Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


I 


'"7tl     H-     (:, 


JOURNAL  OF  THE  SOCIETY  OF  ARTS. 


VOLUME     XXIX. 


FROM    NOVEMBER    19,    1880,    TO    NOVEMBER   11,    1881. 


LONDON: 

PUBLISHED      FOa     THE     800IETT     B7     GEORGE     BELL     AND 

4,  6,  ft  6,  YORK  STREET,  COVENT   GARDEN. 


SONS, 


1881 


J  I        .      t 


V'*--. 


lOWNAL  OF  TEE  SOCIETY  OF  ARTS. 


iVo.  1,461.] 


FBEDAY,  NOVEMBER  19,  1880. 


[Vol.  XXIX. 


OVE    HXTHDBED   AND   TWEHTT-SEVEHTH   SESSION,    1880-81 


Conneil. 

H.R.H.    THE    FBZNCE    OF   WALES,    KG.,   Ptrtiident  q/*  the  Society. 
F.  J.  BsAMWBLi^  F.B.8.,  Vie^Pm,  and  OKairmaH  of  the  Council. 


E1.E.  m  I>UKS  OF  EDivBUBaB,  K.G., 

KLE.  pRi3ecs  Lbopolo,  K.G.,  Vice^Pres. 

F.  A.  Ab»l,  C.B.,  F.B.8.,  Viee-Pree. 

£.1  B(.-THSRFOU>  Aloock,  K.C.B.,   r<e«- 

>«. 

G.  C.  T.  BABTt.XT. 

€vitAE  BiADwooo,  M.D.,  C.SJ. 
TiovAfi  Brasi»kt,  H.P.,  Viee-Pree. 
L  BvTDxxBU.  Cabtzb,  F.R.C.8. 
Aistnr  Cassslji. 
E.  Chaowick,  C.B.,  Vie&'Pree. 
B.  FfcixaB  Cobb,  Trtaenrer. 
fin  HuBT  CoLB,  K.C.B.,  Vie^Prte, 
ea  P.  CusLirrB-OwBir,  K.CJLG.,  C.B., 
C4.E. 


HEnr    B.    Whbatlbt. 


LiBirr.-Ck>L.  Dovvbllt,  R.B. 

Hbvbt  Doultov. 

Sib  T.  Douglas  Fobstth,  K.Cil.L,  C.B., 

YicO'PreM, 
Captaib  Douolab  Galtost,  C.B.,  F.B.S., 

Vio&'Pne. 
Eabl  Gbaktillb,  kg.,  F.B.S.,  Vice-Pree. 
Sib  Fbbobbiok  Lkiobton,  P.B.A.,  Vice^ 

Pree. 
Sib  Johb  Lubbock,  Babt.,  H.P.,  F.B.S., 

Yie^'Pree, 
Bbab^Admibal  Hatvb,  C.B. 
Apwbal  Sib  F.  W.   Kicolsov,    Babt., 

G.B. 
Eabl  of   Nobtbbbooc,  KC.S.L,    Viot' 

Pree, 

Baoretary. 
H.  Tbubmav.Wood,  B.A. 

AeoonnUat. 
HowABo  H.  Book. 


W.  H.  Pkbkiv,  F.B.S.,  Vice-Pne. 
W.  H.  Pbbbcb. 

BoBBBT  Eawlutsok,  C.B.,  Vice'Pre^. 
LoBO  Bbat,  Vice-Pree. 

B.  W.  BiOHABDsov,  M.A.,  M.D.,  F.B.S. 
OwBX  BoBBBTS,  M.A.,  Treoeurer. 

C.  W.    SiBMBKS,   LL.D.,   F.B.S.,    Vice' 
Pree. 

Eabl  Spbxcbb,  K.G.,  Vice- Pree. 
WiLLXAM  Spottiswooob,   LL.D.,  P.B.S., 

Vic^Pree. 
Rt.   Hox.    J.    STAxsrxLD,    M.P.,    Viet' 

Pree. 
DuKB  op  Suthxblavd,  KG.,  F.R.S..  Viet' 

Pree. 
LiBUT.-CoL.  Wkbbkb,  B.E. 


Auditor. 
J.  Olopiblo  Chaowzcs. 


Arrangements  for  the  Session. 

The  First  Meetmg  of  the  One.  Hundred  and  Twenty-Seventh  Session  of  the  Society  w«3  held  on 
Wednesday,  the  17th  inst,  when  the  Opening  Address  was  delivered  by  F.  J.  Bramwsll,  F.E.S.,  Chairman 
^  th«  GonnciL  Previoiu  to  ChriiUnas  there  will  be  Four  Ordinary  Meetin  jcs,  when  papers  will  be  read  by 
Ml  J.  Gomyns  Carr,  Mr.  A.  G.  Lock,  Dr.  Alfired  Carpenter,  and  Mr.  £.  Price  Edwanis. 


Ordinary  Meetings. 

Wednesday  Eyenings,  at  Eight  o'clock.    For  Meettngs  previous  to  Christmas  :-* 

yovKMBJUi  IT.^Opening  Maethig  of  the  Session.    Address  by  F.  J.  BaiJCWELL,  F.R.S.,  Chairman  d 

the  GoimoiL 
KovBMBSS  24. — "  The  Influenoe  of  Barry  upon  English  Art."    By  J.  Comnrs  Cabb. 
Dmbmbse    1.—*'  Causes  of  Suooess  and  Failure  in  Modem  Gold  Mining."    By  A.  G.  Lock. 
*"  8.—^'  Londoa  Eogs."    By  Br.  Ar^ngn  Cabfkktzb. 

15.^^  The  tJse  of  Sound  for  Signals."    By  £.  PftiCB  Edwabds,  Seoi«tary  to  the  Bepoly- 
Master  of  the  TMnity-house.    On  this  evening  Dr.  TnmALLyF.R.S.,  will  pceMe. 
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For  MeetiDgs  after  Ghristmas : — 

"  The  Photophone."    By  "W.  H.  Pbbece,  Pres.  Soc.  TeL  Engineers. 

*< Baying  ana  Selling;  its  Nature  and  its  Tools."    By  Prof.  Bonamy  Pbioe.    On  this  evening  Lord 

Alfred  S.  Ghubohill  will  preside. 
<*  The  Participation  of  Labour  in  the  Profits  of  Enterprise."    By  Sedlet  Tatlok,  M.A.,  late  Fellow 

of  Trinity  GoUegfe,  Cambridge. 
**  The  Gold  fields  of  India."    By  Hyde  Ciabke. 

**  Flashing  Signals  for  Lighthouses."    By  Sir  Willzax  Thoicbon,  F.R.S. 

**  The  Pr^ent  Condition  of  the  Art  of  Wood-earring  in  England."    By  J.  Hunoebford  Pollen. 
"  FlYe  Years'  E:q>erienoe  of  the  Working  of  the  Trade  Marks^  Kegistration  Acts."    By  Edicuio)  Johxbov. 
'*  Trade  Prospects."    By  Stei^en  Bourne. 

*'  The  Manufacture  of  Aerated  Waters."    By  T.  P.  Bruce  Warren. 
'*  The  Compound  Air  Engine."    By  Col.  F.  Beauhont,  R.E. 
"  Improvements  in  the  Treatment  of  Esparto  for  the  Manufacture  of  Paper."    By  Wiluax  Arnot, 

F.C.S. 
"  Deep  Sea  Investigation,  and  the  Apparatus  used  in  it."    By  J.  G.  Buchanan,  F.R.S.E.,  F.C.S. 
*'  The  Discrimination  and  Artistic  Use  of  Precious  Stones."    By  Prof.  A.  H.  Church,  F.C.S. 
«<  The  Forests  of  India."     By  Sir  Richard  Temple,  Bart.,  K.Cf.S.I. 

"  The  Tenure  and  Cultivation  of  Land  in  India."    By  Sir  George  Campbell,  K.C.S.I.,  M.P. 
"  Indian  Agriculture."     By  W.  R.  Robertson. 
**  Trade  Rel&tions  between  Great  Britain  and  her  Dependencies."    By  Wx.  Wesigarth. 


Foreign  and  Colonial  Section. 

The  meetinf^s  of  this  Section  will  take  place  on  the  following  Tuesday  Evenings,  at  Eight  o'clock : — 
February  1,  22  ;  March  15  ;  April,  5  ;  May  10,  31. 


Applied  Chemistry  and  Physics  Section. 

The  meetinisps  of  this  Section  will  take  place  on  the  following  Thursday  Evenings,  at  Eight  o'clock  :— 
January  27  ;  February  24  ;  March  24  ;  April  7,  28 ;  May  26. 


Indian  Section. 

The  meetings  of  this  Section  will  take  place  on  the  following  Friday  Evenings,  at  Eight  o'clock : — 
January  21  ;  February  11 ;  March  4,  26  ;  April  29  ;  May  13. 


Cantor  Lectures. 

The  First  Course  will  be  on  **  Some  Points  of  Contact  between  the  Scientific  and  Artistic  Aspects  of 
Pottery  and  Porcelain,"  by  Prof.  A.  H.  Church,  F.C.S.    Five  Lectures. 

The  Second  Course  will  be  on  **  Watchmaking,"  by  Edward  Rioo,  M.A.    Throe  Lectures. 

The  Third  Course  will  be  on  "  The  Scientific  Principles  mvolved  in  Electric  Lighting,"  by  Prof.  W.  G» 
Adahs,  F.RS.    Four  Lectures. 

The  Fourth  Course  will  be  on  "  The  Art  of  Lace-makins,*'  by  Alan  S.  Cole.    Four  Lectures. 

The  Fifth  Course  will  be  on  *' Colour  Blindness  and  its  Influence  upon  Various  Industries,"  by 
B.  Brudbkbll  Carter,  F.R.C.S.    Three  Lectures. 

SYlLABUS  OF  THE  FIRST  COTJBSE. 

LZCTITBE  I. — ^NOVEXBEB  22. 

Bricks,  tiles,  terra-cotta,  basaltes,  and  unglazed  earthenware  in  general. 

LeOTUBE  n. — NOVEXBEB  29. 

Vitreous,  plumlnferous,  boradc,  and  felspathic  glazes  and  enamels.    Iridescent  and  metallic  lustres,  an^ 
colouring  substances. 

Lectubs  m. — ^Decekbsb  6. 
Stoneware  and  other  wares  glazed  with  salt. 

Leotube  IV.— Decexbeb  13. 
Soft  paste  porcelains,  European  and  OrientaL 

Lectubb  V. — ^Dbcekbeb  20. 
Hard  paste  porcelains,  Chinese,  Japanese,  and  European. 


Juvenile  Lectures. 

The  usual  short  Course  of  Lectures  adapted  for  a  Juvenile  audience  wiU  be  given  by  G.  J.  Romanes, 
F.B.S.,  on  "Animal  InteUigence."  The  dates  for  the  lectures  will  be  29th  December  and  5th 
January*    The  lectures  will  commence  at  7  o'clock.    Special  tickets  wOl  be  issued  for  these  lectures. 
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Proceedings  of  the  Socisty. 

CHABTER. — The  Socistt  of  Arts  was  founded  in  1754,  and  incorporated  bj  Royal  Charter  in  1847, 

for  "The  Encouragement  of  the  Arts,  Manufactores,  and  Commerce  of  the  Country,  by  bestowing  rewards  for 

such  productions,  inventions,  or  improvements  as  tend  to  the  employment  ot  the  poor,  to  the  Increase  of  trade, 

and  to  the  riches  and  honour  of  the  kingdom ;  and  for  meritorious  works  in  the  various  departments  of  the 

Fine  Aits ;  for  Discoveries,  Inventions,  and  Improvements  in  Agriculture,  Chemistry,  Mechanics,  Mani> 

factures,  and  other  useful  Arts  ;  for  the  application  of  such  natural  and  artificial  products,  whether  of  Homc^ 

ColoDis],  or  Foreign  growth  and  manufacture,  as  may  appear  Hkely  to  afford  fresh  objects  of  industry,  and  to 

iiKnsw  the  trade  of  the  realm  by  extending  the  sphere  of  British  commerce  ;  and  generally  to  assist  in  the 

adraDoement,  development,  and  practical  application  of  every  department  of  science  in  connection  with  the 

AitL  Muiu&ctures  and  Commerce  of  this  country/' 

THE  SESSION. — ^The  Session  commences  in  November  and  ends  in  June.  The  number  of  Meetings 
hM  during  the  Session  amounts  to  between  70  and  80. 

ORDINARY  MEETINGS.— At  the  Wednesday  Evening  Meetings  during  the  Session,  papers  on 
subjects  relating  to  inventions,  improvements,  discoveries,  and  other  matters  connected  with  the  Art^ 
^lanofictures,  and  Commerce  of  the  country  are  read  and  discussed. 

INDIAN  SECTION. — ^This  Section  was  established  in  1869,  for  the  discussion  of  subjects  coimectedL 
with  our  Indian  Empire.     Six  or  more  Meetings  are  held  during  the  Session. 

FOREIGN  AND  COLONIAL  SECTION.— This  Section  was  formed  in  1874,  under  the  title  of  the 
African  Section,  for  the  discussion  of  subjects  connected  with  the  Continent  of  Africa.  It  was  enlarged, 
in  1S79,  so  as  to  include  the  consideration  of  subjects  connected  with  our  Foreign  and  Colonial  Possessions 
gcnenUiy.    Six  or  more  Meetings  are  held  during  the  Session. 

APPLIED  CHEMISTRY  AND  PHYSICS  SECTION.-This  Section  was  formed  in  1874,  for 
the  discussion  of  subjects  connected  with  Practical  Chemistry  and  its  application  to  the  Arts  and  Mann- 
Pictures.  It  was  enlarged  in  1879  so  as  to  include  the  consideration  of  subjects  connected  also  with  th« 
Applications  of  Physical  Science  to  the  Arts.    Six  or  more  Meetings  are  held  during  the  Session. 

CANTOR  LECTURES.— These  Lectures  originated  in  1863,  with  a  bequest  by  the  late  Dr.  Cantor. 
There  are  Three  or  more  Courses  every  Session,  and  each  course  consists  generally  of  from  Three  to  Six 
Leetares. 

ADDITIONAL  LECTURES.— Special  courses  of  Lectures  are  occasionally  given. 

JUVENILE  LECTURES.-  -A  short  Course  of  Lectures,  suited  for  a  Juvenile  audience,  is  delivered  t« 
the  Children  of  Members  during  the  Christmas  Holidays. 

ADMISSION  TO  MEETINGS.— Members  have  the  right  of  attending  the  above  meetings  and 
Lectures.  They  require  no  tickets,  but  are  admitted  on  signing  their  names.  Every  Member  can  admit  tw0 
frieods  to  the  Ordinary  and  Sectional  Meetings,  and  one  friend  to  the  Cantor  and  other  Lectures.  Books 
of  tickets  for  the  puipose  are  supplied  to  the  Members,  but  admission  can  be  obtained  on  the  personal 
introduction  of  a  Member.    For  the  Juvenile  Lectures  special  tickets  are  issued. 

JOURNAL  OF  THE  SOCIETY  OF  ARTS.— The  Journal,  which  is  sent  free  to  Members,  is  published 
veekly,  and  contains  full  Reports  of  all  the  Society's  Proceedings,  as  well  as  a  variety  of  information  connected 
with  Arts,  Manufactures,  and  Commerce. 

EXAMINATIONS.— The  Society's  Examinations  now  comprise  the  following  divisions  :— 1.  Political 
Economy.  2.  Domestic  Economy— (a)  Cooking ;  (6)  Clothing ;  (c)  Health  ;  (d)  Housekeeping  and 
Thrift  3.  Music— (a)  Theory;  (6)  Practice.  4.  Elementary.  The  Programme  for  1881  can  be  had  oa 
ftpplioticm  to  the  Secretary. 

LIBRARY  AND  READING-ROOM.— The  Library  and  Reading-room  are  open  to  Members,  wh» 
ue  also  entitled  to  borrow  books. 

CONVERSAZIONI  are  held,  to  which  the  Members  are  invited,  each  Member  receiving  a  card  for 
iumselfand  a  Lady. 


Membership. 

The  Society  numbers  at  present  between  three  and  four  thousand  Members.    The  Annual  Subscriptioa 
iiTwo  Guineas,  or  a  Life  Subscription  of  Twenty  Guineas  may  be  paid. 

Every  Member  whose  subscription  is  not  in  arrear  is  entitled : — 
To  be  present  at  the  Evening  Meetings  of  the  Society,  and  to  introduce  two  visitors  at  such  meetings,  subjoot 

to  such  special  arrangements  as  the  ConncU  may  deem  necessary  to  be  made  from  time  to  time. 
To  be  present  and  vote  at  all  Greneral  Meetings  of  the  Society. 
To  be  present  at  the  Cantor  and  other  Lectures,  and  to  introduce  one  visitor. 
To  have  personal  free  admiBsions  to  all  exhibitions  held  by  the  Society  at  its  house  in  the  AdelphL 
To  be  present  at  all  the  Socie^s  Convenazioni, 
To  receive  a  copy  of  the  Weeklv  Journal  published  by  the  Society. 
To  the  ose  of  the  Idbnry  and  Keading-ioora. 

Candidates  for  Membership 
potoBal  knowlfldge ;  or  ate  nominated 
IB  adfanoe^  and  dates  from  the  qnarter- 
lin  of  all  finrtber  eontiilmtioiis,  may  be  paid. 


4  JOTTBNAL  07  THS  SOOIBTT  07  ASTS,  HoTZHon  19,  1880. 

All  lalMkiriptioiu  ahould  be  pud  to  tlw  SecnUry,  H.  T.  Wood,  uid  all  Chequea  or  Post-offie«  Ordei 
thonld  be  croseed  "Goutts  and  Oaupeny,"  and  fomided  to  him  at  the  Society's  House,  Jobn-Btree 
Adelphi,  London,  W.C. 


Calendar  for  the  Session. 
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The  ohair  will  be  taken  at  eight  o'clock  at  eacb  of  the  above  uteetingi,  ezoept  the  Annnal  Oeuen 
Meeting. 

The  Annual  General  Ueeting  will  be  held  at  four  o'clock. 
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NOTICES. 


THE  PROTOPHOVS. 

Thep«per  on  "  The  PhotophoQe/'  by  Mr.  W.  H. 
Preece,  Pns.  Soc.  Tel.  Engineers,  announoed 
for  mdxiig  on  the  Ist  December,  has  been 
mArndthlj  postponed  until  after  Christmas. 
Itir. iifred  Lock's  paper  on  the  "Causes  of  Suc- 
oes  and  Failure  in  Modem  Gkdd  Mining,*'  will  be 
read  in  its  place  on  that  day. 


IHDIAV  BXCnOV  COXXITTEE. 

A  meeting  of  the  Conunittce  of  the  Indian 
Section,  was  held  on  Monday,  15th  inst,  at  4  p.m., 
Present : — ^Mr.  Andrew  Cassels  (in  the  chair),  Dr. 
Birdwood,  C.8.I.,  Sir  George  Campbell,  K.C.S.I., 
ILP.,  Lord  Alfred  S.  Churchill,  Sir  WiUiam  Eose 
Bohinson,  K.C.S.L,  Mr.  J.  T.  Wood,  with  Mr.  H, 
TnieiDan  Wood,  Secretary,  and  Colonel  Hardy, 
Secretary  of  the  Section.  The  programme  of 
pipers  to  be  read  during  the  present  session  was 
diiciissed  and  decided  upon. 


PEOCSEBIVOS   OF   THE   80CIETT. 


FIB8T  OBBIHABT  ICSBTXHO. 

Wednesday,  November  17th,  1880 ;  F.  J.  Bbam- 
TELL,  F.B.S.,  Chairman  of  the  Coimcil,  in  the 


Hie  following   candidates   were  {proposed  for 
ekdaon  is  members  of  the  Society : — 

iHfodk.  Arthur  Thomas,  5,  Spring-gardens,  Newark- 

o^-Trent. 
itknuwi,  Fiederiok  T^lliam,  137,  Leadenhall-street, 

E.C. 
Ajfaner,  Gapt.  John  Eyans-Freke,  M.P.,  Ayhnersfield, 

Stzeatham. 
fiaillie,  J.  H.,  15,  Old  Bond-street,  W. 
Baxter,  F.,  South  Eastern-wharf,  Park-street,  S.E. 
M,  R.,  83,  Enightrider-atreet,  E.G. 
Benaet,  Peter  Duckworth,  Edgbaston,  Birmin^uun. 
fiiggs,  Benjamin,  3.  Lawronoe  Pountney-hill,  E.G. 
Backwoodf  Richard,  96,  Gromwell-road,  South  Ken- 

aingtony  8.  W. 
Bfaunuea,  Thomas  Howard,  Qose-hill,  Lockwood,  near 

Hoddersfield. 
ayth,  James,  31,  P!Bzk-iflRaoe2Begent's-park,  N.W. 
Cip^  Frank  G.,  The  Hbnnt,  Wilmington,  Kent. 
Oaipanael,  Alfred,  1,  Gopthall-buildings,  E.G. 
GbA,  WiOiam  Timfard^  Kilsby,  near  Rughv, 
CnlHngton,  James  B.,  Beeston,  MottiDghaniJBniie. 
Coaasnna,   Gkpt.    Andres  A.,   48,    Haofarlane-road, 

SbspheidVbnah,  W. 
CoMaw,  William  SfeolDSS,  Tbe  Bank,  Tottenham. 
CkanweO,  William  B.,  42.  Fbrtadown-road,  W. 
Crookcnden,   laaao   Adoiphus,    Maribofongh  •  house, 

Blaekheath,  &E. 


Deane,  James  Parker,  D.G.L.,  Q.G.,  3,  Paper-buildings,/. 

Temide,  E.G.,  and  16,  Westboume- terrace,  W. 
Deaville,  Rev.  Joaeph  Gibson,  Agincourt-villa,  Bury, 

Lancashire. 
Dewranoe,  John,  176,  Great  Dover-street,  S.E. 
Eaton,    fVancis  James,    Albert-road,    Hosketh-padk^ 

Southport,  Lancashire. 
Emptage,  Daniel,  Dane-hill  Sanitary  Works,  Margate.. 
Estcourt,  R.  M.,  Local  Government  Boanl,  S.Vf, 
Evans,  Lieut. -Golonel  John,  Highfield,  Derby. 
Ford,  Georffe  Benjamin,  196,  Westminster- bridge-road, 

S.E.,  and  9,  GathiU-road,  Doumark-hill,  S.£. .  . 
Freeman,  William  George,  44,  Kenaington-aqiure,  W. 
Gordon,  G.  A.,  JM.D.,  O.B.,  70,  Gambridge-g^dcna,. 

W. 
Grant,  Sir  John  Peter,  K.G.B.,  G.G.M.G.,  The  Dounn 

of  Rothiemurohus,  Aviemore,  N.B. 
Greenall,   Lieut. -Golonel  James  Fenton, .  Lingliolmc.. 

Derwentwater,  Gamberlaud. 
Guest,  Montague  J.,  M.P.,  3,  Savile-row,   W.,  and 

Bere  Reffis,  ^landlord,  Dorset. 
Guthrie,  Ilerbort,  32,  Brown-street,  Manchester. 
Hall,  Alexander  LyouB,  F.R.G.S.,  Lyon's-court,  Lod- 

broke-road,  Holland-park,  W. 
Harper,  George  Thomas,  Southampton. 
Harvey,  Will^m  Gharles,   12,  Old-square,  Linooln'M- 

inn,  W.G.,  and  8,  Warwick-road,  Maida-hillWest.W. 
Haynes,  F.,  Superinteudeut*s  Office,  Telegraph  Depart- 
ment, G.W.K.,  Taunton. 
Heyworth,    Lieut. -Golonel   Lawrence,    Wain    Vawr, 

near  Newport,  Monmouth. 
Hickman,  Alfred,  Goldthom-hill,  near  Wolverhampton. 
Homan,  Ebenozer,  Friem  Watch,  Finchley,  N. 
Hulse,  Joseph,  Dresden,  Lon^ton,  Staffordshire. 
Isaac,  Beniamin,  102,  Piccodmy,  W. 
Johnson,  Walter  Glaude,  Rivoli,  Old  Gharlton,  Kent. 
Judaon,  Frederick  Henry,  77,  Southwark-street,  S.E. 
Keyser,  Gharles  Edward,  M.A.,  F.S.A.,  Merry -hill- 
house,  Bushey,  Herts. 
Lambe,  J.  B.,  199,  Upper  Thames-street,  E.G.,  and 

427,  New-cross-road,  S.E. 
Lightioot,  Thomas  Bell,  2,  Granville-park,  Blackhcath, 

S.E. 
Lingard-Monk,    Richard    Boughey  Monk,  4,  Wot- 

minster-chambers,  S.W.,  and  Fulshaw-hall,  Wilins- 

low,  Gheshire. 
Lovell,  Richard  J.,  48,  Oakley-road,  Ganonbury,  N. 
McDonald,  James  £.,  4,  Ghapel -street,  Cripplcgatt*. 

KG. 
Marriner,  William  Tyler,  Eton- villa.  King  Edward' »- 

road.  South  Hackney,  E. 
MarshaU,  Alfred,  The  Villa,  Muswell-hiU,  N. 
Martin,  John  Gowdery,  White  Lead  Works,  Oxsory- 

road.  Old  Kent-road,  S.E. 
Mineard,  George  Edward,   57,  Warwick-road,   Soath 

Kensing^n,  S.W. 
Moser,  Gharles  E.  Brooklyn,  75,  Upper  Tulrio-hill,  S.W. 
Neal,  James,  21-,  Lime-8trect,  £.0. 
Nyland,  James,  42,  Biurlington-road,   St.  Step^cn*s- 

square,  Bayswater,  W. 
Padidon,  Samuel  Wreford,  BrookWn,  Ghislchurst. 
Pearson,  Joseph  Hickman,  J.P.,  The  Lovcretts,  Hands- 
.  worth,  near  Birmingham. 

Pfoundes,  Gharles,  1,  Oleveland-row,  St.  James's,  S.W. 
Pickenng,    Gharles    William    Harrison,    J. P.,    Now 

Brighton,,  Gheshire. 
Pinnook,  Henry,  J.P.,  Beech  wood,  Newport,  Isle  of- 

T^ffht. 
PurseU,  John  Roger,  Kingston-road,  Merton,  Surrey. 
Pnzey,  William,  5,  Aldennanbury-postem,  E.G. 
Quinoey,    Edmund    de    Quincoy,    76,    Avonue-roadf 

Reg^t's-park,  N.W. 
Ravensoroft,  Sidney  Horace,  Powis-lodge,  Haverstock- 
:  hill,  N.W. 

Robinson,  John,  F.G-.S.,  Kingsoote,  East  Grinstead. 
Robson,  John,  Tynemouth-roiui,  llie  Grecn^  Tottenham. . 
Rogers,  J.  H.,  Llanelly,  Garmaxthenshiro. 
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Soihwelly  Riohard,  45,  Holland  road,  Kensingtoii,  W. 

Budd,  William  Albert,  Gloucester-house  School  Science 
and  Art  Classes,  Doding^ton,  near  Slttingboume. 

Simpson,   George  Palgrave,  2,  Muunt-terraoe,  Kich- 
mond,  Surrey. 

Sonnenthal,  G«orge,  86,  Queen  Victoria-street,  E.G. 

Bouthee,  Arthur  Philip,  Mount  Edg^umbe,  Bamsgate. 

Squire,  John  Barret,  Worston-house,  Duming-road, 
Liyerpool. 

Stangfer,   George    Hurst,   Queen* s-chambers.    North- 
street,  Wolverhampton. 

Stone,  James  Henry,  J.P.,  Cavendisli-house,  Grosvenor- 
road,  Handsworth,  Birmingham. 

Tarr,  William,  83,  Knightrider-street,  E.G.,  and  Fern- 
dale,  Walton- on -Thames. 

Trench,  Lieut. -Colonel  the  Hon.  William  Le  Poor,  3, 
Hjde-park-gardens,  W. 

Verity,  John,  31,  King-street*  Covent-g^arden,  W.C. 

Warrick,  Robert  Betson,  27,  Wobum-square,  W.C. 

Weager,   W.   H.,   26,    LeadenhaU-street,  E.G.,    and 
Tottenham. 

Weir,  James,  49,  Jamaica-street,  Glasgow. 

Wells,  Charles  A.,  1,  High-street,  Lewes,  Sussex. 

Wing,  John  Unwin,  Brinkbum-grange,  Sheffield. 

Wyatt,  Vitruvius,   Gas  Light  and  Coke    Company, 
Beokton,  E. 

Ziegler,    David,    7,    Upper   Woodland-terrace,    New 
Charlton,  Kent. 

The  Chairman  delivered  the  following— 

ADDRESS. 

As  no  doubt  most  of  you  are  aware,  the  By- 
laws of  this  Society  inako  it  necessary  for  Ihe 
Chairman  of  the  Council  to  retire  from  office  after 
he  has  served  for  two  years,  and  render  him  in- 
eligible for  re-assuming  the  chair  until  he  has 
been  away  therefrom  for  at  least  one  year.  And 
thus  it  is,  that  we  are  deprived  of  the  advantage 
of  the  chairmanship  of  Lord  Alfred  Churchill,  who 
has  so  ably  discharged,  during  the  last  two  years, 
and  on  previous  occasions,  the  duty  of  presiding 
over  your  Coimcil.  I  am  sure  that,  expedient  as 
the  By-law  is,  looked  upon  as  a  general  law, 
applicable  therefore  to  all,  those  who  fully  know,  as 
the  members  of  Council  do  know,  the  valuable 
services  Lord  Alfred  Churchill  has  rendered  to  this 
Society  by  his  assiduous  attention  to  his  duties,  and 
by  the  high  intelligence  and  extreme  courtesv 
which  he  manifested  in  the  discharge  of  them,  wiU 
regret  that,  in  his  instance  at  least,  the  obligatory 
retirement  enforced  by  the  By-laws  could  not 
have  been  waived,  so  that  we  might  have  been  able 
to  say,  "  Oh,  Chairman,  reign  for  ever."  Amon^ 
all  ike  members  of  this  Society,  none  would 
have  uttered  that  wish  with  more  earnestness  and 
with  more  sincerity  than  the  member  who  now 
addresses  you.  But  our  laws,  like  those  of  the 
Medes  and  Persians,  are  inflexible  in  their  applica- 
tion, and  so  it  befel  that,  at  the  end  of  last  Session, 
the  chair  became  vacant. 

I  have  received,  from  my  colleagues  on  the 
Council,  the  unexpected  honour  of  being  selected 
as  the  successor  to  Lord  Alfred  Churchill,  and 
thus  it  happens  I  have  before  me  the  task  of 
addressing  you  on  the  opening  evening  of  the 
flcMMion  1880-81.  I  find  in  the  performance  of 
taoh  a  duty  great  difficulty,  but  bemg  a  duty,  and 
one  imposed  by  the  By-laws,  it  must  be  fulfilled, 
and  I  will,  therefore,  without  further  preface 
than  that  of  bespeaking  your  kind  indulgenoe, 
proceed  to  discharge  my  task. 


Tour  late  Chairman,  in  one  of  his  addresses, 
reminded  you  that  when,  in  1754  (12G  years  asro), 
this  Society  was  founded,  there  existed  none  other 
which  took  cognisance  of  Arts,  MHniifactures,  and 
Commerce.  The  Boyal  Society,  established  in  1660, 
was  then,  as  now,  engaged  in  the  cultivation  of 
pure  science ;  and,  indeed,  it  was  not  until  some 
years  after  your  foundation  that  Smeaton,  tho  civil 
engineer,  and  a  Fellow  of  the  Boyal  Society,  find- 
ing the  need  of  an  institution  dealing  with  the 
application  of  science,  originated  that  society  of 
civil  engineers  now  known  as  the  **  Smea- 
tonians/'  a  society  which,  from  the  first,  was 
devoted  to  social  purposes  as  well  as  to  the  dis- 
cussion of  engineering  subjects;  it  is  in  tho  former 
capacity  alone  that  it  at  present  exists,  having 
for  its  president  of  this  year  the  engineer  who  is 
now  Chairman  of  your  Council. 

Very  different  is  the  condition  of  things  at 
this  time.  Institutions  and  societies  abound  on  all 
hands.  Indeed,  it  would  be  difficult  to  find  a  pro- 
fession, or,  in  fact,  an  industry,  which  has  not  its 
own  specifid  society,  or  even,  as  in  the  case  of  the 
engineer,  several  societies.  Civil  engineering,  in 
in  its  wide  and  comprehensive  aspect,  is  repre- 
sented by  the  Institution  of  Civil  Engineers,  but 
branches  of  civil  engineering  have  their  separate 
societies — ^the  Mechanical  Engineers,  the  Naval 
Architects,  the  Telegraph  Engineers,  Mining 
Engineers,  and  others.  Then  we  have  the  Institutn 
of  Architects,  we  have  the  Chemical  Society,  and 
more  recently  the  Institute  of  Chemistry;  and,  in 
conclusion  of  this  imperfect  abstract  of  the  list  of 
learned  societies,  we  have  the  comprehensive  British 
Association.  Among  industrial  societies,  we  have 
the  Iron  and  Steel  Institute,  the  Boyal  Agricul- 
tural Society,  and  others,  not  to  speak  of  Chambers 
of  Commerce.  Not  only  has  each  profession  its 
special  society,  but  commonly  also  its  own  peculiar 
literature,  such  as  journals  devoted  to  engineering, 
to  architecture,  to  medicine,  and  to  chcmistr}% 
The  industries  likewise  have  their  special  litera- 
ture; we  have  such  papers  as  the  Miller y  the  Draper, 
the  Jeweller  and  Metal  TFor^er,  and  I  am  told  that 
there  is  a  journal  devoted  to  the  profession  or  trade 
— I  not  know  which  to  call  it— of  the  pawnbroker. 

You  may  remember  that  a  late  popular  author 
took  exception  to  the  parade  of  system  in  the  busi- 
ness of  tho  publican,  and,  complaining  of  the  inscrip- 
tions of  "  wholesale  department,"  *'  retail  depart- 
ment," and  **jugandbottledepartment,"  suggested 
that  the  time  would  come  when  the  subdivision 
would  be  still  further  extended,  so  that  we  should 
see  written  up  "whisky  bell"  and  "brandy  en- 
trance. ' '  I  must  confess  I  have  a  somewhat  similar 
apprehension  about  the  multiplication  of  societies 
for  the  consideration  of  branches  of  a  profession ; 
and  I  feel  the  day  may  come  when  there  will  be 
an  institution  for  the  civil  engineering  of  piers, 
another  for  lighthouses,  a  third  for  docks, 
and  a  fourth  for  iron  girder  bridges.  Up  to  a 
certain  point,  separate  societies  for  branches  of  a 
profession,  such  as  that  of  the  Naval  Architects, 
and  of  other  already  cited  institutions  as  existing 
for  branches  of  civil  engineering,  may  be  of  ad- 
vantage; but  it  is  easy  to  carry  the  system  of 
separation  so  far  as  to  imperil  the  acquisition  of 
the  general  knowledge  of  his  particular  profession 
as  a  whc^e,  which  a  thorougnly  competent  pro- 
fessional man  should  possess. 
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But  without  specalating  further  as  to  the  future 
derelopuient  of  special  societies,  it  is  clear  a 
nffident  uuznber  already  exist  to  give  occa- 
sion to  some  among  the  outside  public,  who 
have  not  been  at  the  pains  to  consider  the 
subject,  to  ask  what  is  now  the  necessity 
for  a  Society  of  Arts  ?  "What  functions  remain 
to  it  in  relation  to  Arts,  Manufactures,  and 
Commem?  Do  not  the  special  societies  cover 
all  the  groand,  and  are  they  not,  being  special,  in 
a  betber  position  to  do  good  work,  eacli  in  its 
own  line,  than  can  be  done  by  a  society  like  yours, 
vhkii  has  no  speciality  ?  Such  suggestions,  ad- 
Tene  to  oar  continued  utility,  may  find  favour  on 
ft  firat  bearing^  among  those  who  do  not  know  the 
woiking  of  our  Society,  and  who  will  not  be  at  the 
pttosto  learn  what  that  working  is,  before  they  come 
tot  detfirmination  in  their  own  minds  upon  the 
question,  but  'we,  the  members,  know  better.  We 
are  aware  that  there  is  a  very  wide  field  for  the 
V0&  of  this  Society — a  field  onoccupied,  and  of 
necessity  unoccupied,  by  the  special  societies  which 
bre  sprung^  up.  For  instance,  we  must  all  agree 
it  is  for  the  g^od  of  the  country  at  large  ttiat 
measad  women,  wholly  unconnected  with  particular 
indostries,  except  (and  it  is  a  most  important 
exception)  in  their  capacities  of  consumers,  should 
liare  a  general  knowledge  of  how  those  things  they 
eoQsome  are  produced.  I  will  ask  how,  without  the 
existence  of  the  Society  of  Arts  or  of  some  kindred 
nci^,  would  it  be  possible  for  this  large  section 
of  the  public  to  obtain  such  general  knowledge.  By 
the  hypothesis,  these  persons  are  not  specialists, 
nd,  therefore,  they  are  not  eligible  as  members 
of  tiieee  special  societies.  Moreover,  in  the  com- 
puatively  rare  cases,  where  a  man  is  eligible 
for  membership  of  one  society,  he  cannot  be 
eligible  for  membership  of  aU;  and,  further, 
if  a  non-specialist  attend  the  meetings  of 
>  ^wdal  society,  he  will  find  in  all  probability 
tbat  its  deliberations  are  not  relating  to  broad 
ReoeralitieSy  such  as  the  non-specialist  wants  to 
bsr  discussed,  but  that  they  are  concerned,  and 
propcdy  so,  with  considerations  of  detail — of  those 
ostnls  which  may  appear  of  but  snudl  value  to  the 
oidinafy  hearer,  even  if  he  can  understand  them, 
bat  to  the  patient  accumulation  of  which  the  im- 
proreinent  in  an  art  is  much  more  commonly  due 
than  it  is  to  some  one  great  discovery. 

At  oar  meetings,  as  I  have  said,  the  audience 
ngfit  by  having  presented  to  them,  in  a  compre- 
(cnsxve  and  intelligible  form,  the  leading  facts 
eoimeoted  with  our  important  industries,  uiereby 
tiie  Ruige  of  knowledge  of  all  is  increased  and 
iatenat  is  excited;  moreover,  this  very  important 
end  is  attained,  that  those  who  are  thus  instructed 
fasoome  intelligent  nurohasers,  a  desirable  result 
oot  only  for  those  wno  puxohase,  but  for  those  who 
sumnfaotore,  since  the  intelligence  of  the  purchaser 
niifla  tiie  standard  of  the  manulaoture.  I  will 
refer  to  a  recent  instance,  that  ol  tlie  admirable 
coone  of  Cantor  Lectures  deUveied  here  by  Mr. 
Bolas  on  the  "  India-mbber  and  Gatta-peroha  In- 
doilxiM."  I  do  not  hesitate  to  affirm  that  the 
hanAnda  who  heard  those  lectures,  and  the  thou- 
onda  who  read  them  in  our  Journal^  became 
Ihmbj  diaoiimiiiatiDg  purchasers,  to  their  own 
benefit  md  to  the  benefit  of  >  the  honest  producer. 

AttherUelbeliwopHLio  the  charge  ol  quoting 
mjmiUf  in  —"*■*■  f  iMifeaed  in  this  zoaai  some 


years  ago,  upon  the  Patent-law,  I  must  point  out 
another,  and,  to  my  mind,  a  very  imx>ortaQt  par- 
ticular,  in   which  the  bringing  the  processes  of 
manufacture  before  persons  not  having  any  special 
knowledge  thereof  is  useful,  and  that  is  the  aid 
afforded    to    substantive    invention.      By    sub- 
stantive invention,  I  mean  an  invention    which 
changes  fundamentally  the  process  of  a  manufac- 
ture, as  distinguished  from  inventions  of  improve- 
ment in  detail  in  the  manufacture  as  hitherto  canied 
on.    Those  who  are  imbued  with  a  specialist's 
knowledge  have  a  difliculty  in  taking  a  thoroughly 
now  view  of  a  manufacture  ;  paradoxical  as  it  is, 
thoy  are  encumbered  with  their  own  too  intimate 
knowledge  of  every  existing  stop  and  detail.     In 
the  paper  on  the  Patent-law,  to  which  I  have 
alluded,  I  gave  certain  instances  of  well-known 
substantive  inventions,  all  of  which  hod  been  made 
by  men  having  no  previous  connection  with  the  in- 
dustries to  which  those  inventions  related.     I  will 
not  take  up  yourtime  by  repeating  any  of  them  here, 
but  I  will,  with  your  permission,  give  the  following 
instance — on  instance  that  has  come  to  my  know- 
ledge since  the  date  of  that  paper.     Fortunately, 
in  the  interests  alike  of  the  makers  and  the  wearers 
of  boots  and  shoes,  a  certain  inventor,  when  he  set 
himself  to  invent  a  machine  for  sewing  on  thc^ 
soles  of  boots  and  shoos,  hod  no  previous  know- 
lodge  of   the  manufacture,  except  that  wherein 
rivets  were  used.     Ho   knew  what  an  ordinary 
sewing  machine  was  like,  and  he,  of  course,  know 
the  outward  appearance  of  a  sewn  boot.    Luckily, 
as  I  have  said,  ho  had  not  studied  that  part  of 
the  shoemaker's  art  which  related  to  the  attach- 
ment of  the  sole  by  sewing.    It  occurred  to  this 
inventor  that  it  would  be  a  very  desirable  thing  if  a 
sewing  machine  could  be  made  so  compact  that  the 
necessary  working  parts  could  bo  incroducod  up  thv 
leg  of  a  boot,  and  to  the  very  extremity  of  its  toe. 
and,  when  there,  could  bo  driven  in  the  needed  and 
imperative  unison  with  the  machinery  exterior  to  the 
boot.  The  inventor  solved  the  problem,  and  made  a 
machine,  the  necessary  portion  of  which  could  be 
inserted  into  the  toe  of  a  boot,  and  could  be  worked 
there,  but  this  machine  would  not  have  been  of  the 
slightest  use  in  sewing  a  sole  to  a  boot  in  th(^ 
manner  in  which  that  operation  had  up  to  that 
time  been  conducted  by  hand,  although  it  was  of 
every  use  in  the  sewing  on  of  a  sole  by  the  proccHR 
whidi  the  in  venter,  in  his  happy  ignorance,  believed 
to  be  followed. 

In  the  ordinary  hand-made  bout,  the  upper 
leather  is  not  fastened  to  the  sole  directly,  but  haK 
sewn  to  it  a  bevelled  strip  on  each  side,  which  is 
called  the  *'  welt."  It  is  this  welt,  and  not  the 
upper  leather,  which  is  united  to  the  sole,  and  thus, 
although  the  hand  cannot  be  got  to  work  within 
the  boot,  the  union  of  the  upper  leather  to  the  sole 
ia  effected  through  the  medium  of  the  welt,  'i  h»* 
inventor,  however,  considering  the  whole  subject 
With  an  untrammelled  mind,,  assumed  that  the 
reasonable  way  to  secure  the  upper  leather  to  the 
sole  was  to  do  so  directly,  and  without  any  go- 
between.  Now,  everybody  who  knew  the  art  and 
mystenr  of  shoemakiog  had  ■  a  /trammelled  mind, 
he  had  it  engrained  in  his  very  being,  that 
in  all  oases  where  thick  and  comparatively  rigid 
soles  were  sewn  on,  welts  were  indispensable*  I 
will  ask  you  to  imagine  to  yourselves  the  impedi- 
ment that  this  reverence  for  the  welt  must  haire 
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leen  in  the  way  of  any  man  thoroughly  under- 
•tanding  the  shoemaking  business,  and  endeavour- 
ing to  use  sewing  machines  for  the  purpose  of 
attaching  the  sole  to  the  upper  leather.  Such  a 
one  would  get  as  far  as  the  sewing  of  the 
welt  to  the  upper  leather  by  machmery  but 
there  he  would  be  stopped  from  any  attempt 
to  devise  a  machine  to  work  within  the  boot, 
and  for  the  very  obvious  reason,  that  having 
•ewn  on  the  welt,  he  would,  of  course,  use  that 
welt  for  the  purpose  for  which  he  had  sewn  it  on, 
namely,  that  of  effecting  the  union  of  the  upper 
leather  to  the  sole  by  stitches,  not  from  within  the 
boot  at  all,  but  entirely  extemfid  thereto.  I  have  seen 
the  evidence  which  the  inventor  prepared  to  offer 
before  the  Privy  Council,  and  he  there  declares  that 
bad  he  known  the  details  of  th^  way  in  which  the 
vpper  leather  is  sewn  on  to  the  sole,  he  would  never 
bave  ventured  to  solve  the  problem.  The  inventor, 
of  whom  I  have  hitherto  been  anonymously  speak- 
ing, is  Mr.  Blake,  an  American,  and  I  was  informed 
only  yesterday,  through  the  representative  of  the 
Blii^e  Company,  that  one  hundred  millions  of  pairs 
of  boots  and  shoes  were  sewn  last  year  on  the 
Blake  machines.  I  have  devoted,  I  fear,  to  the 
tfubjeot  of  boot-sole  sewing  machines  too  large  a 
proportion  of  the  total  time  allotted  for  this  ad- 
dress; but  I  have  been  induced  to  do  so  because  I 
believe  the  circumstances  I  have  narrated  afford  a 
fair  instance  of  the  benefit  which  invention  derives 
from  the  attention  of  intelligent  non-specialists 
being  directed  to  the  broad  and  general  features 
of  a  manufacture,  in  the  way  in  which  it  is  directed 
m^  the  papers  and  lectures  read  and  delivered 
within  this  room. 

Another  use  of  our  Society  is  this — we  afford 
an  appreciative  home  to  new  arts  and  indus- 
tries. The  Royal  Academy  itself,  which  was 
founded  in  1768,  owes  its  inception  to  the  first 
exhibition  ever  mekde  of  the  pictures  of  British 
artists  in  1760,  and  repeated  in  following  years,  in 
the  rooms  of  the  Society  of  Arts.  Again,  in  1852, 
yhoto^aphy  came  to  us  as  a  new-bom  art,  and 
•no  without  a  home ;  that  foundling  was  taken  in 
by  the  Society  of  Arts,  and,  being  nourished,  has 
grown  up  to  vigorous  manhood.  We  will  hope 
that  invention  and  discovery  are  not  at  an 
end,  and  that,  from  time  to  time,  new  arts  and 
industries  will  arise.  As  they  come  into  existence, 
k  is  all  but  certain  they  will  need  shelter  and 
encouragement,  and  sure  I  am  that  so  long  as 
this  Society  is  to  the  fore,  those  needs  will  not 
lemain  unsatisfied. 

Without  taking  up  ^our  time  by  further  sx>ecific 
instances  of  the  way  m  which  our  Society  has  a 
right  to  its  place,  notwithstanding  that  there  are 
to  many  special  societies  and  institutions,  I  may 
refer  objectors  to  the  answer  contained  in  the  old 
saying,  *'That  there  is  nothing  so  successful  as 
success,"  and  if  they  dared  to  dispute  our  being 
successful,  they  would  certainly  be  defeated. 
We  can  point  to  the  fact  that  we  number  over 
three  thousand  members,  that  we  have  insti- 
tutions  all  over  the  country  in  union  with  us,  that 
we  vublish  a  weekly  Journal,  circulated  gratui- 
toufllv  among  those  members  and  institutions,  by 
whieh  tiiey  and  the  public  at  large  are  kept  fully 
informed  of  the  condition  and  progress  of  our 
i^nading  manufactures,  that  we  have  been  fortunate 
ciio«g$  to  be  favoured  with  the  recognition  of  the 


Prince  of  Wales,  who  honours  us  by  being  our 
President,  and  that  we  succeed  in  obtaining  in  the 
guidance  of  our  work  the  untiring  assistance  at 
the  Council  of  men  eminent  in  the  most  varied 
ways. 

With  respect  to  the  work  we  do,  some  of  our 
critics  pay  that  we  occasionally,  indeed  not  unfre- 
quently,  occupy  ourselves  with  matters  which,  wide 
as  is  the  scope  of  the  Society's  operations,  as 
stated  in  our  Charter,  cannot  be  brought  properly 
within  the  pale  of  Arts,  Manufactures,  or  Com- 
merce. For  instance,  the  Society  takes  up  Brill. 
They  say  if  drill  mean  a  certain  textile  fabric 
commonly  used  for  male  garments,  well  and  good ; 
if  it  mean  the  implement  for  making  holes,  either 
in  the  soil  or  in  metals,  equally  well  and  equally 
good;  but  if  it  mean,  as  in  truth  it  does,  the 
training  to  which  soldiers  are  subjected,  how,  by  any 
possibility,  can  that  drill  bo  connected  with  arts, 
manufactures,  or  commerce  ?  What  h  ave  *  *  shoulder 
arms,"  to  do  with  arts  ?  **  Right  about  face,"  with 
manufactures,  or  **  quick  march,"  with  commerced 
''  Shoulder  arms  "  suggests  hard  angularity,  and 
nothing  in  connection  with  arts,  or  art;  '*  Right 
about  face  "  is  opposed  to  the  stoady  and  forward 
progress  that  should  be  made  in  manufactures: 
and  ''  Quick  march"  is  more  applicable  to  mere 
speculation,  than  to  the  sound  prosecution  and 
regular  progression  of  legitimate  commerce. 
Apparently  valid  objections  these,  but  see  how  they 
disappear  before  the  explanation  given  by  the  advo- 
cates of  drill.  They  say,  to  have  excellent  manu- 
factures, you  must  have  excellent  workmen — you 
must  cultivate  not  only  their  minds,  but  also  their 
bodies.  Tou  want  manly  men,  men  whose  powers 
are  developed,  and  who  are  trained  to  apply  those 
developed  powers  in  the  best  manner.  An  ex- 
cellent means  to  this  end  is  in  early  life  to  give 
the  training  of  drill,  resulting  in  that  which  we 
all  know  as  a  soldierly  bearing;  a  lad  who  has  once 
acquired  this  will  hardly  ev«r  in  after  life  entirely 
lose  it,  but  he  will  go  about  erect,  self-reliant,  and 
self-respecting,  and  for  the  whole  of  his  life  will 
be  a  better  man  than  one  who,  undrilled,  slouches 
through  existence.  Should  the  critics  still  be  dis- 
satisfied,  and  say  the  link  you  show  between  drill 
and  manufactures  is  too  slender,  the  argument  is 
more  ingt^ous  than  sound,  and  should  they  urge 
that  public  bodies  ought  to  keep  more  rigidly  to 
the  undoubted  objects  for  which  they  wore  incor- 
porated, the  supporters  of  drill  can  refer  to  a 
precedent  of  very  high  authority — a  precedent 
which,  with  your  permission,  I  will  quote  to  you. 
In  a  certain  island,  the  latitude  of  which  I  will 
not  state,  and  the  longitude  of  which  I 
cannot  state,  because  to  the  English  mind 
it  is  of  no  longitude,  there  were  established  in 
years  gone  by,  three  principal  Courts  of  law,  the 
names  of  which,  curiously  enough,  may  be  not  un- 
familiar to  you.  The  first  was  called  the  King's 
Bench  ;  it  took  cognisance  of  affairs  affecting  the 
dignity  and  peace  of  their  lord,  the  king.  The 
second  was  called  the  Court  of  Exchequer.  Thift 
Court  took  cognisance  of  all  matters  affecting  the 
king's  revenue.  The  third  Court  was  called  the 
Common  Pleas,  and  it  took  cognisance  of  plaints 
between  subject  and  subject.  While  the  popula- 
tion was  scanty  and  rude,  business  transactionB 
were  but  few,  and  the  Court  of  Common  Pleas  was 
the  least  occupied  of  the  three ;  but,  as  tune  went 
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•n,  the  people  increased  in  number  and  in  wealth, 
«ad  became  more  civilised.     Offences  against  the 
bag's  peace,  and  frauds  upon  his  revenue,  happily 
f«-  the  paUiCy  diminished  in  number,  while  ousi- 
■CM  d^eloped,    and,   as   a   result,   transactions 
becime  complicated,   and  ph&ints  between   sub- 
ject and   suoject    grew   and   multiplied.      The 
Orart  of  Common    Pleas   naturally    was    in    a 
^r^  flourishing  condition,  and  those  connected 
^riih  it  throve  upon  the  fees  paid  by  the  suitors  ; 
hat  the  Coorta  of  Kinj^'s  Bench  and  Exchequer, 
altboo^  they  retained  their  dignity,  found  them- 
wlres  exdaded  from  the  pecuniaiy  benefits  enjoyed 
6jtbe  Common  Pleas.     This  went  on  until  an 
ingenious    member  of  the  Court    of  Exchequer, 
prompted  by  necessity,  found  the  connecting  link 
by  which  that    Court    was   enabled,    of    course 
ftnetly  within  its  functions  of  guarding  the  king's 
(ieT«Que,   to    take    cognisance  of  plaints  between 
Abject  and  subject.    The  link  was  this.    Subject 
A  should  pay  the  king  his  taxes,  but  ?f  subject 
6  did  not  pay  to  A  the  money  which  B  owea  to 
Urn,  A  obviously  would  not  be  likely  to  pay  the 
tues  to  the  king",  thereupon,  quite  within  its  pro- 
vioee  of  course,  it  became  incumbent  on  the  Court 
of  Exchequer  to  ascertain  whether  £  did  owe  A  a 
ram  of  money,  and  thus  the  Court  of  Exchequer 
iorestigated  plaints  between  subject  and  subject. 
Tbe  unhappy  King's   Bench,  however,  was  still 
left  out    in    the    cold,    a    cold    by    comparison 
all  the  more  disagreeable  to  bear  because  its  col- 
kgae,  the  Court  of  Exchequer,  had  succeeded 
iQ  withdrawing  itself  into  a  comfortable  shelter. 
At  length      the     genius     needful     to     supply 
the  connecting    link   for    the   Court    of  King*8 
Bench  was  found.    That  Court,  you  will  remember, 
took  cognisance  of  all  matters  affecting  the  king's 
dignity  and  peace.     Said  the  ingenious  man  of  the 
Cwirt  of  Kmg's   Bench,  I   know  nothing  much 
*&0K  likely  to  cause  a  breach  of  the  peace  than  the 
refasil  to  pay  a  just  debt.     If  B  owes  A  money, 
Int  will  not  i>ay  A,  such  is  the  infirmity  of  human 
wtore  that  A  is  very  likely  to  cudgel  B  at  the  first 
^^▼eoieut  opportunity.    To  prevent  this  breach 
of  the  Sink's  peace,  it  is  dearly  the  duty  of  the 
Court  oi  King:*s  Bench,  and  strictly  within  its 
fiiactions.  of  course,   to    take  cognisance  of  the 
plaint  between  subject  A  and  subject  B.   Whether 
this  tale  is  a  strictly  true  one,  or  whether  it  has 
only  a  foundation  of  truth,  and  that  as  regards  its 
^ftails  the  Ldander  from  whom  I  received  it  was 
iitposiBg  on  my  credulity,  I  won't  pretend  to  say, 
bot  it  seemed  to  me  not  wholly  inapplicable  to  the 
abject  we  were  considering,  and  that  the  advocates 
in  the  Society  of  Arts  for  the  promotion  of  drill,  if 
they  can't  convince  by  their  argument,  may,  at  all 
events,  crush  their  opponents  by  the  weight  of  the 
liceoedent  I  have  just  quoted. 

Having  regard  to  the  undoubtedly  wide  scope 
afforded  us  by  our  Charter,  and  to  the  probable 
increase  of  that  width  by  ingenious  reasoning  and 
hf  precedent  such  as  I  have  cited,  you  can  well 
nadentaDd  that  there  are  very  few  subjects  indeed 
ia  respect  of  which  a  connection  with  the  purposes 
of  this  Societv  may  not  be  traced,  or,  at  least, 
i»>|FWM><l ;  and  thos  it  is  that  your  Council  have  to 
•fTTJtir  great  disorimination  in  the  acceptance  or 
aoB-aeoeptaooe  of  the  Tarious  suggestions  that  are 
ttade  to  it»  M  affivrdisg  proper  subjects  for  the 
lekkn  of  the  Bodtltif*    Brawn  would  have  all  our 


energies  devoto<l  to  the  obtaining  of  a  soft  water 
supply  for  the  kingilom  at  large ;  millions  of 
money  would  be  saved  in  soap,  and  millions  more 
in  tea.  Jones  is  convinced  that  water  supplvis 
indeed  the  only  fit  subject  for  the  Society,  but 
urges  that  the  water  must  be  hard  if  we  desire  to 
avoid  lead  poisoning— if  we  wish  for  a  delicate  cup 
of  tea  instead  of  a  dark  and  bitter  family  brew, 
and  above  all,  if  we  desire  to  see  the  rising  gene- 
ration furnished  with  bones,  and  are  not  content 
that  they  should  be  simply  cartilaginous  animals. 
Robinson  believes  that  the  true  present  work  of  the 
Society  is  to  see  that  all  sewage  is  disposed  of  by 
irrigation ;  while  Smith,  although  agreeing  that 
the  disposal  of  the  sewage  is  the  only  true  work, 
is  clear  that  irrigation  is  but  another  name  for 
the  spread  of  disease,  and  that  salvation  lies  in  pre- 
cipitation. Others  would  have  the  Society  neglect 
everything  until  it  had  achieved  the  introduction 
of  the  decimal  system,  and  of  the  French  metrical 
system  in  particular.  Government  must  come  to 
the  rescue.  Decimals  must  be  obligatory.  They 
would  have  no  half  measures ;  I  beg  their  pardon, 
no  nought  decimal  five  measures ;  they  would 
show  no  quarter — again  I  err  from  the  right  way, 
I  mean,  of  course,  no  nought  decimal  two  five — to 
those  who  dare  to  use  that  complex  term,  one- 
third,  instead  of  the  simple  and  nearly  accurate 
expression,  nought  decimal  three  three  three  and 
a  Jittlo  dash  in  the  right-hand  comer;  still 
less  would  they  forgive  those  who  employ, 
in  describing  the  division  of  anythinsf  into 
seven  equal  parts,  the  wholly  unintelligible  and 
cumbrous  one-seventh,  instead  of  the  concise  and 
elegant  fand  again  nearly  accurate)  nought 
decimal  one  four  two  eight  five  seven,  and  again 
the  little  dash  in  the  right-hand  comer.  The 
foregoing  are  but  instances — instances  of  demands 
which  may  come  from  the  outside  public,  from 
the  members  of  the  Society,  or,  I  speak  it 
with  reverence,  even  from  the  members  of  the 
Council  itself.  Probably  some  of  us  have  row, 
as  people  had  in  Mr.  Shandy*s  time,  our  little 
hobbies  on  wliich  we  would  fain  disport  our- 
selves; but,  happily  for  the  Society,  we  are 
not  allowed  to  do  so,  unless  the  hobby  is 
proved  to  be  discreet  and  trustworthy.  The  check 
to  our  vagaries  is  this :  our  Council,  as  I  have  told 
you,  is  composed  of  men  of  varied  pursuits,  the 
soldier,  the  legislator,  the  sailor,  the  engineer,  the 
chemist,  the  physician,  the  Government  official, 
the  potter— emphatically  the  potter,  for  I  allude 
to  our  friend  Mr.  Doulton,  to  whom  we  owe  a 
now  art   industry,    of  which  England  is  justly 

Sroud — and  many  others,  go  to  make  up  your 
buncil.  And  though,  as  I  have  said,  some  of 
these,  including,  it  may  be,  their  chairman,  have 
each  his  own  little  hobby,  in  the  sure-footedness  of 
which  ho  implicitly  believes,  he  is  not  thereby 
rendered  incapable  of  perceiving  the  defects  in  his 
neighbour's  lavoiurite  steed.  All  banter  apart, 
your  CouncU  is  well  attended  by  men  of  divers 
qualifications,  and  no  plan  brought  before  that 
Council  is  made  the  subject  of  the  action  of  the 
Society,  unless  the  plan,  after  thorough  scrutiny, 
commends  itself  to  the  good  opinion  of  the 
majority.  Care  has  also  to  be  exercised  in  the 
acceptance  of  papers,  to  ensure  that  not  only 
shall  the  subjects  be  of  sufficient  interest  in 
themselves,  but   that   they  are  free   from   any 
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suspicion  of  partisanship,  or  of  trade  puff.  In 
this  work,  as  indeed  in  all  other  matters,  the 
Council  are  greatly  aided  by  our  most  attentive 
!and  careful  secretajy,  Mr.  Trueman  Wood,  whose 
connection  with  this  Society,  first  as  assistant 
secretary  to  our  late  and  valued  friend  Mr.  Le 
"Neve  Foster,  and  since  his  death,  as  secretary, 
has  now  subsisted  for  eight  years.  On  the 
whole,  looking  at  the  innumerable  temptations 
there  are  to  stray,  I  think  the  Society  is  to  be 
congratulated  on  having  kept  very  fairly  within 
its  proper  boundaries,  and  I  know  I  am  safe 
in  assuring  you  that  no  pains  will  be  spared  by 
your  Council,  nor  will  any  amount  of  time  and 
attention  be  grudged  to  ensure  that  good  and 
useful  work  shall  continue  to  bo  done. 

Thus  far,  I  have  been  reviewing  some  of  the 
past  action  of  the  Society,  and,  in  doing  so,  I  have 
liave  had  of  necessity  to  bring  to  my  own  recollec- 
tion the  nature  of  many  propositions  laid  before  the 
^Council  by  ardent  persona,  but  properly  rejected  as 
being  "mionary,  or  as  not  within  our  true  functions. 
And  such  recollections  have  tempted  mo  here  and 
there  to  stray  too  far  from  the  sedateness  that  has 
jdhcuraoterised,  and  that  some  of  you  will  think 
ought  always  to  characterise,  the  annual  address. 
I  fear  it  will  be  said  that  if  there  be  some  grains  of 
valoftble  truth  to  be  found  in  that  which  I  have  laid 
Txjforo  you,  these  grains  are  very  deeply  concealed 
beneath  the  husk,  not  to  say  chaff,  with  which 
'they  are  intermingled  and  overlaid.  In  considering, 
however,  the  future  work  of  the  Society  which  I 
am  now  about  to  do,  I  find  no  temptation  thus 
to  stray  from  strict  decorum,  because  I  feel  that 
to  that  future  work  we  ought  to  devote  our  best 
efforts  and  most  grave  attention,  and  because  I 
have  to  brin^  before  your  notice  much  that  is 
painfal  and  humiliating. 

However  laudable  are  those  efforts  of  the  Society 
for  the  promotion  of  subjects  which  have  not  an 
immediate,  but  only  a  remote  bearing  on  the 
welfare  of  Arts,  Manufactures,  and  Commerce,  I, 
for  one,  am  better  pleased  when  I  find  we  are 
occupied  with  subjects  which  do  undoubtedly 
j^irectly  and  obviously  bear  upon  that  welfare; 
and  I  am  sorry  to  say  that  there  is  an  ample  field 
jfor  such  occupation  in  the  present  condition  of 
our  manuf6M)tures. 

Many  of  you  have,  no  doubt,  read  the  address 
ddiyered  at  the  summer  meeting  of  the  Meohanioal 
Engineers  by  the  President,  Mr.  E.  A.  Cowper. 
In  tha(  addjress,  Mr.  Cowper  gives  instances  of 
the  way  in  which  foreigners  not  only  compete, 
and  rival  the  manufacturers  of  this  country,  but 
surpass  them  and  outstrip  them,  and  it  is  to  this 
qu^tion  I  desire  now;  to.  direct  our  thought.  I 
•am  aware  this,  is  not  a  pleasant  subject.  I  should 
liave  been  glad  indeed,  if,  on  the  first  night  of  our 
.Session,  I  could  have  followed  many  of  my  pre- 
'decessors,  by  talking  to  you  of  progress  and  of 
)Bacoes8.  Defend  upbn  it,  it  is  more  agreeable  to 
.'the  occupant  o{  this  chair  to  prophe^  pleasant 
things,  than  it  is  to  prophesy  evil  things,  but, 
neveartheless,  there  can  be  no  doubt  which  of  these 
,^wo  courses  is  that  of  duty,  and  that  course,  and 
.sot  the  othei:,  is  thJB  one  tliat  liiust  b^  followed. 
,J  '\V^ii|i  respect  to  this  question  of  bein^  beaten  by 
.oar  rivals,  very  varying  feelings  are  ezKntod  as  we 
consider  the  circumstances  attendant  upon  bur  de- 
feat in  each  particular  case ;  for  instance,  we  do  not 


even  regret  that  an  industry,  which  is  an  exotic, 
and  not  natural  to  the  country,  fails  u^,  and  re- 
verts to  its  more  proper  home.  As  an  extreme 
example,  it  is  recorded  that,  long  ago,  it  is  true, 
wine  was  made  from  a  vineyard  on  Tower- hill.  No 
one,  I  presume,  seriously  laments  that  efforts  have 
not  been  made  to  continue  such  an  industry  as  tins 
in  England.  We  are  well  content  that  it  should 
depart  to  countries  possessing  a  more  genial  climate 
thap  that  in  which  we  live. 

We  do  regret,  and  complain,  but  we  do  not 
feel  ashamed,  when  an  industry,  properly  within 
our  province,    is   caused  to  wither  by  the  mis- 
taken   action    of    the    Government    of    another 
country,  in  pampering   such  an  industry  within 
that  country  by  bounties  and  premiums,  asainst 
which  our  manufacturers  c^innot  contend.     We  are 
not  ashamed  of  being  beaten  under  these  circum- 
stances, but  do  our  best  by  protest,  and,  by  all  means 
short  of  a  retaliative  duty,  to  put  a  stop  to  so  mis- 
chievous a  procedure.     But  we  lament,  and  that 
with  a  mixture  of  shame,  whf»n  we  find  that,  in  the 
absence  of  any  such  adverse  influence  as  that  arising 
from  bounties  in  foreign  countries,  industries  which 
are  thoroughly  adapted  to  the  climate  and  the  soil, 
and,  worse  than  this,  industries  which  should,  from 
our  natural  advantages,  be  specially  our  own,  are 
carried   on    in    foreign    countries    in    a    manner 
not  only  to  rival  us  in  the^e  countries  themselves, 
and  in  the  markets  abroad,  but  so  as  actually  tA 
successfully  compete  with  us  on  our  own  shores. 
Surely  in  iron  and  in  steel  manufacture,  intimately 
connected  as  the  success  of  these  manufactures  is 
with  the  cheapness  of  fuel,  we  ought  to  be  able  to 
defy  competition  in  any  open  market,  and  yet 
we  know  that  large  quantities  of  girder  iron  are 
habitually  imported  into  this  country  from  Belgium. 
This  importation  of  iron  from  Belgium  is  but  one 
instance ;    it  is,  I  regret  to  say,  by  no  means  a 
solitary  one.     Surely  there   must  bo   something 
wrong   in    our    conduct  of   manufacture,    when 
such  a  state  of  things  can  exist,  and  I  believe  the 
Society  of  Arts  wiU  do  well  to    endeavour  to 
ascertain  what   this    something  wrong    is,   and 
having  ascertained,  it  will  do  well  to  set  itself  to 
endeavour  to  find  a  remedy  for  the  wrong. 

I  will  not  venture  to  predict  what  would  be 
the  result  of  investigation  into  the  causes  of  tins 
condition  of  things,  but  one  can  imagine  we 
shall  find  higher  rates  of  wages  operating  in 
some  cases,  but  certainly  not  operating  in  those 
instances  where  we  are  beaten  out  of  our  own 
markets  by  American  manufacturers,  for  in  that 
country,  tmdoubtedly,  wages  are  higher,  as  a  role, 
than  they  are  with  ns,  and  there  are  three 
thousand  miles  of  transport  needed  to  bring  the 
mann^EMstured  article  to  our  doors.  We  shall  find, 
it  may  be,  that  many  of  our  industries  are  carried 
on  according  to. the  old  traditions,  traditions  of 
practices  which  'vrere  the  best  known  in  the  days 
when  they  were  first  employed,  but  which,  under 
the  teaching  of  science  in  other  countries,  have 
been  abandoned  as  obsolete,  while  they  are  retained 
by  oilrselves.  We  may  find,  paradoxteai  as  it  ap- 
pears, that  the  fact  of  our  having  been  engaged  in 
any  particular  manufacture  Ipr  ibany  yean 
obstructs  our  readily  adopting  the  raodl  improved 
fomsof  cariyingbnthatmailitifactnte,  and  ob^trticte 
it,  for  t  am  again  about  to  qnot^  myself,  in  a  way 
that  I  pointed  out  wheff  spcflfldng-on  the  queetioo 


ruo  pnivae  it,  the  advantage  of  expending  I 
t*l  upon  the  aeweit  and  but  plant  b.v  I 
sany  an  the  manufaoture,  and  upon  that 
M,  while  those  who  have  earned  it  on  for 
irowu  country  cannot  put  themselves  on  a 
MUnpete  with  their  new  rivalH.  anless 
prepaid  to  abandon  the  whole  of 
tdl  which  hai  bi-ea  embarked  iq  plant, 
Dst  become  obsolete,  if  the  new  pro- 
e  to  be  adopted.  This  is  a  aenous 
o  face  ;  few  have  tho  means  to  effectually 
nd  those  who  have,  very  naturally  feel 
rather  to  retire  from  an  industry  which, 
ccesBfnl  pursuit,  requires  to  be  in  effect 
ew,  aod  cveD  to  be  learnt  anew,  than  to 
!ir  savings  in  the  nGcessary  plant  for  this 
afafturc- 
be  there  will  be  found,  and  I  fear  there 
found,  bat  I  do  trust  in  only  a  few 
,  tbst  we  have  lost  command  of  foreign 
and  even  of  our  own  markets,  because 
nstancea  the  manufactures  have  not  been 
Tbero  was  a  timp,  when  travelling  on  the 
t,  one  was  proud  to  see  Bnglish  manu- 
pnt  forward  as  tbose  to  be  thoroughly 
A  foreigner  felt  that  if  he  bought  an  article 
ih  make,  though  it  might  not  be  tasteful, 
Dts  it  would  be  what  it  purported  to  be, 
meat,  and  trustworthjr.  I  am  afraid  we 
ow  Bay  so  of  all  that  is  exported  from 
irj,  or  that  is  offered  for  sale  within  it.  I 
we  can  say  so  of  most  of  our  manu- 
hni  we  certaiuly  cannot  say  it  of  all. 
ould  be  remembered  as  against  those  who 
this  grievous  wrong  of  casting  a  slur  on 
«tw  of  any  of  our  industries  that  they  not 
lann  to  the  particular  manufacture  with 
ley  are  connected,  but  they  do  harm  to 
■ctcr  of  the  whole  produce  of  the  nation. 
'ho  has  been  trapped  into  buying  a  bad 
product  of  one  kind,  is  not  at  the 
aaeertain  whether  the  badness  is  con- 
tbia  partioolar  manufacture,    and  ih  all 


harm  by  diminishing  the  nourishing  or  the  curative 
power  of  that  which   was  purohMed,  but  fraud 

which  extended  to  tho  mingling,  in  some  instances, 
of  materials  which  were,  in  theniselves,  actively 
unwholesome,  materials  which,  being  taken  with 
the  food,  converted  the  food  into  a  source  of  disease, 
and  being  taken  as  curative  drugs,  converted  those 
drugs  into  positive  poisons. 

Is  it  not  too  much  to  be  feared  that,  in  some 
industries,  at  all  events,  that  reprehensible  'jonduot 
which  bos  rendered  necessary  the  appointment  of 
public  analysts  to  protect  the  population  of  this 
couotry,  hus  been  tho  guide  of  certain  of  tho  manu- 
facttirers, and  hasthereby  caused  us  to  export  that 
which  is  a  fraud  upon  the  foreign  buyer,  and  a 
discredit  and  an  injury  to  the  country  that  exports. 

I  had  intended  to  refrain  from  instances,  but  I 
wilt  endeavour,  in  general  terms,  to  state  one 
which  relates  to  a  very  large  industry.  It  appears 
that  in  a  certain  manufacture  the  purchasers  pre- 
ferred to  buy  goods  that  wore  dyed  in  one  stago  of 
the  process  rather  than  in  another,  as  the  goods 
thus  dyed  were  supposed  to  be  better,  and  they 
naturally,  therefore,  commanded  a  higher  price. 
Tho  finished  goods  bore  on  themselves  indications 
which  enabled  any  purchaser,  at  all  acquainted 
with  the  manufacture,  to  determine  at  a  glance 
in  which  of  the  two  ways  the  article  offered  to  him 
had  been  dyed.  Then  came  tho  deceit.  Means  were 
adopted  by  which  the  appearance  that  would  have 
been  presented,  but  for  those  means,  upon  the 
material  dyed  in  the  undesirable  way,  was  con- 
cealed, so  that  the  appearance  really  presented  was 
that  which  woidd  be  shown  by  the  manufacture 
when  dyed  in  the  desirable  way.  It  is  true  that 
experts  in  the  trade  con,  after  the  deceit  has  bt en  , 
employed,  distinguish  the  one  fabric  from  the 
other,  but  the  ordmaxy  buyer  living  abroad,  and  not 
suspecting  the  fraudulent  ingenuity  that  had  been 
exercised  in  England,  and  seeing,  as  ho  believes, 
the  well-known  appearance  indicative  of  the 
superior  mode  of  dyeinft,  is  deceived,  and  pays  a 
higher  price  thaJi  he  woiUd  have  paid  bad  he  known 
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def  ent  is  due  to  the  way  in  ivhich  we : 
and  deal  with  inventors  and  inventions. 

I  hardly  like  to  approach  this  subject 
becauso  on  preyioits  ocoasioas  I  have,  throngb 
kindness  of  the  tjociety,  been  allowed  to  ooc 
many  houra  of  their  tiine  in  putting  forward 
views  upon  it,  and  in  combatting  the  viewi 
others,  but  1  am  nevertheless  tempted  to  ask 
to  bear  with  me  while  I  say  a  few  words  upon 
queition,  because  1  most  earnestly  and  sinoBfel|^  1 
bekeve  in  its  importanco  in  relation  to  maniM  - 
tactures,  and  beatuse  I  trust  there  u  to  be  gatheraS' 
a  hope  of  achan^  for  the  better  in  public  opinion 
coaubming  it.  From  a  statement  appearingin  tbn 
Tinife  of  the  1 2th  iust. .  there  ts  good  reason  to  ht^... 
that  the  President  of  the  Board  of  Trade  iibini*i^f 
dasiroua  of  an  improvement  in  the  laws.  Thn 
paragraph  is  as  follows : — 

ItUJM     AHD     THB     PiTEMT      LaWB. — A 

this  9ubj«!t  huB  been  addrowod  by  i, 
^QtlBtnUi  in  the  North  of  England  to  thp  I'reaidont  r,l 
the  Buotd  of   Trade,    whose    bBCietajy,  in   his  irplv. 
alluding'  to  B  nueut  speech  of  Hi.  ChraahcTlaia.' a,  u^  > 
— 'I  am  dadred  to  uoll  yom'  attention  to  the  fiint  t^i  ir 
be  (Ur.  Chaiubcrlain)  waa  nut  in  a  pnsitioD  to  proi 
the  amendment  oE  the  luw,  us  the  pgsiibiliCy  of  ^ 
thin  duueuds  upun  ttie  uonditian  of  publiu  bueineo*,. 
)uii  the  thuracWr  nnd  eitent  of  the  oppoatio-    ■ 
liioh  the  pTDpoaalu  of  the  Oovenunent  may  be  _ 
thu  Housa  of  CummotiB.    Mr.  Chmnborlain  hopsa, ' 
ever,  that  tinir;  niiij-  bo  found  Iwforo  long  for  the 
aidcratiou  of  the  subject,  and,  as  far  as  '"       " 
opinion  goes,  it  is  stroogly  iu  favour  of 
loHiening  tlic  otHtacles  wMch  now  inlarfeie  wilb' 
di«>oiira(,*e  invention  iu  this  oountry." 

Before  any  real  good  can  be  attained  by  all__. 
the  Patent-kw!t,  it  is  necessary  that  tbuao  whOi 
charged  with  the  framing  of  the  alteration  1 ' 
consider  the  question  of  patents  in  a  totally  di 
light  from  that  in  which,  in  times  past,  and 
up  to  the  present  time,  that  question  has  been 
sidered.     Hitherto  the  frunier  of  a  Patent  BUI 
espectad  to  prepare  it  on  the  supposition  tlwt 
the  one  side  were  the  public,  and  on  the  other 


Bill  «  . 

iu  which  the  revision  of  the  Patent-laws  shoal* 

approached   is   to   understand   that,   o 

the   same    side,   and   not   in   oppositi( 

public  and  the  iuvcntor,  and  thit  the  ot^ect 

the  new  law  should  be  to  afford  that  prot«  '' 

to  both  which  wonld  result  in  baneflt  to  th«  pi 

and  in  a  fair  reward  to  the  inventor. 

The  popular  impression  is  (I  wish  I  could 

"  was    )    that    directly    an    invention    cotmio 

with  on  mduBtry  is  published,  all  engaged  in  th|C 
industry  wonld  use  the  invention,  atid  thu«  thg 
manuiactare.  and  through  it  the  pupubttioa  ^-^ 
nt  large,  would  benefit,  were  it  not  tbat  tbb  ^^ 
benefit  is  delayed  tor  fourteen  years  bccauM  ol 
ttio  patent  protection  given  to  tho  inventor.  Bnt 
the  truth  is,  that  so  far  from  uiftuufactursrt 
desiring  to  adopt  an  improvement,  thr>y  wuuU 
desire  nothing  better  than  that  their  manufactnn 
should  have  reached  the  point  where  inproviiinBDft 
is  impossible,  and  where  they  could  sit  down  nni 
say,  "we  are  up  to  the  very  acme  of  perfeetioninsn 
our  plant  and  machinery,  and  in  our  knowledgi-  tfF 
thebosincss.  We  have  no  change  to  apprwhi-nd. 
We  cat)  curry  our  works  on  as  a  set  trade,  and  w,' 
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price,  or  on  that  of  quality,  or  on  the  score  of 
the  higher  knowledge  possessed,  or  the  better 
taste  displayed  abroad.  If  it  be  on  account  of 
price,  let  us  find  out  whether  the  disparity  arises 
principally  from  the  labour  question,  or  whether  it 
arises,  as*  it  must  do  in  countries  where  labour  is 
dearer  than  in  ours,  from  the  use  of  improved  pro- 
cesses in  those  countries — processes  which  we  have 
failed  to  employ. 

Ag^ain,  where  we  find  that  the  cause  of  our  defeat 
really  does  lie  in  difference  of  wages,  let  us  see 
whether  it  be  not  possible  to  improve  the  application 
of  machinery  to  such  a  point  as  shall  render  the 
wages  question  unimportant  compared  with  other 
considerations  which  may  be  in  our  favour. 

I  have  sufficient  confidence  in  the  skill  and  ability, 
and  in  the  amount  of  capital  available  in  this 
country,  to  believe  it  needs  only  that  the  trae 
causes  of  the  success  of  our  competitors  should  be 
discovered  to  make  us  effectually  bestir  ourselves 
to  restore  the  threatened  industry  to  its  former 
safe  position. 

If  we  find  the  superiority  of  the  foreigner  to  be 
due  to  the  judicious  encouragement  and  adoption 
of  invention,  then  I  trust  that  matter  will  erelong 
be  set  right  by  the  promulgation  of  new  Patent- 
laws,  framed  on  sound  principles. 

I  have  hitherto  spoken  of  those  industries  wherein 
successful  competition  has  already  seriously  affected 
us.  But  there  are  others,  of  course  many  others, 
in  which  we  still  hold  our  own,  and  hold  it  well. 
Among  these  is  that  of  the  *'  carrying  trade.*'  No 
one  can  read  the  records  which  from  time  to  time 
appear  in  the  papers,  of  the  magnificent  steamers 
which  arc  being  Built,  and  year  by  year  are  increas- 
ing in  size  and  carrying  capacity,  without  feeling 
a  sense  of  gratification,  that  en  the  sea,  at  all 
events,  England  is  holding,  as  she  ought  to  hold, 
her  own.  You  will  have  noticed  that  these  steamers 
have  long  since  ceased  to  be  built  of  wood,  and 
that  iron  has  been  the  material  employed.  You 
will  also  have  noticed  that  now  gradually, 
although  very  gradually,  iron  is  being  superseded 
by  steel.  It  may  not  be  generally  known  to  you, 
but  it  is  the  fact  that  the  United  States  arc  now 
producing  enormous  quantities  of  Bessemer  steel. 
The  Americans,  it  need  not  be  said,  are  hardy 
mariners,  they  are  daring  naval  architects,  and  it 
only  remains  for  them  to  have  money  a  little 
cheaper  (and  it  is  becoming  cheaper  day  by 
day),  and  to  get  rid  of  some  of  their  own  re- 
strictive duties,  to  enable  them  to  apply  a 
portion  of  this  surplus  steel  to  the  building  of 
steamers  which  will  enter  into  competition  with 
our  own.  Depend  upon  it,  that  when  such  rival 
steamers  are  started,  every  invention  tending  to 
economical  management  and  working,  and  espe- 
cially, therefore,  to  the  saving  of  fuel,  will  be 
adopted  in  their  ships.  And  thus  it  behoves 
our  shipowners  and  merchants  (as  well  as  our 
manufacturers)  to  watch  all  improvements  as 
they  are  brought  forward,  to  adopt  them  if 
sound,  and  not  to  wait  until  the  adoption  is 
forced  on  them,  because  they  find  their  rivals  have 
already  used  the  improvements,  and  are  thereby 
enabled  to  obtain  a  preference  in  the  ports  to 
which  they  trade. 

I  suggested  it  might  be  found  that  a  cause 
of  successful  competition  against  us  in  certain 
manufactures,  arose  from  a  want  of  knowledge 


or  from  a  want  of  taste  in  those  engaged  in 
the  same  manufacture  in  our  own  countrjr* 
I  do  not  mean  the  mere  rule  of  thumb 
knowledge,  but  the  knowledge  of  the  acientifio 

frinciples  involved ;  and  upon  this  point,  alithougb 
feel  I  have  trespassed  on  you  at  too  great  » 
length,  I  will  ask  your  indulgence  for  a  short  time 
— a  very  short  time.  I  am  one  of  those  who*  believe 
that  for  a  manufacture  to  be  carried  on  snoeessfully 
under  all  circumstances  of  change  which  may  arise, 
those  engaged  in  it,  the  principals,  managers,  fore- 
men, and  leading  workmen  should  have  a  know- 
ledge of  the  scientific  or  artistic  principles  involved 
in  the  carrying  on  of  that  manufacture.  The  Societir 
of  Arts  has  long  entertained  these  opinions,  and 
is  to  be  commended  for  having,  in  furtherance  of 
them,  in  the  year  1872,  established  those  Techno- 
logical Examinations,  which  it  adopted  in  the 
absence  of  any  machinery  for  technical  teaching  to 
lead  persons  to  educate  themselves,  so  that  they 
might  come  forward  and  submit  to  an  examination 
by  competent  examiners,  and  thereby  prove  their 
fitness  for  the  position  that  they  occupy. 

These  exammations  were  continued  until  they 
became  a  heavy  burden  upon  the  resources  of 
the  Society,  and  their  utility  having  been 
thoroughly  established,  they  were  in  the  con- 
dition in  which  the  Society  could  properly 
hand  them  over  to  any  other  body  competent  to 
undertake  them.  As  most  of  you  are  aware, 
about  two  years  ago,  certain  of  the  Livery  Com- 
panies of  London  associated  themselves  together 
and  established  the  City  and  Guilds  of  London 
Institute  for  ihe  Advancement  of  Technical  Educa* 
tion.  That  institute,  which  was  duly  incorporated  on 
the  9th  of  July  last,  has,  amongst  its  other  works, 
taken  over — now  for  two  years — the  Technological 
Examinations  of  the  Society  of  Arts.  In  the  outset, 
the  institute  was  aided  in  the  carrying  out  of  this 
work,  by  the  counsels  of  your  Secretary,  Mr.  H. 
Trueman  Wood.  The  result  of  the  two  yean* 
working,  has  been  of  the  most  gratifying  character* 
In  1879,  there  were  in  all  202  candidates  examined 
in  7  industries,  of  whom  151  passed  in  some  on» 
of  the  grades.  In  this  year  there  were  examina- 
tions in  as  many  as  24  indu8l;ries,  and  in  thesfr 
816  candidates  were  examined,  and  515  passed  in 
the  various  grades. 

The  City  and  Guilds  Institute  is  carrying  on— 
I  wont  detain  you  with  the  details  of  what  it  » 
doing — technical  instruction  in  many  other  ways. 
It  has  schools  of  applied  art  at  Keonington,  and 
applied  science  classes  at  Finsbury,  where  it  » 
preparing  to  erect  a  building,  at  a  cost  of  £20,000, 
to  afford  more  room  for  its  operations.  It  baa 
contributed  towards  chairs  of  fine  art,  applied 
mechanism,  applied  chemistry  and  metallurgy,  in. 
King's  College,  and  in  the  University  College, 
London.  Ithas  helped  the  Artisans'  Institute,  ithaa 
helped  the  Society  for  the  Employment  of  Womep, 
ana  it  has  assisted  other  educational  bodies  in 
the  country.  Moreover,  it  has  obtained  a  lease  of 
ground  for  999  years,  at  a  nominal  rent,  from  her 
Majesty's  Commissioners  of  1851,  on  which  there 
is  aoout  to  be  erected  a  central  institution,  from  the 
designs  of  Mr.  Waterhouse,  the  eminent  architect* 

During  the  autumn  vacation,  I  paid  a  yiflit  to 
the  Polytechnic  Institution  at  Zurich,  established 
in  pursuance  of  a  law  passed  in  1854.  I  found 
there   a   building    of    about    445  ft.     long   by 
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ide,   with  »  central  conrt-y&rd.    I  was 

this  building,  containing,  as  it  is  stated, 
niiUioa  oubtc  feet  of  arsilitbli  apaoe,  had 
InduDg  two  small  detached  buildings) 
franos.  or  practically  £100,000  it«rlUig. 
tangbt  b«twc«n  900  and  1,000  students, 
bom  I  fonnd,  by  tbe  retoms,  that  there 
gb  proportion  of  349  from  couutriM  other 
itiBlmnd,  and  included  in  these  Great 
IgOTM  for  5  rtndeiita.  This  establishment 
ipst  a,  cost  of  455,000  fremcs,  or  £18,200 
ijrear.  Of  the  revenue,  which  is  slightly 
if  the  expenditure,  aboat£3,S00  is  derived 
ienta'  fees,  at  100  francs  per  head  per 
xcept  in  certain  cases,  wheie  the  instruo- 
loite  gntnitoos);  £13,S00  comas  from 
I,  £800  from  the  Canton  of  Zuiioh  and 
'  town  of  Zurich,  and  about  £120  from 
ceipta.    I  felt,  I  must  coafesB,  thorongblj 

that  *  oompsT»ti7«l7  poor  oountry  like 
od,  h&ving  a  total  population,  according 
<t  census,  of  consideraoly  less  than  three 

should  possess  an  institution  of  this 
le,  while  in  England  it  ia  difficult  to  point 
ist«ace  of  any  gnch  institution  at  all,  and 
wenty-five  years  after  the  example  was 
1  Switzerland,  we  are  about  to  establish 
m,   at  last,  a  central  institution  which, 

we  regard  the  magnitude  of  the  build- 
nnniiber  of  scboWs,  or  tbe  number  of 
to  be  taught,  will  represent  but  a  fraction 
le  at  Zurich.  Bnt,  nevertheless,  a  small 
g  is  better  than  no  beginning  at  all.  I 
vat    confidence    in    the   result    of   this 

on  tbe  part  of  the  Ci^  and  Guilds  of 
IiiEtitnt«.  We  have  hard-working  men  on 
■ning  body,  among  whom  are  to  be  found, 
'  to  say,  tbe  President  of  the  Boyal  Society, 
ident  of  the  Institution  of  Civil  Engineers, 
ddent  of  tbe  Chemical  Society,  and  the- 
in  of  the  Council  of  tbe  Socie^  of  Arts. 
ily,  in  tbe  present  instance,  tbe  City  and 
)f  London  Institute  do  not  possess  in  thii 
aed  official  an  extra  adviser,  because  it  8( 
1  that  your  present  Cbairman  of  CouncU  ii 

Chairman  of  tbe  ExecutiTe  Committee  of 
T  and  Chiilds  of  London  Institute. 
hm  it  was  resolved  to  ask  the  adi 
istance  of  tbe  Chairman  of  your  Council. 
Ifred  Cbojchill  was  in  ofBcc,  but  before  tbf 
3  Guilds  Institute  was  incorporated,  and 
into  actual  operation.  Lord  Alfred  Churchill 

0  nign,  and  I  came  in  bis  stead,  so  that 
r  and  Guilds  of  London  Institute  have  after 
i>«d  themselves  (as  was  to  be  expected] 
kney  sportsmen,  for  they  have  shot  at  I 
•nd  they  have  brought  down  a  crow. 

r  I  mm  lapsing  into  that  unseemly  levi^  ii 
'.  indulged  in  the  early  part  of  this  evenings 
that  ground,  even  if  not  on  the  ground  of 
ness  of  tbe  hour  at  which  we  bave  arrived, 
jedient  I  should  bring  my  address  to  a  con- 
,  and  I  cannot  more  fitly  do  so  than  by 
ig  yon  for  the  attention  with  which  you 
MM  food  enough  to  listen  to  it,  and  by  onc(.' 
raansing,  in  tbe  name  of  the  Council,  whoso 
la  Ihavs  the  hoBonr  to  be,  that  every  efEbn 

1  made  thronghoat  the  coming  session,  oa 
Imsb  madie  in  limss  past,  to  promote  the 
■  of  the  Arts,  HannfM^urss,  and  Commeroo 


of  Great  Britain,  and  thereby  to  promote  the 
interests  and  wel^re  of  this  Society. 

Lord  AU^sd  a.  Chnrohill  proposed  a  vote  of  thanks  to 
the  Chairman  for  Ma  enwllent  addreBs,  wbiob  oon- 
1  a  most  luminoiia  sbttemeut  of  the  aims  and 
objeots  of  the  Society;  and  he  thought  the  members 

ust  congratnlBte  tbenuelves  that  so  distinguished  a 

an  held  the  podtion  of  Chairman  of  CouDcil. 

Kr.  W.  lotly,  in  seoonding  the  motion,  remarked  ou 
the  intereBting  programme  prepared  for  the  coming 
.Seaaion,  aud  tuiuded  to  tbe  long  list  of  condidatee  pro- 
posed for  election.  He  thought  they  might  all  help  in 
promoting  tbe  objects  of  the  Society  by  obtaining  new 
members  for  what  he  couaidered  one  of  the  most  in- 
^itructive  inslitntiona  in 


Blr  Antanio  Brady  supported  the  motion,  and,  aa 
Freaideiit  of  tbe  InrenCArii'  Imititut«,  expreised  his 
partJcular  approval  of  that  part  of  the  address  relating 
~  ~  the  improvement  of  the  Patsnt-law. 

The  vote  waa  carried  unanimoualy. 

The  Chaihmaw  then  presented  the  following 
medalsand  prizes,  awarded  duringtbe  past  session: — 

The  Society's  SUver  Medal  :  — 
To  Major-General  H.  r.  D.  SooM,  C.B.,  F.E.S.,  for 

his    paper  on  "Suggestions  for  dealing  with  the 

Sewage  of  London. 
To  A.  J.  Ema,  F.R  S.,  for  bis  paper  on  "  The  History- 

of  Musical  Pitch." 
To  JoHH  StAiaaa,  for  his  paper  on  "  Beoent  Advauoea 

in  the  Production  of  Lambeth  Art  Pottery." 
To  Heubt  B.  Wkeatlet,  F.S.A,,  for  bis   paper   on 

"  The  History  and  Art  of  Bookbinding." 
To  W.  HouuH  Hunt,  for  hia  paper  on  "  The  Present. 

System  of  Obtaining  Materiala  in  use   by   Artint 

Pointers,  as  oompared  with  that  of  the  Old  Masters." 
To  TaonAS  Flotchkb,  for  his  paper  on  "  Eooent  Im- 
provements  in    Oas   Furnaces    for   Domestic   and 

LaboratoiT  Purposes." 

0  JohnC.  MoitTOH,  for  his  paper  on  "  The  Last  Forty 

Years  of  Agricultural  Experience." 
To  Frof .  Heatok,  F.C.S.,  tor  bis  paper  on  "  Balmain's- 

LuminouB  Paint." 
To  Captain  Abset,   H.E.,  F.E.S.,  for  his  paper  on 

"  Recent  Advancea  in  the  Science  of  Photogispby," 
To  J.  W.  Wood,  tor  his  Leak  Stopper  for  the  Protec- 
tion of  Ships  from  Sinking. 

His  Royal  Highness  the  Prince  Consort's  Prize  of 
Twenty-five  Guineas,  to  WiuuK  CLiiiK  HtroeoB, 
aged  25,  of  the  Liverpool  Institute,  student,  who  has 
obtained  the  following  First  Class  Certificates  at  the 
Sooiety's  Examinations,  held  in  the  present  and  three 
preoednig  years :  — 

18T7.  Book-keeping. 
„       Political  Eoonomy,  with  the  ThiM  Kize- 
„       EugUsh,  with  the  First  Prize. 

1878.  Clothing. 
„  Health. 
„       CookeiT. 

„       Housekeeping,  with  the  First  Prize. 

1B79.  French. 

1880.  Commercial  Oeography  and  History. 
„       Arithmetde. 

The  Council  Prize  (for  Female  Candidates)  of  Ten 
Guineas  : — To  Junrxr  Loot  McnOKUl,  aged  37,  of  the 
Birkbeck  Institution,  no  oocnpaldon  stated,  irho  has 
obtained  the  follomiug  First  Claaa  Certificates  at  the 
Society's  Examinattons  during  the  spedfled  period : — 

1S78.  Clothing,  with  the  ^ist  Prize. 

1879.  Conmeicial  Gecwtsphy  and  History. 
„       Cookery,  with  the  second  Friie. 

1880.  Housekeeping  and  Thrift. 
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KISCELIAlTEOTrS. 


HOUSE-DRAINAGE  TESTS. 

Hie  Sanitary  Section  of  the  Society  of  Arts  have  had 
before  them  several  tests  for  house-drainage  work  pro- 
posed by  specialists.  The  methods  employed  by  Messrs. 
Eassie,  jEtogers  Field,  and  Griffith  are  set  forth  in  the 
report  of  the  meeting  of  the  Section,  held  June  14, 
1880.  A  report  from  the  Board  of  Health  of  Boston 
has  since  been  received,  which  gfives  the  following 
account  of  a  mode  of  testing  house-drains,  which  has 
been  successfully  carried  out  in  that  city : — 

''It  is  generally  known  that  leaky  house-drains 
axe  commonly  detected  by  using  peppermint,  though 

i'ust  how  this  is  done  is  not  so  thoroughly  understood. 
Peppermint  is  not  indispensable.  Any  of  the  volatile 
essential  oUs  will  answer  as  well ;  but,  from  its  cheap- 
ness, peppermint  is  usually  employed.  It  is  put  up  m 
small  vials  for  the  purpose,  one  vial  containing  sufficient 
to  test  one  line  of  pipe.  First,  remove  all  casing  there 
may  be  around  the  pipes  throughout  the  bmlding. 
Stuff  tow,  rag^,  or  any  convenient  article,  as  closely  as 
may  be  around  the  pipes  where  they  pass  from  one 
atorey  to  another,  to  prevent  the  smeU  from  following 
the  pipe  upward.  If  possible  station  a  person  on  every 
floor,  furnished  with  chalk  or  red  pendl,  to  mark  tlte 
actual  location  of  any  detected  smell.  If  the  main  drain 
(soil-pipe)  extends  through  the  roof,  station  the  operator 
at  that  point,  with  vial  and  two  pails  of  hot  water. 
Everybody  bdng  in  position,  let  the  operator  pour  down 
the  peppermint,  ana,  as  soon  after  as  possible,  both 
pails  of  water,  taking  care  not  to  spiUpeppermint  on 
his  dothes  or  on  the  floor  or  roof.  The  ODservers  on 
«very  floor  should  now  try  to  detect  any  smell  they  may 
be  able  to,  and  mark  any  such  places  with  chalk,  so 
that  they  can  be  examined  in  detail  at  leisure.  This 
is  the  entire  operation.  The  person  on  the  roof  must  on 
no  account  for  at  least  ten  tninutes  leave  his  position ; 
for  he  will  surely  bring  the  smell  with  him  to  a 
ffreater  or  leaser  extent,  and  leaks  may  not  all  be 
detected  in  less  than  that  time.  If  the  soil-pipe  does  not 
extend  to  the  roof  as  it  should,  run  the  peppermint 
through  the  upper  water-closet  or  set  bowl.  If  there 
be  more  than  one  set  of  pipes,  and  the  first  is  found 
leaky,  they  must  be  tested  on  different  days,  one  at  a 
time,  as  it  is  impossible  to  get  all  the  smell  out  of  a 
house  in  less  time.  The  cost  of  the  peppermint  is  two 
dollars  per  dozen  vials.  Length  of  time  required  to 
thorou^ldy  inspect  a  building,  from  one  to  five  hours, 
depending  on  tne  complexity  of  the  pipe  arrangement." 

It  is  stated  that  this  plan  has  been  adopted  for  testing 
the  drainage  of  some  of  the  health  resorts  in  the  United 
States ;  and,  in  one  instance,  it  was  found  that  the  smell 
of  peppermint  was  imparted  to  the  water  drunk  by  the 
guests. 


THE  SIMLA  EXHIBITION. 

The  Thirteenth  Annual  Exhibition  of  the  Simla  Fine 
Arts  Society  was  opened  by  the  Viceroy,  the  Marquis  of 
Bipon,  on  the  17th  of  September.  For  the  second 
time,  an  exhibition  of  native  and  industrial  art  manu- 
iaotures  was  added  to  the  Exhibition  of  the  fine  Arts 
Society.  In  his  remarks  on  declaring  the  Exhibition 
open,  his  Excdleccnr  said  that  nothing  was  easier  than 
to  destroy,  and  of  all  things  art  could,  perhaps,  be  most 
easily  deelToyed.  One  form  of  destinction  in  Europe 
was  sometiines  known  under  the  name  of  restoration. 
He  hoped  the  day  was  not  far  distant  when  the  andont 
monuments  of  India  might  be  plaoed  under  such  control 


as  would  tend  to  preserve  them  intact  and  unmutilated 
to  future  ages.  There  was,  much  in  the  conditions 
of  modem  life  which  tended  somewhat  to  separate  amd 
keep  apart  the  European  and  native  in  this  counter, 
somewhat  more  than  was  the  case  in  former  days.  The 
rapidity  of  communication,  the  weekly  mails,  the  fre- 
quent furioughs,  in  spite  of  their  advanta^  and 
blessings,  all  tend  to  a  certain  extent  in  that  directioii, 
and  it  is,  therefore,  a  great  satisfaction  to  feel  that  then 
are  other  circumstances  connected  with  our  time  which 
may  counteract  the  evil,  and  among  them  we  might  coont 
that  greater  acquaintance  we  have  in  the  present  day 
with  the  history,  the  art,  the  jurisprudence  of  the  past, 
wldch  ought  to  help  us  to  know  better,  and  to  appre- 
ciate more  highly  uie  native  civilisation  of  India,  to 
feel  how  ignorant  is  the  inclination  to  disparage  it,  and 
that  it  is  upon  the  ancient  foundation  of  that  civilisa* 
tion  idone  that  we  can  hope  to  erect,  firm  and  enduring, 
the  superstructure  of  that  wider  and  higher  life  whiw 
it  should  be  the  great  aim  of  our  Government  to  foster 
and  advance. 


;   THE  NATIONAL  TRAINING  SCHOOL  FOR 

MUSIC. 

The  third  Beport  of  the  Society*  s  Committee  on  the 
Kational  Cultivation  of  Music,  ieala  with  the  charter 
for  the  proposed  Boval  College  of  Music  so  far  as 
national  cultivation  of  music  is  concerned.  An  article 
on  this  subject  appeared  in  the  Time*  on  November 
4th,  which  treats  of  the  necessity  for  a  better  musical 
organisation  in  the  country,  and  recounts  the  difficulties 
of  obtaining  it.    The  TifMs  concludes  as  follows : — 

"The  practical  management  of  the  Boyal  College 
will  be  essentially  in  the  hands  of  a  Council,  consisting 
of  the  president,  the  i>rincipal  and  the  vice-principa^ 
land  30  ordinary  members,  a  considerable  portion  oE 
whom,  it  may  be  assumed,  will  be  amateurs.  In  thia 
iairangement,  again,  a  dangerous  concession  to  our 
inherent  hatred  of  centralisation  may  be  recognised. 
Without  wishing  in  the  least  to  underrate  the  services 
of  members  of  the  Boyal  Family  and  other  distinguished 
persons  whose  names  will  be  of  the  g^reatest  use  in  a 
social  sense,  we  may  point  out  that  not  much  serious 
business  can  be  expected  from  a  large  and  miscellaneous 
body  of  gentlemen,  who  will  meet,  perhaps,  two  or 
ithree  times  in  each  term,  and  can  scarcely  be  expected 
to  be  acquainted  with  the  working  of  the  institution  in 
-detail.  The  real  power  must,  in  the  natural  course  of 
events,  lie  with  a  few  professional  members,  who  will, 
at  the  same  time,  be  screened  from  all  responsibility  by 
ttheir  coUeag^ues.  Whether  it  is  safe  to  place  such  trust 
even  in  the  most  trustworthy  persons  is  a  matter  we 
need  not  here  discuss.  Certain  it  is  that  if  the  House 
of  Commons  is  to  be  asked  for  money,  it  will  want 
the  responsibility  of  a  more  tangible  being  than  an 
ornamental  Council." 

This  agfrees  with  the  observations  of  the  Musical 
^Committee.  The  successful  working  of  the  Art  system, 
[instanced  by  numerous  witnesses  as  worthy  of  imita- 
tion, is  considered  to  show  the  nature  of  the  executive 
management  which  is  required  for  success. 


BIVBB  FLOODS. 


The  following  letter  from  Mr.  C.  N.  Cresswell, 
appeaj^d  in  the  Jtm#c,  of  the  16th  inst : — 

**  Permit  me,  as  one  of  the  Executive  Committee  of 
the  last  Public  Health  Conference  at  the  Society  of 
Arts,  held  on  the  10th  of  June,  to  remind  you  that  the 
subjoined  resolution  in  reference  to  '  the  prevention  of 
floods  *  was  unanimously  passed  at  that  Conference  by 
representative  men  from  all  parts  of  the  kingdom  :— 

*'  *  lliis  Conference  is  further  of  opinion  that  such  re* 
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praentftdve  Ooonty  Boards  lihoiild  be  institiited  with 

tfae  but  poMible  delaj,  and  that  the  fnnotions  intrusted 

to  them,  and  the  powers  oonfeiied  npon  them,  shonld 

be  wide  and  folly  and  conceived  in  the  view  of  enlarg- 

iag,  derating',  and  ze-inyigorating  the  principle  of 

loal  self-jj^vemment  in  this  oonnt^ ;  ana,  furtner,  it 

ii  the  opinion  of  this  Conference  that  such  County 

Bonds,  or  combinations  of  them,  in  preference  to  newly- 

€QMtitated  aathorities,  fhonld  be  charged  with  thecon- 

fmwacy  of  rivers,  including  the  prevontiou  of  floods, 

the  ilorage   of  water,  and  the  preservation  of  rivers 

ftoapdlutioxi;  and,  lastly,  that  such  County  Boards 

Am  also  be  charged  widi  the  appointment  of  coimty 

kibfa  Boperintendnits  in  each  county.* 

"*■  This  resolution,  if  carried  into  effect  by  Parliament, 

ofrn  a  solution  of  the  formidable  difficulties  submitted 

to  the  confdderatlon  of  Mr.  Dodson  on  lliursday  last, 

bf  the  Duke   of  Bedford  and  others.    Moreover,  it 

KCBv  to  be  forgotten  that  floods  no  Icmger  leave  a  rich 

depo«it  of  clay  and  other  detritus  upon  our  pastures, 

m,  in  too  many  cases,  a  filthy  slime,  infected  with  the 

poimnous  refuse  of  towns  and  manufactories  aloug  the 

onrse  of  our  rivers.     In  the  opinion  of  some  practical 

itfmers,   tblff   is   one  of  the  causes  of  the  abnormal 

duen^es  now  prevailing  among  our  flocks  and  herds, 

Bore  especially  among  store  cattle.    In  this  anpcct  the 

(joeiftictn  becomes  one  of  tremendous  importoiicc,   as 

effecting  the   agricultural  interests,  and  deserves  the 

iuDediate  attention  of  Parliament.'' 


GOEBESPOHDEHCE. 


PATENT  LAW. 

I  have  the  pleasure  to  forward  herewith  a  copy  I 
IiSTe  received  for  the  Society  of  Arts,  of  the  volume 
Rooiding  the  proceedings  of  the  '*  Congr^s  de  la  Pro- 
joM  Industnelle,"  held  at  Paris  in  September,  1878, 
ad  which  waa  attended  by  delegates  from  the  Govem- 
■ents  of  Gerniany,  Spain,  the  United  States  of  America, 
HniLnry,  Italy,  Luxembourg,  Norway,  Bossia,  Sweden, 
and  Switzerland. 

It  may  be  convenient  that  I  should  take  this  oppor- 
tanity  of  making  a  few  observations  as  to  resolutions 
arrived  at  hy  the  Congress,  some  of  which  agree  more 
or  less  with  certain  of  the  resolutions  I  had  the 
honcur  of  submitting,  at  the  request  of  the  Council  of 
the  Society. 

The  subjects  enumerated  in  the  programme  included 
patents  for  inventions,  industrial  desigpis,  trade  marks, 
kc.  The  action  taken  in  relation  to  each  subject  is  so 
fully  recorded  in  the  accompanying  volume,  that  it  will 
no  doubt  be  deemed  sufficient  if  I  confine  my  remarks 
to  the  particular  branch  to  which  the  Society's  resolu- 
tiaia  had  reference,  viz.,  patents  for  inventions. 

It  will  be  xeooUected  that  Bills  for  the  consolidation 
with  amendments  of  the  Patent^lawa  of  the  United 
Kingdom  were  introduced  in  the  House  of  Lords  by  the 
late  Lord  Chancellor  in  1875  and  1876,  and  in  the 
House  of  Commons  by  the  late  AttOTney-General 
in  1877. 

Special  meetings  to  consider  the  Bill  of  1877  were 
held  by  the  Society  of  Art!  on  the  6th  and  9th  of  March 
in  that  year,  when  certain  vesolutikms  wore  passed, 
whidi  will  be  found  in  the  Society's  Journal  of  March 
16th,  1877.  Theae  were  the  resolutions  the  Council 
of  iine  Society  aubmitted  to  the  Paris  Congress.  One 
of  them  (the  second)  -had  reference  to  the  preliminary 
czsminatioiui  of  applications  for  letters  pat^t,  and  was 
aalollowa,Tis.v  "^ftSat  no  adverse  report  of  an  examiner, 
even  with  a  zight  of  ^ipeal,  ought  to  preclude  an 
apolicaat  from  obtaining  a  patent  at  his  own  cost  and 
xuL    And  forthery  that  reports  containing  opinions  of 


Patent-office  authorities  ought  not  to  be  made  public, 
but  that  opportunity  should  be  given  to  the  applicant 
of  amending  his  specification,  by  inserting  reference  to 
matters  discovered  by  the  authorities,  with  a  definito 
statement  of  what  he  nevertheless  claims." 

The  subject  of  preliminary  examination  gave  rise  to 
a  long  and  animated  discussion,  and  was  dealt  with 
from  various  points  of  view.  The  advocates  of  such 
an  examination  pointed  out  the  large  number  of  sup- 
posed inventions  for  which  patents  were  taken  out, 
and  which,  while  only  delusive,  and  injurious  to  the 
patentees,  were,  they  urg^ed,  often  incumbrances  in  the 
path  of  subsequent  inventors.  They  arg^uod  that  a 
previous  examination  by  capable  experts  would  fre- 
quently prevent  these  patents  from  being  granted  at 
all.  Accordingly,  our  own  Parliamentary  Committee 
of  1872,  the  Vienna  Congress  in  1873,  and  the  German 
ReichstiEig  in  its  law  of  1877,  had  all  decided  in  favonr 
of  an  examination.  On  the  other  hand,  it  was  forcibly 
urged  that  the  power  of  rejecting  untried  inventiona 
for  supposed  want  of  novelty,  impraotibility,  triviality, 
or  any  similar  reason,  would  be  a  most  dangeroua 
weapon  to  put  into  the  hands  of  examiners,  however 
honest  and  capable  ;  and  iustanccs  wore  cited  of  inven- 
tions which  were  condemned  by  the  highest  authorities^ 
on  one  or  other  of  these  grounds,  and  which  yet  proved 
to  be  most  valuable.  The  French  Patent-law,  like  our 
own,  does  not  provide  fur  any  such  examination,  and  it 
seemed  possible  that  there  would  be  a  majori^^  of 
French  members  against  a  minority  containing 
most  of  the  foreign  delegates.  However,  an 
almost  unanimous  vote  was  at  last  taken  in  favour 
of-  a  proposal  based  on  the  Society  of  Arts'  resolution 
already  referred  to,  and  designed  to  meet  both  sets  of 
advocates.  The  resolution,  as  passed,  may  bo  freely 
translated  thus: — "Patents  of  invention  should  be 
granted  to  any  applicant  at  his  own  risk*;  neverthdess^ 
it  is  desirable  that  the  applicant  should  receive  a  pre- 
vious secret  opinion,  notably  on  the  question  of  novelty » 
so  that  he  irui^,  at  hid  option,  maintain,  modify,  or 
abandon  his  clami. ' ' 

As  bearing  upon  compulsory  licenses,  the  following 
free  translation  of  a  resolution  of  the  Congress  mav  be 
given: — **A  patent  should,  during  the  whole  of  its- 
term,  assure  to  the  inventor  or  his  representatives  the 
exclusive  right  to  work  the  invention,  and  not  a  mere 
right  to  a  royalty  to  be  paid  him  by  third  parties  work- 
ing the  invention.'* 

As  respects  compulsory  working,  the  Congress  adopted 
a  resolution  to  the  effect  that  **  it  is  desirable  to  admit 
of  forfeiture  for  default  of  working  within  a  term  to 
be  determined,  unless  the  patentee  justify  the  causes  of 
his  inaction."  I  may  perhaps  say,  speaking  from  ex- 
perience, that  this  resolution  strikes  me  as  most  ob- 
jectionable. 

The  Congress  expressed  the  opinion  that  "  a  special 
office  of  industrial  property  should  be  established  in  each 
country.  A  central  depOt  of  patents  of  invention,  trade 
marks,  and  industrial  designs  should  be  annexed  for  the 
purpose  of  communication  to  thcpublic.  Independently 
of  any  ol^er  publications,  the  office  of  industrial  pro- 
perty should  cause  an  official  sheet  to  be  issued  penodi* 
cally." 

As  respects  fees,  the  resolutions  of  the  Congress- 
may  be  stated  thus,  viz.  (1)  that  the  tax  on  patenta 
should  be  periodical  and  annual ;  (2)  that  it  ahould  be 
progn^essive,  commencing  with  a  moderate  initial  sum  ; 
(3)  that  it  should  only  hd  demandable  in  the  course  of 
the  year ;  (4)  that  forfeiture  by  reason  of  default  in  the 
payment  of  tne  tax  should  not  be  pronounced,  except 
after  the  expiration  of  a '  oertam  delay  -after  it 
becomes  due;  (5)  that  even  after  the  expiration 
of  this  delay,  it  should  be  open  to  the  patentee  te  jutify 
the  reasons  of  his  having  been  prevented  from  pay- 
ing; and  (6)  that  this  foifeituro  should  be  JKO^ 
nounced  by  the  ordinary  tribunals,  and  iiot  by  the 
administration. 
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One  of  the  meat  important  resolutions  passed  was  to 
the  effect  **  that  the  rights  acquired  by  patents  or  the 
xeg^tration  of  designs  and  trade  marks  in  different 
countries,  should  be  independent  of  each  other,  and  in 
no  respect  interdependent,  as  is  now  the  case  in  many 
countnes/' 

It  would  be  almost  impossible  to  exaggerate  the  im- 
portance of  this  point,  especially  seeing  that  the  country 
neretof  ore  regarded  as  possessing  the  most  liberalPatent* 
law,  viz.,  the  United  States  of  America,  seems  now  to  be 
straining  the  interdependent  theory  to  the  very  utmost 
extent,  thereby  seriously  hampering  patentees,  without, 
80  far  as  I  can  see,  any  adequate  gain  to  the  public. 
1  think  it  will  be  found  the  resolutions  above  enume- 
rated are  those  which  deal  most  nearly  with  the  points 
Bnalagous  to  those  to  which  the  Society  of  Arts'  resolu- 
tions already  mentioned  had  reference. 

Before  separating,  the  Congress  appointed  a  per- 
manent committee  to  continue  the  worx  it  commenced. 
This  committee  is  composed  of  sections,  one  for  each 
of  the  countries  represented,  the  French  section  being 
the  executive  committee.  The  English  section  consists 
of  Admiral  Selwyn  (chairman),  Sir  W.  Thomson, 
T.R.S.,  Sir  Henry  Bessemer,  RR.S.,  Mr.  Gorst,  Q.C., 
3f.P.,  Mr.  J.  G.  Alexander,  LL.B.  (hon  sec.),  and  my- 
self. Unfortunately,  the  committee  recently  lost  a  very 
active  member  in  Mr.  Olrick,  C.E.,  who  died  in  August 
last. 

Since  the  Congress,  the  permanent  committee  have 
oocuDied  themselves  in  forwarding  the  carrying  out  by 
'the  ^vemments  of  Europe  of  the  resolutions  of  the 
Congress,  and  with  this  object  the  French  section  of 
the  committee  entered  into  communication  with  their 
own  Gk)vemment.  The  French  Gx>vemment  having 
•expressed  its  willingness  to  take  the  initiative  in  bring- 
ing about  some  measure  of  international  concert,  the 
French  section  prepared,  and  laid  before  it,  a  proposal 
containing  those  resolutions  of  the  Congress  which 
seemed  capable  of  immediate  realisation  for  an 
intemation^  convention  for  the  protection  of  patents, 
trade  marks,  and  designs  ;  and  this  proposal  was  sent 
round  to  the  different  Governments  by  tnat  of  France, 
together  with  an  invitation  to  concur  in  an  international 
•conference  for  the  purpose  of  settling  such  a  convention. 
Several  Governments  nave  expressed  their  willingness 
to  take  part  in  such  a  conference,  and  I  understand  it 
will  shortly  bo  held. 

At  the  same  time,  the  French  section  of  the  com- 
jnittee,  desiring  to  complete  the  work  of  the  Congress 
-with  regard  to  those  questions  which  it  had  been  imablo 
to  enter  into,  prepared  and  sent  round  to  the  different 
national  sections  que»tionttaire9  to  elicit  their  opinions  on 
these  points.  Two  such  queationnaires,  one  on  patents, 
And  the  other  on  designs,  have  been  sent  round,  and 
tmswers  have  been  supplied  by,  at  any  rate,  the  greater 
part  of  the  sections.  W.  Llotd  Wise. 

7,  Whitehall-place,  London,  S.W.i 
October  dOth.  1880. 


The  Bleotrio  Light.— Satisfactory  progress  is  being 
made  in  London  and  Paris  with  tho  Jamin  system  ol  electric  ^ 
lighting.  Mr.  Boll,  the  representative  of  tho  company  here, 
is  employed  in  fittiog  up  an  extensive  plant  at  the  establish- 
ment of  Messrs.  Samuel  Brothers,  to  replace  the  Jablochkoff 
lights  in  use  there  last  jrear.  Tho  machines  will  be  driven 
by  a  12 -horse  power  silent  Otto  gras  engine,  which  will 
actuate  two  seli-exciting  Gramme  machines  working  from 
four  to  sixteen  Jamin  lights  each,  and  which  will  be  empl(yjred 
to  feed  twenty  lamp,  unless  the  power  available  shoula  be 
sufficient  for  the  wnole  thirty-two  lamps.  The  speed  of  the 
Gramme  machines  will  be  1,600  revolutions  per  minute. 
During  some  recent  experiments  in  Paris,  a  pair  of  Gramme 
machines,  exciter  and  distributor  separate,  and  of  the  type 
formerly  known  as  four-light  machines,  were  able  to  main- 
tain, when  driven  at  a  speed  of  2,500  revolutions  per  minute, 
sixteen  Jamin  lights.  The  machines  had  been  slightly 
altered  by  M.  Jamin,  and  can  be  driven  at  3,000  rovolutioiia 
per  minute  without  appreciably  heating  the  coil.  The  Royal 
Panorama  building  now  being  completed  in  Leicester-square 
is  to  be  lighted  with  thirty  Jamin  hghts.— -E;»yi>wd*^r»;iy. 


OEHEBAL    HOTES. 


MEETINGS  EOB  THE  ENSUING  WEEK. 

MoxDAY,   Nov.   22nd... SOCIETY    OF    ABTS,   John -street,   /. 
Adelphi,W.C.,  Sp.m.    (Cantor Lectures.)    Prof.  A. H.   ^ 
Churcti,  "  Some  Points  of  CJontact  between  the  Scientific 
and    ArtiRtic    Aspecta  of    Pottery   and    Porcelain." 
(Lecture  I.) 

Institute  of  Surveyors,  12,  Great  George-street,  8.W., 
8  p.m.  Mr.  Francis  Turner,  "Tho  Law  as  affecting 
Quantity-Surveyors." 

Boyal  Geographical,  University  of  London.  Burlini^ton- 
Mrdens,  W.,  8^  p.m.  lli^ht  Hon.  Sir  H.  Bartle  E. 
Frere,  "  Temperate  South  Africa  considered  as  a  Route 
to  the  Central  Equatorial  Region.*' 

Medical,  11,  Chandos-street,  "W.,  8i  p.m. 

Tuesday,  Nov.  23RD...MedicalandChirurgical,53,  Bemers-street, 
Oxford-street,  W.,  Si  p.m. 

Civil  Engineers,  25,  Great  Geonpe-street,  "Westminsterr. 
8.W.,  8  p.m.     1.  Mr.  J.  P.  Maxwell,  "  New  Zealand 
Government  Railways."    2.  Mr.  J.  R.  Mosse,  "Ceylon 
Government  Railways." 

Anthropological  Institute,  4,  St.  MartinVplace,  W.C, 
8  p.m. 

Boyal  Colonial,  the  Grosvenor  Gallery  Library,  135,  New 
Bond-street,  W.,  8  p.m.  Mr.  T.  B.  H.  Berkeley,  ••  The 
Leeward  Islands." 

Wbdnksdat,  Nov.  24th. .SOCIETY  OP  ABTS,  John-«treet, 
Adelphi,  "W.C,  8  p.m.    Mr.  J.  Comvns  Carr,  •*  The  In-  • 
fluenoe  of  Barry  upon  English  Art." 

Telegraph  Engineers,  25,  Great  George-street,  S.'W.,  Sp.m. 
Mr.  J.  W.  Swan,  "A  System  of  Subdividing  the  Electric 
light." 

Boyal  Society  of  literature,  4,  St.  Martin' s-place,  "W.C, 
8  p.m.  Mr.  F.  O.  Fleay,  "  The  Living  K^  to  English 
Spelling  Reform  now  foimd  in  History  and  Etymology." 

Thubsdat,  Nov.  25th... Boyal,  Burlington-house,  "W.,  Si  p.m. 
Antiquaries,  Burlington-house,  w.,  Si  p.m. 
Philosophical  Club,  Willia's-rooms,  St.  James's,   S.'W., 
6ip.m. 

Friday,  Nov.   28Tn...Q,uekett  Microscopical  Club,    I7mv»:sity 
College,  W.Ct  8  p.m. 
Clinical,  63,  Bemers-street,  "W.,  8^  p.m. 

Satubday,  Nov.  27Tn... Physical,  Science  Schools,  South  Kensing- 
ton, S.W.,  3  p.m.  1.  Dr.  J.  H.  Ohidstone,  "  Refraction 
Equivalent.*^  2.  Lieut.  Is.  Darwin,  "The Rate  of  Loss 
of  light  from  Phovphoresoent  Surfaces."  3.  Mr.  D.  H. 
Coffin,  "  Minor  Applications  of  Electro-Motors." 

Boyal  Botanic,  Inner-circle,  Bogent's-jMirlc,  N."W.,  3|  p.m. 


Flexua's  Diving  Apparatns.— Messrs.  Fleuss  and 
Duff  have  called  attention,  in  a  letter  to  the  editor  of  the 
Timetf  to  the  suooeBsful  use  of  Fleuss's  Patent  Diving 
Apparatus,  in  that  part  of  the  Severn  tunnel  which  is 
mow  inundated :  —  "The  diver  has  succeeded  in  getting 
•down  the  shaft,  some  200  ft.  deep,  and  then  going  a 
tniarter  of  a  mile  up  to  the  head  of  the  tunnel,  in  order  to 
dote  up  the  door  so  that  the  pumps  might  he  enahled  to 
clear  toe  water  out.  After  several  unsuoessful  attempts 
with  the  otdinary  gear,  we  were  applied  to  for  our  apparatus, 
•nd  this  was  tried  on  Thursday,  and  proved  a  complete 
snooess,  the  diver  easily  aooomplishing  what  had  heoome  an 
impossiliility  with  the  ordinary  means  of  diving,  owing  to 
the  great  leogth  of  ahr  tube  necessarily  required." 


PRACTICAL  SXAKIVATIOVB  IN  VOCAL  AVD 
INSTBUMEHTAL  M08IC. 

The  next  examination  at  the  Society's  house 
will  be  held  during  the  week  commenciDg  January 
10th,  1881.  Particulars  will  be  forwarded  on  appli- 
cation to  the  Secretary,  Society  of  Arts,  John- 
street,  Adelphi.  No  names  can  be  receiyed  after 
the  24th  December,  1880. 


JOUSIUL  OT  THE  SOUIETY  07  ABTS,  Norsiom  26,  IBBO. 
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TBI  FHOTOFHOH. 
I  the  umoanceinsDt  im  the  Isat  number  of 
mat,  ProfoMor  Graluin  Bell,  who  h&ppena 
Utr  a  short  time,  in  England,  has  agreed  to 

paper  on  hie  "Photophone"  before  the 
,  on  Wedneftday,  Itt  December,  in  plaoe  of 

H.  Freece,  who  is  unable  to  read  hia  paper 

day.  Mr.  F.  J.  Bramwell,  F.B.S.,  Chair- 
I  the  Connci],  vill  preside.  For  the  oon- 
:•  of  those  members  who  wish  to  be  present, 
mal  rules  for  the  admiaaion  of  members 
or  tiiends  will  be  suspended.  Admissioawill 
tidet  only,  and  no  person,  whether  a  mem- 

not,  can  be  admitted  without  a  ticket.  A 
oit  nnmber  of  tickets  to  fill  the  room  will  be 

io  «pplicants,  in  the  order  in  which  they 
Each  ticket  will  admit  one  person,  and  is 
Table.  Not  more  than  a  single  ticket  can 
ed  to  any  nne  member.  Some  tickets  have 
f  been  issued,  but  it  is  hoped  that  all 
in  who  apply  in  good  time  may  he  acoom- 
id;  they  should,  however,  apply  at  once  to 
letary.  By  order, 

H.  TxcEifAS  Wood,  Stcretury. 

oiioB  or  nrirmnioii. 


roEEiGR  m>  coLOHua  Bnrnoir. 

■eetiag  of  Committee  of  this  Section  was 
1  Thursday,  19th  inst.,  at  4  p.m.  Present : 
Batherford  Alcoek,  E.C.B.  (in  the  chair), 
ndrew  Cassels,  Kr.  Hyde  Clarke,  Hr.  C. 
des,  Mr.  Trelawney  Baunders,  Mr.  J.  A.  Toul, 
b.  H.  ^ueman  Wood,  secretary,  and  Dr. 
Uaan,  secretary  of  the  Section.  The  pro- 
le  of  papers  to  be  read  during  the  present 
I  waa  diaoossed  and  agreed  upon. 

OlMTOE  LUmtn. 
tnt  Ifletunof  the  fint  oonrse  was  deUrered 
ndby,  22ad  ioat,  hy  Prof.  A.  H.  Churdi, 
F.B.8.,  OB  "  Soma  Pointi  of  Contact  between 


the  Scnentifio  and  Artistia  Aapeota  of  Pottery  and 
Porcelain."  The  laatorer  dealt  with  brioks,  tilea, 
terra-ootta,  baialtes,  and  nnglaied  earthenware  in 
generaL  The  lectures  will  be  printed  in  the 
Ji/anuil  daring  the  Christmas  recess. 


BAXET'I  "VIOTORS  07  OLTKFIA" 
With  the  present  number  of  the  Journal  ia 
iasned,  sa  a  supplement,  an  engraving  of  Barry's 
picture  of  the  "  Tiotora  of  Olympia."  Ilie 
engraving  is  intended  to  illustrate  Hr.  Comyns 
Carr*s  paper  on  Barry,  and  is  reproduced  from  the 
woodcut  published  by  the  Art  Union  in  a  series  of 
"Thir^  Pictures  by  Deceased  British  Artists, 
engraved  by  W.  J.  IJnton."  The  block  has  been 
kindly  lent  for  this  purpose  by  the  Council  of  the 
Art  Union.  A  small  number  have  been  printed  on 
better  paper,  and  any  member  who  wishes  for  a 
copy  to  bind  with  the  Journal  can  have  one,  gratis, 
on  application,  or  a  copy  will  he  posted  on  receipt 
of  one  shilling. 


FBAOnCAL  EZAXUIATIOKB  DT  VOCAL  AVD 
nriTSDlEEXTU  KDIIO. 

The  next  examination  at  the  Society's  house 
will  be  held  duringthe  week  commencing  January 
loth,  1881.  Particulars  will  be  forwarded  on  appli- 
cation to  the  Beoretary,  Society  of  Arts,  John- 
street,  Adelphi.  No  names  can  be  received  after 
the  24th  December,  1880. 


PSOCXBDIHOS   07   IHB   SOCIETY. 

SECOID  OKDISAST  KEZTIVO. 

Wednesday,  November  24th,  1860;  SirHKNBT 
Cole,  E.C.B.,  Vice-President  of  the  Society,  in 
the  chair. 

The  following   candidates  were   proposed  for 
election  as  members  of  the  Society ; — 
Brenchley,  Samuel,  Hunt  Bridge-hooae,  llaUock. 
Qasaiot,  Cbarles,  Elm  wood- housa,  Upper  Tooting. 
Oundty,    Joeeph     Poarkea,    the    Cottage,    Bndport, 

DoTHetnliire. 
Jsquea,  Leonard,  J. P.,  Wen tbridge -house,  Pontefraot, 

Yorkshire. 
laatoa,  Frederick,  Brighouse,  Torkahire. 
Nil,  John  H.,  77,  Lombard -street,  E.C. 
Noel,  Hon.  Henry,   17,  We«tboiinie- terrace,  W. 
Northampton,  Marqnis  of,  Castle  Ashby,  Northampton. 
Ormerod,  Thomas,  Woodfield,  Brishoiue,  Yorkshire. 
Robmtson.  Sir  D.  Brooke,  G.B.,  AUiemeom  Club,  8.W. 
RohertBOQ,    3,    Uurray,    Lower    Orove-house,    Boe- 

hamptou. 
SevmouT,    Mai  or -General  W.   H.,  Travellers'   Caub, 

PaU-msU,  8.W. 
Sheppard,  Bsmoel  Oomey,  31,  Oiford-iqaare,  W. 
Simmtnis,  Charlei  J.,  56,  Leverton-itiBet,  Lei^ton- 

towi,N.W. 
Bkaife,  John  Slsde,  32,  Hilner-squate,  N. 
Blade,  Franoia  WilUam,  Eldon-pk.,  BouUi  Norwood,  8.  B. 
Volk,  Magnus,  iO,  Preatoa-road,  BtigUma. 

The  paper  read  wa^- 


so 
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THE  INFLUENCE  OF  BABRY  UPON 
ENGLISH   AET. 

'  BfJ,  Comyni  Carr. 

Bi  tiie  Bimimer  of  the  year  1788,  a  young  Irish 
artist  arrived  in  London,  bearing  a  letter  of  intro- 
duction to  James  Barry.  At  that  time  Barry  had 
accomplished  the  great  work  of  his  life.  The 
pictures  which  hang  round  the  walls  of  this  room, 
and  which  are  justly  reckoned  as  the  highest  effort 
of  his  genius,  had  been  completed  in  1783.  In  the 
previous  ^ear  he  had  been  appointed  lurof essor  of 
painting  in  the  Boyal  Academy,  and  his  exercise 
of  the  functions  of  this  office  had  not  yet  led  to 
the  series  of  imhappy  and  unfortunate  disputes 
which  terminated  at  last  in  his  expulsion.  Barnr 
may,  therefore,  be  said  to  have  bsen  in  the  full 
enjoyment  of  his  fame.  The  youth  who  came 
to  seek  his  friendship  was,  on  the  contrary,  only 
just  entering  upon  his  career.  Martin  Archer 
ohee  was  destined  to  rise  to  the  highest  dignity  in 
his  profession.  Forty  years  later  he  became  presi- 
dent of  the  Boyal  Academy;  and  the  courtly 
manner  in  which  he  discharged  the  duties  of  his 
position  tend,  perhaps,  as  much  as  his  purely 
artistic  gifts,  to  the  permanence  of  his  fame.  We 
may  assimie  that  he  already  possessed  some  of 
those  essential  qualifications  for  success  which 
Barry  had  always  lacked.  Indeed,  his  biographer 
assures  us  that  even  at  this  early  age  the  young 
man's  manners  were  regulated  by  **  the  highest 
standard  of  social  propriety  which  the  circles  of 
Dublin  afforded,'*  and  that  such  was  his  punctilious 
exactness  in  matters  pertaining  to  the  toilette,  that, 
in  common  with  most  of  the  men  of  fashion  of  his 
time,  he  passed  an  hour  every  day  under  the  care  of 
his  hairdresser.  It  is  impossible  to  conceive  of  a  more 
striking  contrast  than  is  presented  bet^en  this  ele- 
gant youth  and  the  morose  and  solitary  artist ;  and  it 
is  easy  to  imagine  the  shock  which  such  a  polished 
young  gentleman  must  have  experienced  on  his 
first  introduction  to  Barry  in  his  poor  and  lonely 
lodging.  Writing  home  to  his  brother  immediately 
after^his  visit,  Shee  preserves  for  us  this  lively  picture 
of  the  artist  and  his  surroundings.  **  Conceive," 
he  says,  **  a  little  ordinary  man,  not  in  the  most 
graceful  dishabille,  a  dirty  shirt  without  any 
cravat,  his  neck  open,  and  a  tolerable  length  of 
beard,  his  stockiugs,  not  of  the  purest  white  in  the 
world,  hanging  about  his  heels,  sitting  at  a  small 
table  in  the  midst  of  this  artificial  confusion,  etching 
a  plate  from  one  of  his  own  designs."  And  of  the 
apartment  itself  he  continues  in  the  same  strain. 
**  The  floor,"  he  tells  us,  **  seemed  never  to  have 
experienced  the  luxury  of  an  application  of  soap 
and  water.  The  centre  of  it  was  covered  by  a 
carpet,  the  colour  of  which  might  once  have  been 
discoverable,  but,  from  its  intimate  connection  with 
dust  and  dirty  feet,  had  long  since  ceased  to  be 
distinguishable  from  the  more  exposed  part  of  the 
flooring."  "  The  walls,"  he  adds,  **  were  perfectly 
concealed  by  an  innmnerable  quantity  of  little 
statues,  busts,  and  old  pictures,  besides  casts  of 
lep,  arms,  skulls,  bones,  hands,  feet,  sketches, 
pnnts,  drawings,  palettes,  pencils,  colours,  can- 
vases, frames,  andeveryother  implement  calculated 
for  the  use  of  art,  disposed  in  all  the  confusion  and 
disorder  of  the  most  negligent  carelessness." 

There  is  something  eminently  suggestive  in  the 
meeting  of  these  two  men:  tibe  one  young  and 


confident,  gifted  with  the  social  qualities  that 
ensured  ike  sympathy  of  the  world,  and  attached 
to  a  branch  of  art  which  at  that  time  offered  the 
only  safe  road  to  wealth. and  fame ;  the  other,  not 
yet  old  in  years,  it  is  true,  but  already  arrived  at 
the  limit  of  his  hope  and  ambiti<»i,  cursed  with  a 
nature  that  had  left  nim  almost  without  intends  and 
wholly  without  patrons,  disappointed  in  the  pursuit 
of  a  tind  of  art  that  was  strange  to  the  temper  of 
his  time,  yet  still  resolute  in  the  labo«ir  he  had 
imdertaken,  and  steadfast  to  the  last  in  the  laitb 
with  which  he  had  entered  upon  his  career* 
Twenty  years  had  passed  since  Barry  himself 
had  come ,  like  Shee,  to  try  hiq  fortunes  in  London^ 
and  now,  although  he  had  still  many  years  to  Hve» 
his  c€U'eer  was  practically  ended.  !hi  spite  of  the* 
bright  hopes  of  the  lad  himself,  and  of  the  friends 
who  had  recognised  and  encouraged  his  earlier 
efforts,  that  career  had  been  a  failure.  I  have  said 
he  was  just  then  in  the  full  enjoyment  of  his  fame, 
but,  in  truth,  he  never  really  won  the  sympathy  of 
his  generation,  and  his  fame  brought  with  it  but 
small  earthly  reward.  In  this  very  year  he  wts 
pleading  with  the  Duke  of  Bichmond  for  a  place 
m  the  Ordnance  Department,  in  order  that  he* 
might  find  ease  and  time  to  produce  something 
worthy  of  the  eighteenth  century.  He  was 
strait^ed  in  circumstances,  and  embittered  by  the 
sense  of  his  isolation,  and  the  imperfect  recog- 
nition of  his  fellows.  But  this  was  not  all.  If 
Barry  had  only  missed  the  appreciation  of  his  time, 
it  would  be  indeed  a  pleasant  tapk  for  us  of  a  later 
day  to  review  the  hardships  of  his  life,  tomarktbe 
noble  aim  which  he  ever  kept  before  him«  to  recall 
his  extraordinary  resolution  and  self-denial,  and 
to  welcome  as  our  inheritance  the  great  results  he 
achieved.  Unhappily,  however,  Barry *a  failure 
was  within  as  well  as  without.  The  embittered 
circumstances  of  his  life  have  for  us  an  extra  note 
of  pain,  for  the  reason  that  we  cannot  rate  at  the 
value  he  set  upon  them  the  works  that  he  spent 
his  strength  in  producing.  Wo  cannot  but  per- 
ceive, looking  back  after  this  lapse  of  time,  that 
between  the  grandeur  of  his  conceptions,  and  the 
shapes  in  which  they  were  expressed,  there  is  a 
gap  such  as  he  did  not  dream  of.  I  do  not  mean 
to  deny  the  admirable  qualities  of  Barry's  work,  I 
am  well  aware  of  the  difficulties  under  which  he 
laboured,  and  I  am  anxious  to  recognipc,  at  its  full 
value,  the  extraordinary  courage  with  which  he 
imagined  and  carried  to  completion  the  most  ex- 
tended experiment  in  decorative  design  which  has 
yet  been  produced  in  this  country.  That,  without 
any  national  tradition  to  guide  him,  and  without 
the  encouragement  of  contemporary  examples,  he 
should  have  executed  the  vast  canvases  that  surround 
us  to-night,  proves,  I  think,  that  Barry  possessed 
real  power  as  well  as  a  noble  ambition.  And  yet^ 
when  all  has  been  said  that  justice  demands,  thero* 
must  still  remain,  I  think,  a  painful  conviction 
of  Barry's  failure.  We  may  admit  that  he  war 
not  rightly  understood  by  his  age,  but  we  must 
also  acknowledge  that  he  did  not  truly  under^ 
stand  the  kind  of  beauty  in  art  which  he  desired  to* 
express.  Of  the  dead,  we  are  told,  we  should  say 
nothing  which  is  not  good.  It  is  a  poor  saying,  for 
the  dead  of  all  men  most  sternly  reject  insincerity 
of  praise,  and  it  is  no  injustice  to  Barry's  memory, 
to  distinguish  truly  the  inherent  limitation  of  lot 
powers.    Bather  it  may  be  said,  that  the  sense  cl 


ifaool,  we  shall  see  tliat,  although  his  want 
M  "WBB  partly  doe  to  the  temper  of  the 
d  the  quality  of  his  genius,  yet  that  it 
%  deeper  and  truer  sense,  to  be  ascribed  to 
per  of  his  time,  and  to  the  general  con- 
under  which  painting  had  been  practised  i 
[>e.  Other  men  might  have  won  greater 
I  and  a  larger  share  of  popular  homage. 
ly  whatever  his  ditiposition,  could  have 
lit  that  time,  for  absolute  success  in  the 
I  art  which  Barry  sought  to  inhabit ;  and 
'ore  becomes  a  question  of  peculiar  interest 
der  what  there  was  in  the  spirit  of  the  ago, 
he  general  condition  of  the  art,  to  shut  out ' 
ibers  of  our  English  school  from  the  highest  \ 
LB  of  imaginative  design, 
he  cause's  of  that  strange  isolation  in  which 
id  his  life,  we  must  indeed  look  to  the  facts 
character.  Sarry,  even  in  his  boyhood, 
an  inclination  to  separate  himself  from  his 
Bom  at  Cork,  in  the  year  1741,  he  was 
;  destined  for  his  father's  business  of  a 
g  trader ;  but  he  quickly  discovered  a  talent 
ign,  and  while  he  was  still  at  school,  he 
I  upon  an  independent  course  of  study,  and 
Dix«>d  in  the  ordinary  boyish  games  or  amuse- 

\\liile  others  were  at  pla^,  he  would  steal 
is  room  and  set  to  work  with  his  pencil,  or 
imself  in  the  reading  of  some  book  that  he 
rrrowed  or  bought.  He  used  to  alarm  his 
'  by  sitting  up  all  night  at  his  work,  and 
:hey  strove  to  force  him  to  rest,  he  would 
is  door,  and  allow  no  one  to  enter  his 
not    even    for    the   purpose    of    making 

bed.  When  he  was  scarcely  twenty, 
^n  a  picture  of  St.  Patrick  landing 
coast  of  Cashel,  and  with  this  first  trial  of 
"ength  he  journeyed  to  Dublin,  where  he 
.  just  in  time  to  have  the  work  displayed  in 
hibition  of  the  Society.  Here  it  attracted 
ice  of  Mr.  Burke,  and  thus  there  began, 
n  the  statesman  and  the  painter,  a  friend- 
at  cmdnred  for  manv  vnam.  And  the  re^^nrdu 


and  yoor  credit  as  much  as  any  man."  To  pre- 
serve during  all  the  years  of  their  interoourse 
this  kindliness  of  feeling,  must  often  have  been  to 
Burke  a  matter  of  difficulty  and  trial.  Not  that 
Barry  was  at  any  time  indifferent  to  the  value  of 
the  friendship  that  subsisted  between  them,  or 
disposed  to  imderrate  the  great  benefits  which 
it  nad  conferred  upon  him.  But  he  cculd  not, 
at  all  times,  govern  his  tomi)er;  he  was  apt 
to  let  slight  and  trivial  disagreements  obscure 
the  memory  of  a  noble  friendship,  so  that 
there  came  at  last  a  time  when  Burke,  instead  of 
beginning  his  letters  with  the  familiar  words,  *'  My 
dear  Barry,"  came  at  last  to  adopt  the  chilling  form 
of  •*  presenting  his  compliments"  to  the  solitary 
artist.  But  in  these  earlier  days  Burke  shows  no 
sign  of  sensitiveness  in  his  own  person;  all  his 
anxiety  is  for  Barry's  future,  and  for  the  evil  that 
he  will  bring  upon  himself,  unless  he  can  lenm  to 
boar  with  his  fellow-men,  and  to  keep  his  mind  in 
tranquility  for  his  work.  Barry  had  already  made 
himself  unpopular  with  the  artists  in  Home,  by 
seeking,  with  too  much  candour,  to  expose  the 
tricks  and  frauds  of  the  dealers  in  antiquity  that 
haunted  the  city.  Beynolds,  who  took  a  genuine 
interest  in  the  young  Irishman's  career,  is  called 
in  to  give  advice.  Burke  adds  some  of  his  own 
to  the  same  effect.  The  wrathful  and  irascible 
student  is  warned  by  both  against  being  led 
away  from  his  own  concerns  by  the  malice 
and  envy  of  others.  He  is  advised  to  let 
these  pretty  tricksters  go  their  own  way  in- 
stead of  quaiTelling  with  them.  **  There  is," 
says  Burke,  "no  living  in  the  world  upon  any 
other  terms."  These  small  incidents  in  Barry's 
sojourn  at  Bome  would  be  scarcely  worth  quoting, 
save  for  the  indication  they  afford  us  of  the  morbid 
element  in  his  character.  In  a  letter  written 
during  the  latter  part  of  his  stay  abroad,  we  get 
the  first  hint  of  that  deep  strain  of  melancholy  and 
mistrust,  which  was  so  strangely  combined  with  his 
arrogance  andirritability.  Speaking  of  his  approach- 

\i\tr  rptnm.  Yia  vrrifpn  in  n.  flpiannndincr  faflhion  of  the 
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entliiisiasm.  His  whole  life  proved  that  Barry 
was  ready  and  willing  to  make  any  saorifioe  for 
his  art ;  and  there  is  in  all  the  history  of  art  no 
more  notable  instance  of  absolute  devotion  to  an 
ideal,  a  devotion  which,  in  regard  to  material 
concerns,  made  no  claim  upon  the  indulgence  or 
forbearance  of  others.  Those  who  came  in  con- 
tact with  Barry,  had  assuredly  much  to  bear 
from  his  perverse  and  ungovernable  disposition ; 
but  it  is  at  least  a  noble  trait  in  his  character, 
that  he  duly  counted  the  cost  of  each  adventure 
he  was  to  make,  that  he  did  not  seek  to  shift 
his  burdens  on  to  other  shoulders,  and  that  the 
full  extent  of  his  failure  fell  chiefly  in  hardships 
inflicted  upon  himself.  At  the  time  that  he  under- 
took the  decoration  of  this  great  room  he  had,  so 
his  biographer  tells  us,  but  sixteen  shillings  in  his 
pocket;  and  during  the  execution  of  these  vast 
canvases,  he  was  constantly  compelled,  after  his 
day*s  work  was  done,  to  employ  himself  in  the 
evenings  on  drawings  and  etchings  for  the 
publishers.  Barry's  arrangement  with  the  Society, 
as  you  are  doubtless  aware,  through  the  interest- 
ing account  of  these  transactions  lately  issued  by 
your  Secretary,  was  that  he  should  paint  these 
pictures  at  his  own  risk,  the  Society  only  under- 
taking to  provide  the  materials,  and  to  hand  over 
to  him  the  receipts  arising  from  their  public 
exhibition.  Barry  never  flinched  from  the  labour ; 
but  he  must,  at  times,  have  looked  forward  with 
something  like  dismay  to  his  means  of  livelihood 
during  the  progress  of  the  work.  In  such  a  mood 
it  must  have  been  that  he  penned  a  letter  to  Sir 
George  Saville,  one  of  the  vice-presidents  of  the 
Society,  asking  that  gentleman  to  head  a  sub- 
scription in  order  to  give  the  painter  command 
of  a  hundred  pounds  a  year.  There  is  no  record 
of  any  practical  issue  to  his  appeal,  but  to  me,  I 
confess,  there  is  a  simple  dignity  in  this  letter, 
which  aptly  accords  with  the  proved  integrity  of 
the  man.  "My  request  and  wish,'' he  says,  ''is 
that  you,  sir,  would  subscribe  £20  or  £10  your- 
self, and  prevail  with  such  of  the  Society  as  you 
think  proper  to  subscribe  also,  to  make  in  the 
whole  the  annual  sum  of  £100,  to  be  given  me 
monthly  or  quarterly,  as  tbe  work  goes  on.  I 
shall,  by  that  means,  be  enabled  to  give  myself  up 
entirely  to  it  imtil  it  be  finished,  which,  with  Gk>d's 
blessing,  will  be  in  about  two  years ;  and  then  the 
sum  of  £200,  which  I  shall  have  received,  shall  be 
paid  back  to  you  and  to  those  other  public-spirited 
gentleman  who  lent  it  to  me.  If  the  exhibition 
produces  nothing,  or  that  the  Society  should 
neglect  to  make  one,  you  will  then  lose  your 
money ;  but  a  public  work  will  be  completed,  and 
I  shaU  be  happy ;  as  the  opportunity  of  throwing 
myself  out  in  such  a  work  voll  be,  to  me,  a  reward 
fully  sufEcient." 

This  frank  appeal  seems  to  me  wholly  worthy  of 
the  man,  and  of  the  generous  spirit  in  which  he 
had  undertaken  this  great  work  for  the  Society. 
That  he  was  partly  impelled  by  personal  ambition 
is,  no  doubt,  true  enough.  What  artist  is  there 
who  does  not  feel  and  acknowledge  the  desire  of 
fame  P  But  he  was  quite  as  powerfully  urged  to 
the  undertaking  by  a  truly  noble  desire  to 
establish  in  the  English  school  a  tradition  of 
monumental  desi^.  He  had  been  disgusted  and 
enraged  by  the  failare  in  the  previous  year  of  tbe 
scheme  for  the  decoration  of  St.  Paul's ;  and  when 


Beynolds  and  the  other  members  of  the  Academy 
declined  the  invitation  of  the  Society  to  decorate 
this  room,  he  came  forward  with  alacrity  and  took 
the  labour  altogether  upon  himself.  It  would  be 
easy  to  multiply  instances  bearing  witness  to 
the  finer  side  of  Barry's  character;  but, 
alas !  it  was  not  always  easy  for  those  who 
were  his  contemporaries  to  do  justice  to  the 
ffrandeur  of  his  ideas.  His  most  generous  schemes, 
devised  for  the  advancement  of  English  art,  were  so 
complicated  by  the  violence  of  his  temper,  and  by 
an  ungenerous  mistrust  and  suspicion  of  his  fellows, 
that  we  are  not  to  be  surprised  if  he  sometimes, 
during  his  career,  received  less  than  his  due  share 
of  praise.  His  quarrel  with  the  Academy  brings 
prominently  before  us  both  the  best  and  worst 
sides  of  the  man's  nature.  The  employment  of 
the  professorial  chair  for  personal  attacks  upon 
his  brother  Academicians  must  have  been  intoler- 
able to  them,  and  I  can  understand  that  they 
should  justly  decide  to  deprive  him  of  his  office; 
but  I  do  not  understand,  nor  do  I  think  any  just 
mind  can  now  defend,  the  course  which  they  took 
in  expelling  him  from  the  society.  I  cannot 
forget,  for  my  own  part,  that  Barry  was  not 
merely  an  intemperate  lecturer,  but  that  he 
was,  at  the  same  time,  an  enlightened  and 
persistent  advocate  of  reform.  He  incurred 
the  displeasure  of  the  Boyal  Academy,  not 
only  for  his  personal  arrogance,  but  because 
he  urged  upon  that  body  such  a  large  and  liberal 
conception  of  their  duty  towards  the  public,  as  did 
then,  and  has  ever  since,  met  with  stubborn  and 
dogged  resistance  from  the  majority  of  its  members. 
The  present  is  not  the  fit  time  to  enter  upon  a 
question  of  this  magnitude,  but  so  much,  at  least, 
may  be  said,  that  if  the  Boyal  Academy  had 
followed  the  lines  of  policy  which  Barry  laid  down, 
it  would  now  be  occupying  a  very  diiferent  and 
a  more  dignified  place  in  the  esteem  of  the  nation, 
and  of  the  general  body  of  artists.  We  cannot  con- 
ceive of  such  an  institution  as  Barry  contemplated 
ever  claiming,  as  the  Academy  once  claimed,  to  be 
a  private  society  independent  of  national  control. 
When  we  turn  from  Barry's  character  to  Barry's 
art,  we  get  upon  less  disputable  ground.  I  shall 
not  attempt  to-night,  with  any  fullness  of  detail, 
either  to  expound  the  merits  or  to  mark  the 
defects  of  Barry's  painting.  His  most  important 
work  hangs  before  your  eyes,  and  I  scarcely 
think  it  likely  that  there  is  in  our  time  room 
for  much  dispute  as  to  the  intrinsic  value  of  the 
result.  Whatever  praise  may  now  be  accorded 
to  his  talent,  would  go  but  a  little  way  towards 
satisfying  the  claims  that  were  at  one  time  put 
forw^d  on  his  behalf.  His  indulgent  biographer 
contrasts  his  genius  with  that  of  Baphael,  not 
altogether  to  Baphael's  advantage:  and  Barry 
himself,  I  think,  believed  that  he  had  established 
a  style  combining  the  noblest  qualities  of  tbe 
antique  with  the  chosen  excellence  of  the  greatest 
of  the  Italians.  Looking  back  with  that  cruel 
clearness  of  vision  which  comes  with  lapse  of  time, 
we  can  perceivo  the  absolute  insecurity  of  these 
pretensions.  We  are  able  to  recognise  that  such  art 
as  this,  could  not,  in  its  nature,  be  a  full  or  satisfy- 
ing expression  of  the  mind  of  its  epoch.  The 
fauure,  as  we  have  already  observed,  was  in  this 
sense  not  Barry's  alone ;  as  he  was  among  the 
first,   80  also  he  was  in  the  same  respect  the 


tarn  Tne  moTement,  loe  poanon, 
iaty  of  btunui  life.  Hen  wbo  iwore 
M  to  mich  a  straitened  ideal  were  C 
tmn  againat  their  will,  to  falter  in 
iwoHoa  to  nature,  and  to  rigidlf  exclude 
•ir  aympathiea  the  feelings  and  sentimenta 
age.  Even  a  genius  so  tnie  and  so  refined 
llMHi's  could  not  whollj  escape  from  the 
this  faabion.  He  was  so  far  restrained  by 
ailinK  spirit,  that  be  could  only  reconstract 
nc  ideal  within  the  limits  of  a  domestic 
e.     So  oft«n  as  he  Tentured  into  a  wide 

0  often  do  his  woriu  bear  the  impress  of 
;  learning  rather  than  of  indiridnal  power. 
d  not  express,  through  olatdc  forms,  the 
t  of  the   modem  spirit ;    be  had  not  the 

1  whicb  conld  forge  the  link  to  bind  the 
1  the  neir,  and  it  we  compare  hia  transcript 
k  art  with  that  which  had  been  made  by 
tiers  of  the  Kenaissanoe,  we  shall  have  to 
that,  although  it  bears  externally  the  marks 
ster  fidelity  to  the  past,  it  has  not  an  equal 
hy  to  attach  itself  to  the  realities  of  a 

^  can  iccognise  this  limitation  in  the  noblest 
re  of  the  time,  how  much  more  strongly 
.  imprces  itself  upon  the  products  of  an  art 
reaources  impeiatiTely  demand  Tividneis  of 
iaa,  and  whose  eSeots  are  therefore  forced 
oser  comparison  with  the  facta  of  nature. 
ig,  of  all  the  many  forms  of  artistic  expres- 
»a  the  least  afford  to  accept  a  convention 
■Feka  to  exclude  from  its  views  the  eni 
saion  of  actual  life ;  and,  in  yielding  to  i 
lence,  it  most  inevitably  take  refuge  in  .  . . 
<m  grandeur  of  Barry's  colossal  style,  or 
to  the  pretty  insipidities  of  a  Cipriani  or  a 
wn.  But  this  devotion  to  a  false  and 
L  idea  of  antique  grace  was  not  merely 
of  weakness  in  itwlf ;  it  served  no  less  to 
t  the  painters  of  the  righteenth  century  of 
1  benefit  they  might  have  derived  from  the 
ig  and  example  <rf  the  great  masters  of  the 


oets  oi  invesagaaon  omua  not  ne  ezpecneu  m  reaon. 
the  real  spirit  of  Italian  art.  It  was  oondootad  by 
men  who  were  intellectually  alreadf  pledged  to 
an  impoverished  ideal,  which  a  pedantic  criticism 
bad  chosen  to  graft  upon  antiquity,  and  who, 
therefore,  discovered  that  Baphsel  and  Michael 
Angelo  had  little  to  teach,  miicb  could  not  he 
better  acquired  from  the  surviving  records  of  the 
art  of  Greece  and  Borne.  There  was,  indeed,  one 
man  in  England,  who  possessed  a  keener  insight 
into  the  great  imaginative  design  of  Florence, 
and  better  understood  the  uses  of  its  ex- 
ample. The  genius  of  Blake  shot  a  momentary 
radiance  across  the  dull  sky,  which  others 
could  not  penetrate  at  all,  and  then  sank  down- 
ward, with  no  sure  footing  to  tread  the  earth.  He 
had  the  vision  which  showed himhow  great  athing 
painting  bad  been  when  it  stood  as  the  mirror  of 
inen's  highest  imaginings,  and  ho  was  quick  to 
perceive  the  extent  of  the  change  that  was  needed 
before  English  painting  could  hope  to  undertake 
this  difficult  duty.  But  he  must  be  judged  as  a 
seer  rather  than  as  an  artist,  for  he  had  no  strength 
sufficient  to  effect  the  revolution  he  so  ardently 
desired,  and  while  be  failed  through  lack  of 
practical  power,  others  who  were,  like  Barry,  more 
Lerfeetly  equipped,  failed  no  less  from  the  lack  of 
that  intensity  of  imagination  which  in  Blake  was 
developed  to  the  point  of  disease. 

The  defects  that  might  be  anticipated  from  this 
superstitious  devotion  toclassic  style,  with  its  con- 
sequent misapprehension  of  the  greatness  of  Italian 
design,  are  eadly  traceable  in  the  works  of  Barry. 
We  are  struck  at  once,  in  looking  at  his  pictures, 
with  the  want  of  individuality,  not  merely  in  tba 
features  bnt  in  Uie  forms,  with  the  lack  of  passion 
and  character  in  the  faces,  with  the  absence  of  ex- 
pressive energy  in  the  movement  of  the  limbs.  Th« 
action  is  either  tame  or  exaggerated ;  the  figures, 
even  where  the  scale  is  colossal,  are  wanting  in 
grandeur  and  dignity,  and,  at  first  sight,  these 
things  are  more  surprising,  seeing  that  there 
existed  at  this  time  another  kind  of  art  which 
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Bairy  attempted,  he  too  would  have  failed  in  a 
greater  or  less  degree,  and  it  remains  for  xu  to 
oonsider,  as  one  of  the  most  interesting  problems 
connected  with  art  history,  in  what  manner  the 
gradual  progress  of  painting  in  England  and  in 
Sorope  aad  led  to  the  decay  of  imiynative  design, 
and  to  the  assured  supremacy  of  the  departments 
<^  portrait,  landscape,  and  the  realistio  iUustration 
of  contemporarymanners.  Lookinfffirstto England, 
we  may  see  that  the  force  of  Sie  Beformation, 
whatever  may  have  been  the  gains  in  a  spiritual 
sense,  had  unquestionably  the  effect  of  suddenly 
snapping  the  artistic  tradition.      It  is  not  to  be 
said  that,  even  under  more  fortunate  conditions, 
our  early  English  painters  could  ever,  by  their 
independent  effort,  have  enlarged  the  capabilities 
of  their  art  as  to  render  it  fit  to  compete  with  that 
of  other  nations,  but  it  is  nevertheless  true  that, 
up  to  the  time  of  the  Beformation,  English  painting 
had  a  real  existence ;  and  if  we  go  back  to  a  stiU 
earlier  date,  we  shall  discover  a  period  when  the 
illuminated  works  of  English  MSS.  were  the  most 
perfect  in  Europe.  If,  then,  the  Beformation,  with 
the  Puritan  movement  by  which  itwas  followed,  had 
not  entirely  depressed  the  artistic  spirit,  the  suc- 
cessive revolutions  of  style,  which  were  deferred  till 
the  next  century,  might  have  more  rapidly  com- 
}>l6ted  themselves,  and  the  English  sdiool,  as  we 
now  know  it,  would  have  had  an  earlier  birth.  But, 
when  the  Beformation  came,  the  imaginative  im- 
pulse was  turned  into  a  different  channd.     The 
force  of  the  Protestant  feeling  expended  itself  in 
denunciation  of  the  ornate  luxury  by  which  the 
earlier  ritual  had  been  surrounded,  and,  in  the 
condexxination  of  Bomish  doctrine  and  practice,  it 
was  inevitable  that  all  the  outward  graces  of  life, 
and  the  arts  by  which  they  were  sustained,  should 
be  temporarily  discouraged.  Imagination,  escaping 
from  the  control  of  the  Churdi,  and  seeking  for 
itself  a  freer  realm,became,  by  a  strange  irony  of  fate, 
one  of  the  strongest  elements  of  opposition  to  the 
art  which,  of  all  others,  most  imperativelv  needs 
imagination ;  and  the  artist,  thus  deprived  of  the 
sympathies  of  those  who  led  the  new  movement  of 
ideas,  made  scarce  any  effort  to  keep  pace  with 
the  intellectual  development  of  the  time.    All  the 
atrength  of  our  Benaissance  found  expression  in 
our  literature,  and  we  are  left   to  guess  who, 
among  the  earlier  poets  of  our  sdiool,  might,  imder 
different  conditions  of  national  life,  have  become 
great  imaginative  painters.    I  know  not  if  it  is 
•only  a  fancy,  but  I  have  sometimes  thought  that 
in  the  author  of  the  **  Fairy  Queen"  there  dwelt 
i^e  soul  of  a  painter;  and  in  the  precise  and 
ordered  pattern  of  his  verse,  so  richly  and  so 
lovingly  adorned  with  the  description  of  all  that 
might  give  delight  to  the  eye,  we  have  enshrined 
a  series  of  visions  that  might,  under  other  con- 
ditions, have  found  their  way  on  to  fresco  or 
<»nvas.    But  it  is  only  in  the  earlier  stages  of  our 
literature  that  we  are  permitted  to  indulge  such 
fancies,  for  soon  the  poet  became  also  the  dramatist ; 
and  the  drama,  while  it  is  the  highest  expression 
of  the  literary  spirit,  serves  aJso  most  clearly  to 
assort  the  distinctions  between  the  modes  of  litera- 
ture and  art. 

Seeing,  then,  how  completely  literature  had  ab- 
sorbed the  national  energies,  it  is  not  surprising 
to  find  that  the  after  growth  of  art  in  Eng- 
land is  due  to  a  foreign  source.     In  the  minds 


and  in  the  homes  of  the  cultivated  classes,  the 
for  art  survived,  and  we  had  great  coUectoza  snl 
connoisseurs  before  we  could  boast  of  great  arfcisIlL 
Even  before  the  Beformation  had  Imt  its  miak 
upon  the  English  spirit,  Holbein  had  found  • 
home  at  the  English  Ck>urt,  and  when  the  wmk 
of  the  Beformation  was  complete,  or  nearly  ooa- 
plete,  Bubens,  and  his  great  pupil,  Yandyck,  wsn 
invited  to  our  shores.  At  first  sight,  indeed,  it 
may  seem  strange  that  the  residence  among  us  d 
these  great  masters  of  the  craft  did  not  AvIaSl,  it 
once,  to  establish  the  tradition  of  imaginathiB 
design,  but  the  solution  of  this  riddle  is  to  Im 
sought  as  well  in  the  nature  of  the  art  of  wfaish 
these  men  were  the  x^rofcssors,  as  in  that  deter- 
mined impulse  towards  literature  of  which  m 
have  alreeuly  taken  account. 

When  Yandyck  entered  upon  his  career,  paint- 
ing, it  must  be  remembered,  was  no  longer  fit  to 
undertake  the  expression  of  the  higher  probleiM 
of  the  spirit.  In  the  hands  of  Bubens  himself,  nt 
had  already  reached  and  surpassed  the  utmost  liniili 
of  artistic  license.  The  force,  no  less  than  the  faihnib 
of  his  invention  put  an  end  for  a  while  to  all 
further  study  of  imaginative  design,  and  At 
fallacious  splendour  of  his  most  ambitious  achisfil- 
ment  was  more  than  enough  to  drive  other  artiiCi 
of  less  gift,  or  of  greater  refinement^  into  s 
narrower  realm.  To  realise  the  decadence  in  tit 
spiritual  elements  of  painting  that  had  bi6a 
effected  by  the  time  Bubeus's  career  was  con^ 
plete,  it  is  only  necessary  to  refer  to  his  cm 
copy  of  Maute^a,  in  the  National  Gallery,  and 
to  compare  it  with  the  original  cartoon  at  Hampton 
Court.  As  we  stand  before  the  brilliant  essay  of 
this  matchless  master  of  the  brush,  we  have  to 
confess  to  ourselves  that  one  great  epoch  in  ideil 
art  was  closed  when  gods  and  goddesses  descended 
to  take  upon  themselves  the  ample  fiesh  of  Fleousli 
men  and  women.  Bubens  himself  was  passionatd] 
attracted  by  the  noble  inventions  of  the  greai 
masters  of  Italy,  and,  with  his  unapproachabli 
talent,  he,  if  any  man,  could  have  revived  and  sofr 
tained  the  traoition  they  had  established.  Hi 
had  lovingly  copied  their  paintings,  and  studist 
their  drawings ;  he  had  passed  from  Yenioe  ti 
Florence,  reaping,  as  he  went,  all  the  harvest  ths 
was  still  left  upon  the  field ;  and  yet,  as  often  a 
he  tries  to  emiuate  these  earlier  triumphs,  so  ofta 
does  he  assert,  with  all  the  frankness  of  his  geniui 
that  their  empire  had  ended,  and  that  tft  ha 
entered  upon  a  new  career. 

It  is  no  part  of  our  task  to-night  to  follow  tli 
growth,  or  to  note  the  decay,  of  the  imaginativ 
schools  of  Italy ;  and  we  have  no  right  to  lingc 
over  those  noble  aims  in  painting  which  Giotto  m 
furnished,  and  to  the  fulfilment  of  which  tb 
mighty  genius  of  Michael  Angelowas  finally  sun 
moned.  All  that  we  have  to  observe  is,  thi 
painting  in  the  hands  of  such  a  race  of  gifte 
artists  as  the  world  never  before  had  seen,  asai 
perhaps,  never  shall  see  again,  was  at  last  so  raise 
in  dignity  and  power,  that  the  world  itself  ao 
all  the  fortunes  of  humanity  became  reflected  i 
the  shapes  of  its  creation.  Starting  with  tl 
duly  of  illustrating  the  legends  of  the  Christis 
faith,  these  men  of,  Florence  had  so  deep! 
penetrated  the  secrets  of  nature  as  to  be  led  i 
last  to  recognise,  with  the  delight  of  new  di 
covery,  the  diarm  and  power  of  tiie  antique ;  ai 
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▼Miigng  with  the  modelB  of  the  antique 
theam,  and  with  the  strength  of  thdr  own 
to  a»Te  them  from  the  peduitriee  of  mere 
I,  they  were  able  to  create  a  style  for 
ee»  lai^  enough  to  express  all  the  aspira- 
te fears,  and  the  iekte  of  humanity,  and, 
Bongh  to  keep  its  hold  to  the  end  upon  the 
od  simplicity  of  nature.  But,  with  the 
i  Michael  Angelo,  the  bright  day  of  Floren- 
paand  swiftly  away  into  darkness,  and  we 
look  elsewhere  for  the  growth  of  those 
r  that  still  kept  their  vitality  when  they 
Dsported  into  the  practice  of  the  schools 
lem  Europe. 

t,  for  a  while,  and  in  her  earlier  days, 
med,  with  Florence,  the  study  of  spiritual 
id,  so  long  as  tlie  name  of  Mantegna  re- 
IS  a  power  at  Venice,  the  products  of  the 
spt  about  them  something  of  their  primitive 
We  may  recognise  the  influence  of 
la's  genius  while  Titian  was  still  in  his 
id  early  manhood,  but  Titian,  with  a  career 
ended  to  the  verge  of  a  century,  lived  to 
and  partly  to  e&ct,  the  first  changes  in  a 
nk  that  was  destined  to  colour  the  art- work 
oceding  generations.  Of  a  genius  too  great 
ere  to  labour  in  the  service  of  an  expiring 
),  and  too  youthful  in  spirit,  even  to  the 
his  long  life,  not  to  feel  and  to  accept 
influences  that  were  asserting  themselves, 
n  his  own  painting,  already  presents  to  us 
those  elements  that  have  been  found  so 
in  the  work  of  later  schools.  It  was  he  (as  his 
lographers  have  reminded  us)  in  the  cata- 
l  whose  works  there  is  to  be  found  the  first 
L  of  a  picture  that  was  nothing  more  than 
tape.  It  was  he,  also,  who  first  gave  dignity 
iuenoe  to  the  profession  of  the  portrait 
;  and  it  is  by  no  mere  accident  that  these 
dem  modes  of  art  found  such  powerful  ex- 
L  at  his  hands.  Their  estaUishment,  at 
me,  signalised  the  exhaustion  of  the 
1  upon  which  the  earlier  and  more  paasion- 
had  employed  itself,  and  gave  warning 
inting  wus  about  to  make  a  new  return  to 
to  regain  the  freshness  and  the  veracity  it 
t,  aiid,  perhaps,  one  day,  to  bring  back  new 
es  of  reality,  to  be  moulded  once  more  to 
pe  and  colour  of  our  sublimest  thoughts. 
ay  has,  perhaps,  not  yet  come,  from 
i  time  to  our  own,  the  daims  of  realism 
wn  in  the  ascendant.  For  800  years  art  has 
rested  content  with  the  triumph  of  imita- 
ill,  and  nearly  all  that  has  possessed  a 
it  aim  has  been  rather  artificially  grafted 
ts  epoch,  and  never  freely  bom  of   the 

yet,  in  this  long  communion  with  the 
s  of  nature,  there  is  to  be  found  an  element 
forthe  future.  For  itisnot  to  be  thought  that 
igiess  of  the  painter's  or  the  sculptor's  craft 
nts  one  continuous  and  steady  development, 
tory  of  the  past,  if  we  read  it  aright,  would 
tlher  to  show  that  art  is  for  ever  passing 
lymbol  to  illusion,  and  back  again  from 
i  to  symbolism.  The  artist,  in  lus  relation 
ontwaid  realities  of  the  world,  is  like  a 
m  soaa  new  and  untillsd  tract  of  country, 
egoM  liy  making  a  olearing  for  his  home, 
Htefl^f  tcsDsforms  what  he  has  won,  until 


it  bears,  in  every  comer,  the  impress  of  his  spirit 
and  the  mode  of  his  didly  life.  And  then,  when 
cultivation  has  done  its  appointed  task,  when 
flowers  have  grown  up  in  bieuTen  places,  and 
patterns  of  his  own  devising  have  been  spread  over 
the  surface  of  the  land,  the  adventurous  spirit, 
which  had  flrst  led  him  so  far  from  the  common 
ways  of  men,  once  more  reasserts  itself.  He  begins 
to  weary  of  the  work  of  his  hand,  and  grows 
fatigued  with  the  order  and  regularity  which  he 
has  so  carefully  implanted  upon  the  chaos  he  had 
found.  He  sighs  for  the  wilder  growths  that  lies 
beyond  his  present  domain,  until,  with  quickened 
energy,  and  a  sense  almost  of  disgost  for  what  he 
has  achieved,  he  passes  once  more  into  the  outer 
tanffle  of  untamidd  re^ty,  and  loses  himself,  for  a 
whue,  in  the  rich  luxuriance  of  a  primitive  world* 

And  so  it  is  with  tiie  life  of  art.  The  glory  of 
art  lies  in  its  power  to  transform  the  common  facts 
of  nature,  till  they  take  a  colour  and  passion  from 
the  human  spirit;  but,  in  this  glory,  lurk  the 
elements  of  decay ;  for  what  was  the  living  symbol 
in  the  minds  of  one  age,  becomes  in  the  next  a 
thing  of  out- worn  fashion  and  uncertain  signifi- 
cance. Little  by  little,  as  the  dialect  perfected  by 
great  men  falls  from  common  lips,  it  loses  the  accent 
of  vitality ;  and,  lesser  scholars,  trading  upon  their 
master's  discoveries,  are  scarcely  conscious  how  far 
they  have  changed  his  language,  till  the  world  finds 
that  it  is  listening  to  a  dead  tongue. 

When  Michael  Angelo  died,  it  was  vain  to  hope 
that  those  who  came  after  him  could  carry  forward 
the  sublime  style  which  is  associated  with  his  name, 
and  his  death,  therefore,  was  the  signal  and  the 
note  of  the  downfall  of  tiio  glorious  art  of  Florence. 
But  Venice  had  never,  from  the  first,  so  closely 
associated  itself  witii  the  higher  movement  of  the 
intellect,  and,  therefore,  the  masters  of  Venice 
were  able  to  survive  the  signs  of  intellectual  decay , 
and  were  even  helpful  in  forwarding  the  revolu- 
tion by  which  it  was  succeeded. 

We  need  not  deny  the  imaginative  beauty  of 
Venetian  painting  in  order  to  acknowledge  that 
its  essence  lay  elsewhere,  and  that  its  strength 
depended,  not  so  much  upon  the  expression  of 
ideas,  as  upon  a  surpassing  beauty  in  the  render- 
ing of  the  facts  of  nature.  It  was  by  the  studied 
cultivation,  from  the  first,  of  these  purely  natural- 
istic elements  of  painting,  that  the  Venetian  masters 
—  Titian  most  of  all — were  enabled  to  herald 
the  advent  of  a  new  style ;  and  when  art  passed  from 
Italy  to  Flanders,  the  great  Flemish  painters,  with 
Bubens  and  Vandyck  at  their  head,  could  well 
take  from  Venice  something  that  should  be  of  ser- 
vice to  themselves.  And  it  was  from  Flanders— as 
we  have  already  hinted— that  the  English  school 
borrowed  its  first  lessons.  Just  as  Holbein,  a 
century  before,  had  introduced.among  us  the  earlier 
and  more  piedse  style  of  portraiture,  so  Vandydc 
now  came  with  the  attractions  of  a  later  style,  if 
not  to  found  a  national  school  of  painting,  at  least 
to  establish  a  standard  of  taste  that  should  prepare 
the  way  for  native  painters  when  the  time  had  come 

for  them  to  arise.  »  ,       .         , 

When  Vandyck  died.  Sir  Peter  Lely  stepped 
into  his  place,  and  Lely,  in  his  tum,  was  succeeded 
by  Kneller,  an  artist  who  enjoyed  the  honour  of 
having  been  employed  at  Court  during  the  reigns 
of  five  successive  sovereigns.  But  neither  of  th^e 
painters  could  be  said  to   have  very  worthily 
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forward  the  prinoiplee  wLioh  Yandyck  had 
introduced,  and,  accordingly,  when  our  native 
artists^Beynolds  and  Oainsborough — arose,  their 
advent  seemed  like  a  new  biith  for  art  in 
Xhigland,  as  it  certainly  was  a  new  birth  for 
Enfflish  art. 

Tins  is  not  the  time  to  insist  upon  the  beauty  of 
the  work  that  these  men  produced.  All  that  we 
have  to  note  is,  that  now,  for  the  first  time, 
Enffland  possessed  a  school  of  painting  of  her  own, 
ana  that  the  departments  in  which  that  school  can 
daim  pre-eminence,  are  those  whose  supremacy 
Titian's  genius  had  already  forecast. 

Ghdnsborough  not  only  holds  an  equal  place  with 
Beynolds  as  a  master  of  portrait,  but  he  was,  in  fact, 
the  founder  of  the  modem  school  of  landscape ; 
and,  when  he  died,  Beynolds — his  rival — praised 
him  as  the  ^eatest  landscape  painter  of  his  time. 
But  it  is  curious  to  note — and  tnat  is  our  principal 
concern  to-night — how  these  professed  students  of 
portraiture  were  already  aware  of  something  that 
lay  outside  the  range  of  their  work,  and  for  the 
representation  of  which  English  art  was  not  yet 
faurly  equipped.  It  is  almost  pathetic  to  meet,  in 
the  writings  of  Reynolds,  a  constant  reference  to 
the  masters  of  Italy — and  especially  to  the  style 
of  Michael  Angelo — and  then  to  turn  from  his 
writings  to  his  canvas,  to  note  how  little  trsu^e  his 
ardent  desire  had  loft  upon  the  result  of  his  own 
labours.  Now  and  again — especially  in  his  later 
life — he  has  attempt^  to  graft  some  suggestion 
of  allegory  upon  the  proper  claims  of  portraiture ; 
but,  even  against  the  will  of  the  author,  the 
essential  attributes  of  his  style  will  assert  tl?  em- 
selves,  and  we  cannot  but  feel  that  the  efiEbrt 
yields  only  a  graceful  fancy,  that  has  no  power  of 
colouring  the  image  as  a  whole.  We  find  this 
tendency  in  Beynolds,  because,  apart  from  his 
great  powers,  he  was  an  indefatigable  and  learned 
student  of  art.  Familiar  with  all  the  victories  of 
imagination,  he  sought  to  establish  in  his  own 
country  the  traditions  of  a  style  that  he  himself 
could  only  love  and  admire  from  a  distance.  If 
we  do  not  find  the  same  tendency  in  Gainsborough, 
it  is  because  he  was  more  entirely  a  child  of  his 
generation,  and  because  he  accepted  frankly,  and 
without  misgiving,  the  limitation  of  his  age.  All 
that  Gtainsborough  does  is  done  by  the  force  of  his 
own  genius,  and  he  had  no  inclination  to  linger 
over  passed  ideals,  which  lay  equally  beyond  the 
range  of  his  powers  and  the  taste  of  his  time.  In 
Gainsborough's  paintings  we  may  see  an  exact 
and  brilliant  refiection  of  the  resources  then 
possessed  by  English  art ;  while,  in  the  painting 
of  Beynolds,  we  may  detect  something  more ;  and 
we  are  able  to  note  the  ambition,  if  not  the  ability, 
of  the  painter  to  enter  into  a  wider  realm. 
But,  before  either  of  these  two  portrait  painters 
had  begun  their  work,  another  artist  had  arisen, 
through  whom  we  may  say  that  English  painting 
made  its  first  effort  to  fit  its  language  to  the 
rendering  of  intellectual  ideas.  Whatever  may  be 
the  faults  or  limitations  of  Hogarth's  genius,  his 
work  at  least  possesses  for  us  the  invaluable 
quality  of  sincerity.  Entirely  free  from  affectation, 
and  unsupported  by  the  inherited  traditions  of  the 
schools,  it  permits  us  to  judge,  as  well  in  its 
achievement  as  in  its  faUure,  of  the  existing  re- 
sources of  English  painting,  in  the  first  genuine 
eiiaythat  had  been  made  to  forge  out  of  lines 


and  colours  the  means  of  intellectual  expressio 
Beynolds,  with  his  learning  and  high  cultu 
in  the  work  of  past  schools,  was  unable,  ev< 
when  he  attempted  to  touch  upon  imaginati' 
themes,  to  conceal  those  defects  of  power  whi( 
Hogarth's  painting  always  frankly  confessed.  ^ 
one  was  ever  more  completely  unaer  the  guidan< 
of  imaginative  impulse  than  the  author  of  tl 
**Bake's  Progress ;  "  no  one,  on  the  other  han< 
can  more  justly  claim  the  title  of  a  born  painte 
But  Hogaiih's  ideas  did  not  rise  to  sublimity,  an 
his  artistic  gifts  were  still  closely  confined  withi 
the  scope  of  realistic  effect.  He  succeeded  in  h 
fanciful  compositions  because  he  did  not  mu 
understand  or  misuse  the  means  at  his  com 
maud ;  and  even  in  those  cases  where  we  hesitat 
to  admit  the  force  or  the  refinement  of  the  inven 
tion,  the  result  is  still  saved  from  insignificano 
by  the  beauty  and  the  delicacy  of  the  painting 
He  has  so  long  been  praised  as  a  satirist,  and  8< 
justly  applauded  for  those  qualities  in  his  art  ths 
are  not  of  the  essence  of  art  itself,  that  his  gift 
as  a  painter  have  either  not  been  sufficiently  re- 
marked, or  have  been  absolutely  ignored.  *'  As  f 
painter,"  writes  Walpole,  "  he  had  but  slenda 
merit,"  a  judgment  which  later  taste  has  parti] 
reversed,  though  there  still  remains  a  vague  feel- 
ing that  Hogarth's  work  does  not  possess  suffi- 
cient beauty  to  be  judged  by  the  highes' 
standard.  This  feeling  is,  I  think,  partly  de- 
I>endent  upon  a  confusion  between  the  thoughi 
and  the  measure  of  its  expression:  it  mistsJcei 
the  occasional  coarseness  of  tne  theme  upon  whicl 
he  is  employed  for  coarseness  of  handiwork,  but 
although  this  may  be  true  in  so  far  as  it  regards 
the  qualities  of  thedesign,  where  the  expression  mus' 
share  all  the  defects  of  the  thought,  it  is  absolutel] 
untrue  as  regards  the  qualities  of  his  painting.  Ai 
a  colourist,  Hogarth  will  bear  comparison  witt 
the  men  of  his  time,  and  in  his  Imowledge  oi 
tone — the  law  which  regulates  the  strengtii  oi 
colour  in  position,  and  the  modifying  influence  oi 
one  tint  upon  its  neighbour — he  still  remains 
without  a  rival  in  our  school. 

Hogarth,  Beynolds,  and  Gainsborough.  These 
men  are  the  types  of  what  was  of  genuine  growtl: 
in  the  art  of  their  time.  Their  achievements  wen 
the  outcome  of  a  sure  prooess  of  evolution;  ii 
their  labours  they  had  the  support  and  g^danoi 
of  a  long  and  unbroken  tradition  of  executivf 
style.  How  instinctively,  by  the  light  of  thei 
gpenius,  they  were  able  to  measure  the  resources  a* 
tiieir  command,  and,  with  the  native  prudence  o 
genius,  refuse  to  attempt  what  lay  beyond  thel 
powers,  we  have  seen  by  reference  to  a  differen 
order  of  art,  which  others  were  vainly  seeking  t< 
establish.  Barry,  Blake,  and  Haydon.  Such  mei 
belong,  we  may  say,  to  the  church  militant  of  art 
But  it  is  not  to  be  said  of  a  painter  .like  Barr 
that,  because  he  fell  short  of  the  goal  toward 
which  he  pressed,  that  therefore  his  influenc 
counts  for  nothing  in  the  history  of  our  school 
The  time  had  not  yet  come  for  such  victories  as  h 
soueht  to  win.  But  whoever  hopes  for  conques 
in  that  vast  realm  of  ideal  beauty  that  he  saw  onl; 
from  afar,  and  with  imcertain  vision,  must  striv 
with  something  of  his  noble  persist^ce  and  un 
daunted  courage.  He  was  the  first  notable  instance 
in  our  school,  of  a  painter  devoting  himself  alto 
gether  to  the  pursuit  of  a  kind  of  art  that  offere 
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of  the  GuropeaD  galierice,  and    vordj  : — "  Art  tolerates  no  divided  duty.    Amanmnrt 
by  Barry'i  pictures  was    gito  hii  wholo  aoul  to  it— his  whcJe  time — hia  wliole 
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htnM  of  grwt  immediate  rewmrd.  He  maj,  j  <>*  their  window  reprsiental  a  tniraole  tbora,  u  tlte 
jed  hafe  been  misled  by  ambition,  but  the  principal  aubject,  and  portimitB  of  the  Prinoe  and  Qneen 
Blty  Ml  chiefly  on  himself;  and  we  mayfoi^t !  t*low;  but  the  artirtwlu.w«ontrn«ledw.ththegr>ndBr 
friiltie.   of   his   temper-nay,    we  miy  even  ,  «f^«  «ud  that  did  not  •«"»  tmiat  ^;  l^'^^da 

.       ,i~    ,     ,.      ,  r:    'j    . '  '■     .(i*Jj„  *„,    bigger  mirac  o  than  their  artist  had  chosen,  and  fnun 

;iTe  the  faults  of  his  design-in  graUtude  for  ,  ^If      ^^  ^^  j^  ^^^^^  ^^  ^^^^  -^  ^^  , 

grand  und  austere  example  which  he  set  to  ^  Therowaaa  force  in  theChurch  which  could  not 
etudenta  of  succeeding  geaeraUons.  i^  overcome,  and  Barry  mtt  with  the  same  land  of 

difficulty.     There  was  one  feature  in  Bury'a  paintinga 

_.__,,„„^„„  which  stniok  him  as  throwing  a  light  on  painters'  work 

uiav^uooiu-T.  .     general,  and  partioularlj  MnheadVe,  and  that  was 

n»  CbaiTBan  said  he  ahoold  be  glad  to  say  a  word  i  the  great  cameat  sincerity  with  which  he  did  his  beat, 
two,  to  illustrate  a  few  of  the  most  imports nt  paints  ',  Almost thelastwordsheheaidMnlreadyutterwere  these-, 
hifh  Mr.  Carr  had  brought  forward,  before  a  vote  i  "  If  you  want  to  be  a  painter,  jon  most  not  spare  elbow 
thinks  to  him  was  proposed.  The  comparatiTC  failure  I  grease;  it  isas  hard  work  as  anythingpeoplBhaxetowork 
Barry  had  been  ascribed  to  the  tamper  of  the  times  i  for."  Hiss  AmeUa  B,  Edwards,  in  her  admirable  novel 
whith  be  Uved.  Now,  it  had  been  his  (the  Chair-  i  "  Lord  Braokeubury,"  expressed  Uie  se"--  '"^"^ '"  •»"-• 
d'»,  lot  to  sw  moet  of  the 
'  imprcesioa  made  upon  him 
>t  they  were,  at  any  rate,  aa  fp. 

tnres  of  the  same  time  to  be  foim j  _.  —  „ ,  „ 

jopean  galleries.  He  could  not  call  t«  mind  in  the  short  of  the  thing  he  had  hoped  to  do.  The  greatest 
UTreorSieLujemboUTg.wheretheFrenchpwDteraof  painters  who  ever  lived  spent  their  liTca,  we  mar  b» 
)  ptriod  were  represented,  any  paintings  which  ooold  certain,  in  the  vain  pursuit  of  an  unattainable  ideaL 
oonsidered  as  good  or  better.  He  reoollected  some  But,  at  all  events,  they  did  so  spend  their  lives.  They 
ff.looking  pictures  by  Uavid;  and,  without  saying  '  worked  at  least  ss  harf  as  if  they  had  been  masons,  or 
It  Barrv  s  were  periect,  he  certainly  thought  thcr  I  plumbers,  or  joLnecs,"  He  thought  those  were  words 
■R  equal  t«  anything  to  be  found  in  the  Frendi  which  Mc,  Carr  himself  might  have  used. 
iumI.  There  were  none  in  the  German  sohool  of  I  Xr.  Byda  Clarke  said  they  must  all  desire  to  thank 
at  lime  so  good ;  the  Italian  school  was  as  weak  ;  Mr.  Carr  for  the  eloquent  address  he  had  delivered, 
water,  and  the  Flemish  was  open  to  the  same  land  and  not  lean  to  thank  the  Qiainnan  for  his  remarks, 
mticiran.  It  used  to  be  very  much  the  fashion  Perhaps,  at  one  portion  of  the  paper,  they  might  have 
dccrv  the  English  school,  and  within  his  own  bad  the  idea  that  Mr.  Carr  was  underrating  Barry 
ttil^ion  the  French  doubted  whether  there  was  any  in  relation  to  bis  drcumstanccs  and  his  age.  but  in 
DgliiJi  school  at  aU,  until  1865,  when  we,  tor  the  tint  the  end  they  must  have  arrived  at  the  conclusion  that, 
me,  sent  pictures  to  Frnnoe ;  and  then  they  awakened  he  appreciated  the  artist  and  his  efforts  as  much  as 
.  a  Bort  of  wonder  to  the  fact  that  we  could  show  I  anyone.  The  question  put  was,  did  Barry  labour  in 
rtmes  like  Landscer's,  Uulready's,  Leslie's,  and  '  vom ;  and  did  the  Society  labour  in  vain  in  associating 
hers.  Thty  even  went  so  far  aa  to  say  that  if  Mul-  itself  with  Barry  in  these  efforts.  It  seemed  to  him 
■iij'e  paintings  were  put  up  by  auction  iu  Paris,  they  that  Mr.  Carr  had,  to  a  great  extent,  answered  that 
ould  fttch  as  high  a  price  as  any  by  French  artisia.  .  question,  and  that  the  Chairman  had  fully  justified  th* 
nl  lookingatwhatthetimes  wereinwhiohBarrylived,  I  action  taken  by  the  Sooiely  100  years  ago.  It  was  a 
hat  could  be  expected?  At  that  time  wewereplung-  long  time  to  look  back  to,  hut  Mr  Carr  had  found  meanft 
g  inlo  the  American  war  ;  how  could  painting  be  en-  to  connect  their  interest  even  with  that  remote  period. 
lungtd,  when  the  people  were  taken  up  with  thoughts  The  interesting  passage  in  which  ho  gave  the  introduo- 
f  huw  they  could  fight  with  their  relatives  across  the  tion  of  Martin  Archer  Shee  to  the  author  of  the  works 
ilbntic'r  A  little  later,  and  we  had  the  French  around  that  room,  brought  them  into  connection  with 
solution,  and  the  poUtical  men  of  those  days  the  men  of  the  present  day,  and  the  reference  to  Sit 
hooghl  it  wise  to  spend  four  or  five  millions  in  trying  Martin  Shee  seemed,  to  a  certain  extent,  to  answer  the 
opct  ii  dawn.  How  could  you  have  paintinga  in  such  a  .  earlier  question  of  the  lecturer.  He  said  there  was  a 
Jne  f  Ttien  came  a  seriee  of  Irish  rebeUions,  and  then  strange  contrast  between  the  two  men,  and.  at  that 
i^uleon,  with  hia  perpetual  wars,  and  our  enor- j  moment,heBeemedto  indicateadouht  whether  Barry  had 
iDUs  expenditure  to  put  him  down.  We  had  aucceeded  or  failed,  and  to  suggest  that  ho  had  failed, 
elanse  in  the  treaty  of  Vienna,  that  no  Napoleon  '  while  Shco  had  succeeded.  Those  who  had  been 
MmM  ever  sit  on  the  throne  of  France,  and  in  Shee's  painting-roDm  in  the  later  years  of  his 
et  he  had  seen  the  Queen  of  England  and  her  Coosort  life,  when  he  was  painting  portJwts  at  the  age  of 
I  Puis,  embracing  one  of  the  same  family,  ss  was  the  so,  could  scarcely  consider  his  career  a  success.  He 
idiion  amongst  monarchs.  He  thought,  therefore,  fii^,  Clarke)  remembered  Shee  saying  to  him  once — 
K  srt  of  the  times  was  very  much  influenced  by  other  "  Tou  are  often  now  brought  into  contact  with  Mr. 
■tap  beaidea  art.  In  the  first  plaoe,  the  artist  must  Haydon,  and  ho,  as  a  matter  of  course,  abuses  the- 
TB ;  and  if  he  believed  in  another  world,  he  must  paint  Academy.  I  teooUeot  when  I  myMf  was  in  difficulties- 
Bedding  to  his  ideas  ol  that  world.  At  the  preseul  with  the  Academy.  I  believe  Mr.  Haydon's  grievaoofr 
DK,  dmnestic  life  in  England  was  the  dearest  thjng  we  against  the  Academy  is,  that  on  one  occasion  when 
id.  and  almost  all  our  pictures  were  more  or  less  illus-  ho  had  sent  in  two  pictures  to  the  exhibition,  he- 
ations  of  that  domestic  life.  He  nkaintsmed  that  our  happened  to  accompany  them,  and  he  heard  an  Aoade- 
iB  quite  as  good  as  French,  German,  or  Bellas  '  niician  i^  over  the  stairtsase  to  tho  porter_"  Whose 
„A  •  mmit.  rink]  hpttjM-  than  the  Italian.  Mr.  pamtings  are  thescP"  Mr.  Haydons.  Mr."  was  th» 
reply.  "  Mr.  Haydon's  pictures  to  the  coal-hole  1 " 
Shee  added  that  he  had  a  similar  adventure.  Whett 
ho  was  a  very  young  man,  and  painted  some  of  thos» 
great  works  of  genius,  which  young  men   are  most 

.._  I ,-   —    ,  capable  of  producing,  it  so  happened  that  two  work* 

100  or  £400  to  put  Dp  a  owniiirial  window.  They  got  he  sent  to  the  Academy  were  rejected,  in  a  7|Mr 
cmimon  of  the  Demand  Cbapler,  obtained  a  design,  whan  there  were  a  great  many  rejected  works.  Tb» 
tdlhon|jtt  thewindowwasgomg  tobeputnp.  Then  ,  idea  occurred  to  some  one  of  exhibiting  all  these 
Me  csB*  a  eaiiNU  set  ctf  airangements  for  deecraling  rejected  works,  as  a  challenge  to  the  judgment  of  tlw 
te  eathedial,  and  rtoppcd  ita  adoption.    The  dMign  i  Academy;  UuMnhogotiiptheezluUtLon.MtttlsiUA 


,.,  a  great  deal  better  than  die   It^an.    Mi 

air  had  referred  to  the  difSculties  Barry  met  witli 
I  rtgaid  to  painting  St.  Paul's ;  but  that  was  not  an 
ipeiieDce  peculiar  to  ^'""  After  the  Prince  of  Wales 
leorcred  from  hU  illness,  and  went  to  St.  Paul's  to  re- 
'     I  of  the  Society  subaoribod 
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piotnres,  and  thej  were  to  appear ;  but  then  it  stnidk 
him  that,  afterall,  thonghhehadbeenscaadalouBly  treated 
it  was  pejrhaps  not  wise  of  him,  as  a  young  man,  to  put 
himself  in  competition  with  his  seniors,  and  there- 
fore he  sent  for  his  pictures  and  got  them  back,  not 
without  difficulty,  lor  they  were  in  the  catalogue. 
**  Now,*'  he  said,  ^'  see  where  Mr.  Haydon  is,  and  where 
I  am.  I  have  no  doubt  if  Mr.  Haydon  had  dii^layed 
A  little  more  tolerance,  he  would  have  been  president  of 
the  Academy  instead  of  myself."  These  words  had  a 
bearing  on  the  earlier  part  of  Mr.  GaiT's  paper.  Which 
was  the  man  who  succeeded — Barry  or  Snee?  Shee 
enjoyed  all  the  advantages  of  life;  that  charm  of 
manner,  which  remained  vrith  him  to  the  last,  secured 
for  him  every  social  enjoyment,  and  advancement  in  his 
art  to  the  presidency  of  the  Academy ;  but  he  (Mr.  Clarke) 
believed,  nevertheless,  Uiat  the  reputation  of  JBarry  would 
remain  when  the  name  of  Shee  would  only  be  re- 
membered by  Byron's  reference  to  it?  The  real 
test  of  Barry's  position  was  that  which  the  Chairman 
had  applied  to  it ;  he  must  be  judged  by  the  men  of 
his  day,  and  even  by  those  before  his  day,  and  he  would 
as  wilUngly  compare  him  with  Sir  James  Thomhill  as 
with  any  one.  At  any  rate,  with  careful  consideration, 
no  one  could  fail  to  arrive  at  the  same  oonclu- 
aion  as  the  Chairman,  that  in  relation  to  his  own  day, 
Barry  occupied  a  truly  great  position.  What  did 
Barry  realize  ?  He  succeeded  no  more  than  Haydon, 
and  than  many  ambitious  men,  in  accomplishing  all 
the  purposes  of  his  ambition,  but  he  did  much. 
He  prepared  the  way  for  a  school  of  historical  art 
in  our  ovni  day.  He  was  trammelled  by  the  classical 
and  academical  ideas  of  the  day,  and  those  same 
notions  pervaded  the  French  school  down  to  the 
last  works  of  David.  It  was  only  broken  by  the 
force  of  events ;  although  Napoleon  was  represented  as 
a  Itoman  emperor,  it  was  necessai^  to  present  him  in  his 
grey  coat ;  it  was  in  reality  Napoleon  and  Welling^n 
who,  to  a  great  degree,  overcame  the  tradition  of  art, 
and  rendered  it  more  natural,  and  in  the  respective 
eountries  more  national.  If  Barry  was  not  able  to  do 
more,  they  knew  by  the  records  of  the  Society  that  he 
was  desirous  of  securing  the  natural,  for  there  were 
payments  made  for  models,  and  every  fig^ure  was, 
according  to  his  ideas,  presented  according  to  nature. 
Even  if  he  somewhat  failed  in  his  high  aims,  they  must 
acknowledge  his  sincere  desire  to  introduce  a  better 
element  into  art.  One  feature  in  Barry's  work  was  par- 
ticularly deserving  of  notice,  that  was  the  introduction 
of  portraits  of  iBustrious  men.  If  there  was  much 
absolutely  classical,  on  the  other  hand  how  much  was 
there  national.  He  would  conclude  by  moving  a 
cordial  vote  of  thanks  to  Mr.  Carr  for  his  valuable  and 
interesting  paper. 

Mr.  Laing  was  r^'oiced  to  find  that  both  the  Chair^ 
man  and  Mr.  Hyde  Clarke  had  spoken  in  praise  of 
BsLrry.  For  the  last  60  years  he  had  been  in  the  habit 
of  coming  to  that  room,  and  those  pictures  had  been 
lessons  to  him  throughout  his  life.  H!e  was  glad  also  to 
think  there  was  a  movement  in  the  ri^ht  direction  in  the 
Sodetj,  and  that  the  cause  of  art  had  been  brought  for- 
ward ;  for  he  feared  that,  for  some  considerable  time, 
they  had  been  paying  very  little  attention  to  one  of  the 
principal  objects  with  which  the  Society  was  founded — 
the  encouragement  of  fine  art.  He  had  much  pleasure 
in  seconding  the  vote  of  thanks,  and  bearing  his  humble 
testimony  to  the  great  painter,  whose  works  adorned 
the  walls  of  the  room. 

The  Secretary  (Mr.  H.  T.  Wood)  said  it  might 
interest  the  memb^  to  see  an  old  volume  which  the 
Society  possessed,  and  which  he  had  on  the  table,  con- 
taining the  MS.  of  a  great  deal  of  Barry's  corres- 
pondence on  the  subject  of  these  pictures.  It  began 
with  the  actual  letter  sent  by  Barry  to  the  chairman  of 
the  committee,  stating  who  the  artist  was  who  wah 
willing  to  imdertake  the  duty  of  decorating  the  room, 


when  the  ten  artists  who  had  been  invited  had  declined 
There  were  many  other  letters,  but,  perhaps,  the  most 
interesting  paper  in  the  volume  was  an  account  writtex 
by  Barry  himself  of  the  circumstances  which  induoec 
him  to  come  forward,  and  of  his  object  in  painting  thcM 
pictures.  When  the  pictures  were  cleaned  recently,  he 
(Mr.  Wood)  had  made  it  his  business  to  look  through  al 
the  old  papers,  and  see  if  he  could  collect  any  facts  no< 
already  recorded  about  the  pictures.  The  minutes  anc 
other  documents,  however,  had  been  so  frequently 
gone  over  before  with  the  same  object,  that  he  did  noi 
know  that  he  was  very  successful  in  fi Tiding  much  tha* 
was  new,  but  what  little  he  did  find,  he  put  in  the  forn 
of  a  pamphlet,  which  was  given  to  all  members  whi 
cared  to  have  it.  His  only  object  in  alluding  to  it  wai 
to  say  that,  coming  with  no  previous  knowledge  to  thf 
study  of  Barrv's  lustory,  he  could  not  help  arriving  al 
the  same  conclusion  to  which  Mr.  Carr,  with  his  ampli 
knowledge,  had  been  led,  as  to  the  extreme  sndnon 
of  Barry's  story.  In  that  room,  where  they  were  sar< 
rounded  by  his  great  masterpieces,  where  he^spenl 
so  many  hours  of  hard  work,  the  room  to  which  met 
brought  his  dead  body  that  they  might  pay  H 
some  of  that  tribute  of  respect  which  they  almosl 
grudged  the  artist  while  living,  it  seemed  a  pity  thai 
the^  could  not  awaken  more  enthusiasm  for  thf 
artist  who  was  full  of  such  noble  aspirations.  Om 
could  only  look  back  and  regret  that  the  fulfilment  wai 
not  equal  to  those  aspirations.  Still  the  Society  of  Azti 
might  take  some  credit  to  itself  for  having  faithfnUj 
discharged  the  trust  left  to  it  by  Barry,  and  for  haviaa 
done  what  it  could  for  his  memory.  Even  if  he  haia 
painted  the  pictures  in  St.  Paul's,  which  he  was  so 
anxious  to  do,  it  was  doubtful  if  his  fame  would  have 
been  higher  than  it  was  to-day.  The  Society  had 
always  cherished  his  pictures,  and  taken  such  care  as  it 
could  of  them,  and  now  the  present  Council  had  under- 
taken  the  restoration,  the  result  of  which  was  befoR 
them.  He  would  like  to  add  that  their  Chairman  d 
the  evening.  Sir  Henry  Cole,  had  been  a  member  of  thi 
committee  appointed  to  superintend  the  cleaning,  and 
it  was  in  no  small  degree  to  his  careful  personal  atten- 
tion that  so  successful  a  result  had  been  attained. 

The  Chairman,  in  putting  the  resolution,  said  he  hac 
no  doubt  that  owing  to  this  lecture,  Barry  would  \n 
better  known  than  he  had  ever  been  before,  and  that 
they  should  not  again  hear,  for  many  years,  the  Boeeot 
made,  when  some  one  said  he  was  going  to  the  Addph 
to  see  Barry — **  Barry  built  the  Houses  of  Parliament 
and  not  the  Adelphi.''  That  Society  gave  prizes  anc 
medals  for  the  encouragement  of  art  before  the  f ouiid» 
tion  of  the  Royal  Academy,  and  he  could  not  hd] 
thinking  that  if  even  the  Boy  al  Academy  had  a  series  a 
pictures  as  good  of  their  kind,  or  if  they  could,  withu 
a  reasonable  time,  produce  a  monument  of  the  art  o 
the  present  day  to  equal  what  Barry  did  in  his  day 
thev  would  have  reason  to  be  thankful. 

The  motion  having  been  carried  unanimously, 

Mr.  Comyni  Carr,  in  response,  said  he  would  no 
detain  the  meeting,  except  to  say  that  he  did  not  wish  i 
to  be  thought  that  ho  dilfered  at  all  in  his  appreciatioi 
of  Barry,  or  of  the  efforts  he  made,  from  tb 
speakers  who  followed  him.  He  cordially  agreec 
with  nearly  everything  that  had  been  said  bi 
those  who  had,  perhaps,  spoken  more  effectively 
in  praise  of  Barry  than  he  had  done.  He  cordially 
agreed  with  the  Chairman  that  his  achievement 
were  very  great  in  relation  to  the  art  of  his  time 
He  had  no  tendency  to  underrate  the  value  of  ou 
English  school ;  he  had  tried  to  point  out  that  at  th 
time  when  Barry  was  working  there  were  magnifioen 
achievements  produced  in  that  school,  and  if  it  was  no 
Barry  who  produced  them,  it  was  because  an  indomitabl 
current  of  ideas  set  in  another  direction,  and  becansi 
Barry,  with  heroic  effort,  was  fighting  against  tb 
stream. 
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XISCELLAHEOUS. 


XniTABT  DBILL. 

EmuTs  rsax  tax  BsraBTs  or  Hee  Uuxni's  Is- 
arEcnu  of  Scaooia  ivb  las  Yu^  1879,  uiovma 
TKE  Pbddkess  hahs  ty  IxntBL'cnox  m  Maxusr 
Duu. 

*-  It  u  lo  be  regretted  tlist  militaiy  drill  in  not  more 
fnqaemt^  taugrht.  Except  in  tuwiu,  there  is,  I  knuw, 
iigae  dimcnltj'  in  Uie  matter,  Wt  the  msiujiers  of 
t^aJt  sithin  a.  oertain  area  might  combine  to  obtuia 
th«  aatiixa  at  on  srmj  iiutructcFr.  Many  teachera  too, 
vbil  hzTS  been  volunteere,  might,  with  a  little  trouble, 
•ecne  the  requiiite  certificate."  —  Hr.  BissiTs,  In- 
^nctor,  Durham  district,  p.  227. 

"  Mllitmy  drill  is  encouraged  in  a  few  echoolH  only. 
Ita  eSeet  on  discipline  in  alwayti  most  benefldol,  and  I 
onJd  vinh  to  *ee  it  more  general.  It  muat,  however, 
le  anut  and  good.  StoTenl;  drill  ia  worse  than  none." 
Mi.  CoLTiLi.,  Inspector,  Bhiewsbur;  Dinrict,  p.  210. 

"  In  leTcral  schools  militarjr  drill  is  taught,  and  very 
well  tsoglit ;  it  is  d(.«irabte  that  it  sliuuU  more  often 
■ppnr  in  school  tdme-tables.  Exercises  smartlr  per- 
funoed  in  the  plaj'ground,  grencruU;  betulcen  good  order 
■nd  pmmpt  obedience  in  the  school-room,  andthej  im- 
irote  the  nealth  and  oarriago  of  boys  and  girls." — Ur. 

P-^  

"  I  notioe  that  big  boys  and  girls  are  often  taught 
eiendae*  suitable  only  tu  infaute,  and  that  there  appears 
to  be  a  grtit  dearth  of  originality  in  the  excrdsea  given 
to  iafuits.  Military  drill  nud  extenidon  motions  ore 
giTen  with  great  pnxiMion  in  some  of  the  large  rolun- 
tary  ichools  in  the  metropolitun  difitrict  (Stratford, 
'West  Ham,  and  neighbourhood) ,  and  in  one  or  two 
•cboats  the  girls  acquitted  tbemAClves  very  creditably  in 
the  extension  motions." — Mr.Hnja,  Iu8pector,ChclinB- 
fod  Distzict,  p.  301. 

"Drill  continnes  to  be  well  taught  in  all  the  Hchools 
«l  llw  Bristol   Board,   and  in   a  few  othera. 
Hasainr,  Inspector,  Bristol  District,  p.  ^38. 

"IQitaiy  drill  is  now  taught  in  all  the  Hull  Board 

schDoU,  securing  at  once  good  physical  training  and  an 

—  "  ~~it  help  to  school  discipline.  In  voluntary  Hchools 

.__eisnot,  Ir " '' ' r  -i  .. 

— Ur.  SlEtKLLT,  1 

3'  of  echoots  where  military  drill  is  taught 
ureoae.     I  am  sorry  to  say  there  are  very 

tew   vlioola   where   snfGcieot  attention     is   paid    to 

'podtioD    drill'   in    giving  ■  writing  lesson." — Hr. 

CtrtL,  Injector,  Warwick  and    Corentij  Biatricta, 

p.  135. 


LONDON  -WATER  SUPPLY. 
The  «Tideooe  taken  by  the  Special  Committee  of  tho 
Soiietj  of  Arte  on  the  means  of  protecting  the  metro- 
polis ng^'"**  ooDflagratioD,  in  1874,  as  to  the  eoooomiei 
daJTabla  frua  tha  oonacjidation  of  the  water  oom- 
Wnira.  mtiielT  bm  ont  the  concIiuionB  taken  as  i 
Ua  In  Mr.  Edmnnd  Smith,  and  was  Bnbsequently 
nfand  to  in  tba  di»ens»ifins  before  the  Porliamentai 
CovmittoM  OD  hcatdoa  Water  Sopply.  In  the  last  n 
fort  of  IJBotaiant- Colonel  Fnnk  Bolton,  the  wab 
cxnnincr,  winch  haa  jnat  btien  issued  by  the  Loc 
QowatimBit  Bovd,  Irar  oomibanldTe  erldenoe  a*  t 


consolidation  is  brought  for> 
Hiunmorises    these    advantages 
under  the  following  aiz  headioTs : — 

■  Unification  of  the  metropolitan  water  supply  will 
re  a  better  supply  of  water,  both  as  to  quantity  and 
quality,  on  mora  ouonomical  Icnna,  and,  consequently, 
at  cheaper  rates,  than  con  be  aiforded  bj  seTsial  inds' 
pendent  compunics. 

2.  It  will  ensure  the  introductiou  of  c      '     ' 
I  an  earlier  dati',  and  al 

and  adaption  of  fittings. 

3.  It  will  eSevt  a  luiving  iramcdiutcly  of  about  half  A 
iUion  sterling,  by  rcudcriug  now  works  prupoaed  to  be 

oairied  out  unueciiasury,  and  will  utiline,  for  distriots 
requiring'  cxtcnidoua,  the  aparo  power  now  existing  in 
other  districts. 

I.  B;  there-distribution  of  acvcroldiatrii^tsintosane' 
of  levels,  not  only  will  tiio  supply  bo  bi'ttar  regnluCed, 
I  prevented  and  coutrolleil,  but  a,  great  saving 
ilfected  in  pumping  and  other  dietributory 
iu  addition  to  the  economy  sccored  by  oon- 
of  udnuniHtration. 

5.  It  will  enable  the  mctropnlia  geuciully,  and  tho 
heart  of  London  iu  particular,  to  be  better  protected  from 
the  effects  of  fire,  by  the  proviiunn  of  an  ample  and  an 
inunodiulo  supply  of  water  imdcr  pressure,  besides  thO 
facilities  for  the  concontratiDn  of  the  greatest  availaUe 
pressure  on  the  moat  valuable  and  exposed  poail^ana. 

6.  Greater  facilities  will  be  afforded  to  the  local 
authorities  in  carrying  out  these  sanitary  arrangements 

their  respective  districts,  wliicb  oio  dependent  upon 
an  ample  and  efllcicnt  water  supply. 


The  ConpTcaa  of  Commerce  and  Industrv  was  held  at 
theBrussels  Bourse,  in  connection  with  the  Intemational 
Exhibition.  Among  the  various  Govfmments,  that  of 
England  was  oiliciaily  represented  by  Mr.  Charles 
Kennedy,  of  the  Foreign  Ottlce,  and  Ur.  Jotm  Corbett, 
M,P,  The  Congress  was  divided  into  four  sectiona:  — 
I, Political  Eoonoioy;  2,  Commercial  Law;  3,  Industrial 
Alt :  and  I,  Applied  Science,  each  of  which  elected  iU 
own  officers. 

The  section  of  Industriol  Art  wa*  presided  over  by 
H.  Charlea  Boli,  ii-lirmi  of  publiu  iiiatructioo  for  the 


aideut  gave  an  abstract  of  u  report  which  he  bud  drawn 
up  at  tho  request  of  the  organising  committee  of  the 
Industrial  Exhibition  of  Brussels,  in  1S74,  and  in 
which  was  doTelo[)cd  a  programme  for  the  founding  of 
a,  museum  of  decorative  art. 

Abt  LtnaittXKa. 

Thia  question  was  introduced  by  a  report  fumiahed 
by  U.  Havard,  in  which  lie  duftsnd  these  libraries  as 
next  in  importance  to  lectures  and  museums. 

H.  ?lattean  aaid  that  the  libiaiy  of  industrial  art 
attached  to  the  Jtlusee  Royal,  Brussels,  was  well 
attended  by  workmen,  who  derived  great  benefit  fromil. 

Tho  members  ^nrroUy  agreed  in  the  advisability  of 
forming  a  typical  library,  with  as  many  auboidising 
librorios  aa  poaaiblc,  wbicb  ahould  generalise  art 
culture. 

Schools  of  ArrBEKTKXsmi'. 

X.  PlattMU,  Secretary  of  the  Syndicate  of  Painting- 
Brussels,  spake  in  reference  to  his  paper  on  schools  ol 
apprcntictifvup,  in  which  he  states  that  the  quMtion  cf 
teaching  the  various  trades  imposed  ilAclf  on  all  in- 
tcrcalod  iu  the  progrean  of  indoatry  and  iodnstrial  art. 
He  insisted  ehieSy  on  the  nccoasity  of  founding  ■ohools 
as  complements  to  the  workshop,  and  of  ehoooiAg  thft 
profosaors  from  among  practical  numufactuMrs. 
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X.  Fonroault  observed  that  indufitrial  instruction, 
complete  and  methodical,  was  now  as  necessary  as 
liteiury  instruction.  Apprenticeship  in  the  workshop 
was  too  long,  and  schoob  were  required  to  shorten  it. 
He  divided  industrial  instruction  into  four  degrees, 
according  as  it  was  destined  for  workmen,  foremen,  or 
manufacturers.  Then  he  referred  to  the  necessity  of 
popularising  instruction  in  drawing  among  workmen, 
who,  for  the  most  part,  did  not  imderstand  a  plan  or  a 
sketch.  Those  countries  which  paid  most  attention  to 
popularising  art  applied  to  industry  would  take  the 

Signer  Vimercati  explained  that  there  existed  at 
Florence  a  school  of  inaustrial  art,  which  was  not  an 
annexe  of  the  workshop,  but  masters  were  requested  to 
oblige  their  workmen  to  follow  the  instruction.  This 
school  gave  excellent  results,  as  also  did  those  founded 
by  the  ftoman  Hallway  Company  for  the  study  of 
mechanics. 

M.  Oreste  latt^i,  the  Italian  delegate,  said  that,  in 
Italy,  the  Grovcmment  undertook  to  bear  two-fifths  of 
the  total  expense  of  formation,  by  the  municipalities 
or  the  chambers  of  commerce,  of  all  schools  of  in- 
dujstrial  art,  the  regulations  of  which  it  could  adopt. 
The  remaining  three-fifths  were  subscribed  by  Uie 
municipalities  and  chambers  of  commerce. 

Mr.  Fiion,  of  Bradford,  described  the  course  of  in- 
struction at  the  Kent  College,  and  the  Bradford  dyeing 
school,  which  latter  possessed  a  museum  and  a  library. 
He  considered  that  the  schools  could  never  be  a 
substitute  for  the  workshop.  • 

Mr.  Sandeman  traced  the  creation  of  technical  school 
in  Glasgow,  which  originated  in  a  meeting  held  in  1874. 
A  school  of  weaving  was  first  formed,  then  one  of 
dyeing.  He  preferred  the  school  to  the  workshop, 
where  it  was  generally  supposed  that  a  lad  was  at  once 
initiated  into  the  difficulties  of  the  trade,  whereas  really 
he  spent  several  years  in  manual  work  entirely  uncon- 
nected with  it. 

M.  PUtteau,  limiting  his  observations  to  the  decorative 
arts,  would  ask  the  establishment  of  technical  schools  of 
private  initiative,  the  instructers  to  be  chosen  among 
specialists,  supplemented  by  the  most  skilful  workmen. 

Herr  Bteinacker  informed  the  meeting  that  in 
Hungary  there  was  very  little  industrial  life ;  and  the 
Qovemment,  in  default  of  private  initiative,  had  been 
obliged  to  found  and  subsidise  the  schools. 

M.  0.  Latt^s,  in  response  to  an  invitation  from  the 
President,  gave  some  details  of  technical  instruction  in 
Italy.  It  dated  from  only  a  few  years  back ;  but  an  ex- 
cellent measure  of  the  Government  had,  in  a  very  short 
time,  tripled  the  number  of  these  useful  institutions. 
Private  initiative  furnished  at  least  three-fifths  of  the 
expenses  of  erectiou,  the  rest  being  contributed  by  the 
Qovemment,  who  reserved  the  right  of  inspection. 
The  workshop  school  was  not  favourably  regarded  in 
Italy. 

M.  Schoy,  of  Antwerp,  asserted  that  the  superiority 
of  Paris  was  chiefly  due  to  the  studious  character  and 
"ferreting-out'*  spirit  of  her  industrial  artists.  The 
specialist  Parisian  workman  knew  the  different  styles, 
and  frequented  the  libraries  and  museums.  If  the 
artistic  value  of  English  and  German  manufactures  had 
increased,  this  was  due  to  the  various  special  publica- 
tions which  had  popularised  good  designs. 

M.  Limomin,  of  Bordeaux,  was  of  opinion  that  the 
Qoyemment  should  intervene  in  the  foundation  of 
techmcal  schools.  England  coold  afford,  up  to  a 
certain  point,  to  dispense  with  Government  aid,  because 
of  her  exceptional  resources  from  endowmente.  He 
considered  the  present  subdivision  of  tiades  a  matter 
for  regret,  but  it  would  increase  with  improvements  in 
plant.  The  workman  of  the  future  will  not  produce, 
but  will  tend  the  machine  that  works,  while  apprentice- 


ship will  be  reduced  to  the  minimum  of  time.  This 
would  permit  the  workman  to  change  with  g^reater 
ease  both  master  and  trade,  which  might,  in  some  cases, 
be  very  advantageous. 

The  following  proposition  was  then  cairied  unani- 
mously : — **The  Congress  expresses  the  hope  that  the 
Government  will  ac£iowledge  that  industrial  profes- 
sional instruction  and  apprenticeship  are  of  social 
utility ;  that,  in  consequence,  they  continue  to  subsidise 
and  encourage  the  present  means  of  instruction,  and 
provide  for  this  instruction  in  districts  where  private 
initiative  has  not  occupied  the  ground.** 

Cheap  Cabbiaoe  op  Heavy  Sub8tan(3E8. 

This  was  the  first  question  dealt  with  by  the  Scien- 
tific Section,  imder  the  presidence  of  M.  Oobert, 
Inspector-General,  and  formed  the  subject  of  three 
papers.  The  first,  by  M.  Louis  Alvin,  government 
mining  engineer,  attached  to  the  Ministry  of  PuUio 
Works,  described  several  lines  of  local  interest  con- 
structed in  Belgium  with  a  gauge  other  than  the 
ordinary  narrow  gauge.  M.  J.  Moreau's  paper  dealt 
chiefly  with  the  economic  side  of  the  question,  and 
advocated  the  construction,  not  merely  of  agricultural, 
but  of  rural  lines,  wherever  there  are  small  industries, 
such  as  stone  quarries,  which  might  be  extended  By 
their  means.  The  paper  of  M.  Heinerscheid  dealt 
with  the  transport  of  heavy  goods  by  rivers  or  canals, 
which,  he  contended,  should,  be  so  far  improved  as  to 
render  them  capable  of  i)erforming  the  services  that 
might  naturally  be  expected  from  them. 

M.  Finet  deprecated  the  filling  up  of  the  canals,  and 
advocated  better  organisation,  so  that  they  might  com- 
pete with,  or  at  any  rate  supplement,  the  railways. 

Telephonic  Communication. 

This  was  the  subject  of  a  paper  by  M.  E.  B5de,  for- 
merly pi*ofes8or  at  the  Liege  University,  in  which  he 
traced  the  history  of  the  telephone,  and  advocated  the 
formation  of  companies  for  imdertaking  telephonio 
communication  in  each  town.  He  recommended  the 
use  of  x>l^o^P^or  bronze  for  wires  instead  of  iron, 
phosphor  bronze  having  four  times  the  conducti- 
bility  of  iron,  and  being  from  three  to  four  timea 
as  strong  as  steel.  Aerial  lines  had  the  advantage  of 
being  easily  inspected,  but  the  disadvantage  of  being 
liable  to  accident,  while  underground  lines  were  almoit 
free  from  accident  but  difficult  of  inspection.  Thai 
inventor  would  render  great  service  to  telephonic  com- 
munication who  should  de\'iso  a  cheap  method  of  con- 
structing underground  lines,  that  should  at  the  same 
time  permit  of  easy  and  complete  inspection. 

M.  De  Locht  considered  that  the  contract  should  be 
let  by  public  tender  to  one  company  only,  on  condition 
that  the  service  should  be  open  to  all  on  paying  a  fee, 
as  in  the  case  of  telegraphs. 

M.  Evrard  thought  the  monopoly  should  be  in  the 
hands  of  the  Stete,  which  would  extend  the  system  to 
out-of-the-way  comers  that  offered  no  inducement  to 
private  enterprise. 

M.  Deaguin  thought  only  one  company  should  woik 
a  district,  otherwise  the  subscribers  of  one  company 
would  be  isolated  from  those  of  another.  The  stimulua 
of  competition  between  rival  companies  would  be  re- 
placed by  the  interest  the  company  had  in  increasing 
the  number  of  ite  subscribers  byperf  ecting  its  appliance* 
and  improving  its  service.  He  was  of  (^)inion  that 
eventually  all  coimtries  would  be  covered  with  a  vast 
telegrapmc  system  worked  by  their  Govemments  ;  and 
to  attam  this  result,  the  State  should,  for  the  present, 
leave  each  district  free  to  make  its  own  arrangement  for 
telegraphic  communication,  and  establish  general  tda- 
ffraphic  lines,  which  might  be  connected  with  the 
district  lines,  thus  preparing  the  way  for  a  puiohaae  by 
the  Government  of  the  whole  sjrstem,  when  the 
economical  conditions  of  working  shall  be  aaoertained. 
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be  dxKoamaa  was  dosed  b j  the  following  reeolation 
9 J  affecting'  Belgium: — '*The  Congress,  being  of 
ion  that  telephonic  commnnioations  are  of  general 
«flt,  would  be  glad  to  see  some  decision  amyed  at 
regard  to  the  granting  of  oonoesdons." 

Tee  Traxsobbion  of  Momrs  Poweb 

inbtMlooed  hy  a  paper  contributed  hv  M.  Paul 
mix»  engineer  to  tne  Mosee  Rojal  de  1*  Industrie, 
^feasor  of  Physios  at  the  Brussels  Technical  School, 
M.  H.  Xrrard,  engineer  to  the  Administration  of 
ian  State  Telegraphs.  The  authors  state  that  it 
been  gatenlLy  admitted  that  electricity  could  only 
ited  to  advazitage  in  controlling,  liberating,  or 
rtiMg^  other  forces ;  but,  since  the  invention  of 
teto  and  dynamo-electrical  machines,  and  the  pro- 
made  in  their  construction  for  electrical  illumma- 
the  problem  of  utilising  electricity  as  motive 
'  had  re-appeared  under  a  new  form.  It  was  no 
*  soug'ht  to  utilise  the  chemical  energy  of  the 
y,  so  as  to  transform  it  into  mechanical  power, 
fforts  were  made  to  transport  an  existing  me- 
al  force  from  one  spot  to  another,  by  means  of 
city.  In  the  same  way,  large  steam-eng^es 
nach  more  economical  than  those  of  small  size, 
»  power  mig:ht  be  distributed  to  the  small  indus- 
a  towns  at  a  low  rate,  by  establishing  a  central 
itor  of  electricity,  and  a  suitable  system  of 
!tors.  The  use  of  electricity  for  the  transport  of 
i  power  presented  the  following  advantages: — 
rection  ia  easy ;  the  conductors  may  follow  very 
curves,  requiring  less  care  than  pipes  trans- 
g  compreBsed  gases,  steam  or  water ;  there  is  no 
r  of  explosion,  and  the  air  is  all  the  purer  for 
lin^.  The  authors  conclude  that  electricity  will 
t  of  the  atilisation,  at  no  very  distant  date,  of  all 
atnral  forces,  hitherto  wasted,  such  as  tides  and 
falls. 

£LECrBIC  iLLUlONATIOir 

id  the  sabject  of  a  paper  by  M.  Hector  De  Backer 
i.  Pierre  Detgnin,  Government  Mining  Engineers, 
bich  they  start  with  the  proposition  that  a  better 
m  of  lighting  tends  to  equahse  the  conditions  of 
ini?  by  day  and  night,  and  increase  the  hours  of 
L,  thus  extending  production.  The  principal  qnali- 
vhich  electrical  machinery  should  possess,  were :  a 
e  yield  of  electric  force  with  reference  to  the  motive 
■er,  regnlarity  of  action,  small  size,  low  price, 
easy  and  economical  maintenance.  On  the  sensitive- 
9  of  eledrie  light  appliances  depended  the  quality  of 
light,  the  generating  machine  influencing  only  the 
oi  production.  Generally,  the  economical  prob- 
might  be  thus  stated;  for  a  cost  equal  to  that 
the  Hght  previously  employed,  what  is  the 
«s  of  light  supplied  by  electricity  ?  The  limit 
Ted  with  circumstances  and  appliances,  which 
!T  it  was  for  the  electrician  to  select  accord- 
to  each  individual  case.  The  method  now  most 
graUy  adopted  for  diffusion  was  to  use  a  globe, 
l-transparent  on  its  underside  and  the  rest  trans- 
•nt,  the  ra^s  from  which  were  reflected.  The 
ahUity  arismg  from  electrical  machines  would 
inish  as  their  construction  improved;  but  that 
ing  from  want  of  homogeneity  in  the  carbons  oould 
^be  entiiely  prevented.  The  lamp  should  not  only 
lerfect  itsd^  but  also  serve  as  a  compensator  to  the 
*r  izregnlaritiea.  After  describing  the  various  lamps, 
lies,  and  regulators,  the  authors  state  that,  if  the 
xins  were  homogeneous,  the  greatest  perfection 
lid  be  attained  It  the  presence  in  the  circuit,  before 
lump,  of  aa  independent  regnlator,  which  should 
n«  aUow  the  seme  quantity  of  electricity  to  reach 
hg^  or  tiie  ptesence  of  an  applianoe  for  abstract- 
Ibe  sarpliit,  tf  tiie  light  were  xegulated  for  a  mini- 
B  of  eleetridtT.  Aa  to  ooloor,  the  electric  light 
taiiied  a  eatem  amofimt  of  Tiolet  ravs,  which  were 
pad  to  €BVi  aa  esMQm  phyridogioal  action,  though 


their  influence  on  the  sight  was  not  yet  determined. 
The  white  colour  was  perplexing  ratiier  than  disagree- 
able ;  and,  for  the  present,  until  the  eye  became 
accustomed  to  it,  yellow  substances  might  be  introduced 
for  absorbing  the  violet  ravs.  The  electric  light  left 
the  most  delicate  shades  oi  the  same  appearance  that 
they  have  by  daylight,  it  illuminated  witnout  heating, 
and  also  left  sdmost  all  the  oxygen  in  the  air  for 
re^piration. 

Intesx^tional  Lsoislation  as  to  Work. 

Dr.  De  Paepe  addressed  to  the  Scientific  Section  a 
letter,  which  was  ordered  to  be  recorded  on  the  minutes, 
stating  that  all  academies  of  medicine,  and  hygienic 
societies  were  unanimous  in  denouncing,  as  injurious  to 
public  health,  and  the  development  of  the  industrial 
capacity  of  operatives,  the  too  early  work  of  children^ 
the  absence  of  a  thorough  apprenticeship,  the  exercise 
of  certain  trades  by  wom'^n,  a  too  prolonged  or  intense 
labour  by  men,  the  use  of  poisonous  or  injurious 
substences,  inefficiency  of  ventilation,  &c.  Certain 
coimtries  had  reformed  some  of  these  abuses,  but  not 
all ;  and  other  countries  did  not  adopt  stringent  regula- 
tions for  fear  that  they  should  be  beaten  in  competition 
by  those  not  subject  to  the  same  restrictions.  He 
begged  that  a  proposal  to  take  these  subjccte  into 
serious  consideration,  with  a  view  to  bring  about 
uniform  international  legislation,  such  as  that  which 
regulates  the  post,  quarantine  and  maritime  navigation, 
be  placed  upon  the  order  of  the  day  of  the  next  Industrial 
Cong^ress. 

The  Congress  terminated  by  a  series  of  excursions  to 
the  principal  centres  of  industry  in  Belgium,  including 
Antwerp,  with  its  new  harbour  works,  Li^go  and  the 
Cockerill  Ironworks,  the  Vieille  Montegne  Zinc  Works, 
the  Val  St.  Lambert  Glass  Manufactory,  Verviers  with 
its  cloth  works,  and  the  new  dam  at  Gileppe  for  the 
waterworks,  Ghent,  Bruges,  and  Ostend. 


CITY  TECHNICAL  INSTITUTE. 

The  first  report  of  the  City  and  Guilds  of  London 
Institute  since  its  registration  has  just  been  issued.  It 
is  in  the  form  of  a  report  by  the  council  of  the  institute 
presented  to  the  governors,  and  adopted  by  them  at  the 
meeting  held  on  the  8th  of  November.  The  meeting 
was  held  in  accordance  with  one  of  the  regxdations  oi 
the  institute,  which  required  that  there  shall  be  a  formal 
meeting  of  the  governors  within  four  months  of  the 
date  of  registration.  The  institute  having  been  reg^- 
tered  on  the  9th  July,  this  period  expired  on  the  9th  of 
this  month.  The  report  states  that  the  institute  has 
agreed  with  the  Commissioners  of  the  1851  Exhibition 
for  a  site  for  their  future  central  institution.  The 
Commissioners  have  g^nted  to  the  institute  a  lease  for 
999  years,  at  a  nominal  ground-rent,  of  a  plot  of  land 
about  300  ft.  long  by  110  ft.  deep,  in  Exhibition -road, 
between  the  temporary  French  and  Belgian  oourte,  and 
close  to  the  South  Kensing^n  Museum.  Mr.  Ruther- 
ford Waterhouse  has  been  selected  as  architect,  and  has 
been  instructed  to  prepare  plans.  The  report  then  goes 
on  to  refer  to  the  other  action  of  the  institute,  the 
details  of  most  of  which  have  appeared  in  previous 
reporte  and  in  the  newspapers.  The  institute  is  assLst- 
ing  University  College,  King*s  CoUeg^,  the  School  of 
Art  Wood-carving,  tiie  Mining  Association  of  Devon 
and  Cornwall,  the  Nottingham  Institute,  Artisans' 
Institute,  the  Union  of  Lancashire  and  Cheshire  Insti- 
tutes, and  the  Horologfical  Institute.  Some  progress  has 
been  made  towards  the  erection  of  a  technical  college 
in  Finsbury,  the  council  of  the  institute  having 
agreed  with  the  Cowper-street  Schools  for  the  lease  m 
a  plot  of  g^und  on  which  the  college  will  be  built.  The 
report  alK»  ^ves  an  account  of  the  progpress  which  has 
been  made  m  the  technical  science  classes  held  at  the 
Cowper-street  Schools,  and  in  the  School  of  Teohnioal 
Art,  South  London. 
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The  report  of  tie  Corainissioii  npou  the  Instmetion  in 
drawing  in  the  French  "  iyoies''  and  oolleffos,  dated 
June,  1880,  biLB  heen  lately  printed  and  oircolated. 
It  1«  addr^eed  to  the  Chamber  of  Dapatiea,  with 
whom  reetB  the  adoption  of  the  reforma  propoeed. 
M.  Delaborde  is  the  "  President  Rapporteur  "  of  the 
CommiMion.  The  aystem  of  instruction,  which  ia 
lecommended  for  adoption  in  France,  is  based  upon 
oonviotiona  very  B'Tnil**^  to  those  which  carried  the  re- 
form in  Engliuid,  of  the  schools  of  design,  in  1B62. 
Upon  the  occamon  of  the  opening  of  an  elenientary 
drawiuK  school,  at  Weetminster,  in  June,  1852,  the 
Bight  Hon.  James  HenW  then  preuding,  Mr.  {now 
K^  Henry  Cole  delivered  an  addresB,  in  which  he 
f^wed  how  the  schools  of  deaign,  instead  of  teaching 
the  prindples  and  practioe  of  applied  art,  had  been 
pelled,  after  11  years'  existence,  to  lirtually  conin 
their  careers  again,  in  the  charaoter  of  "  mere  drawing 
Bchools."  It  had  taken  the  long  period  of  14  years  bo 
amTO  at  the  conriction  that,  in  order  to  edocate  a  com- 
petent designer,  the  obligation  oould  not  be  avoided  of 
teaching  the  very  elements  of  the  art— a  power  of  draw- 
ing. Uuder  the  inspiration  of  this  experience,  an 
official  syllabus  of  instruction  in  drawing,  issued  by  tht 
Department  of  Practical  Art,  then  located  in  Marl- 
borongh- house,  was  prepared  by  Ur.  Bedgrave,  R.A. 
Klementarf  drawing  wba  prescribed  to  bo  the  imltattorj. 
of  right  hnea,  then  of  curves,  then  of  oopieH  of  leaf 
forms,  the  whole  forming  a  Brat  couraa  of  what  wat,  :-,-t.„rf!(.ii  thp 
Btyled  geometrical  freehand  imitation.   Ah  a  completion    .^lungeribing 


the  HUonabUmen  of  appe«lB  which,  from  time  to  tiaM^ 
had  been  urged  for  administratire  solicitude. 

• '  The  Uimster  of  Public  Instniotioa  and  Fine  Arb  w 
onca  took  notioe  of  the  reporte  addieased  to  him  by  tb 
inspectors.  By  a  decree,  dated  9th  July,  1879,  tb 
Minister  directed  a  Speiusl  Conmussion  to  prepare,  fn 
submission  to  the  Cfmseil  Superienr  de  I^iistructia 
Pnbliqne,  a  project  for  organising  the  instruotion  ll 
iha.wing  in  the  '  lyeJee '  and  ooUeges ;  and  by  & 
()th  August,  1879,  this  Commission  acoompliahed  ii 
IBsk.  "ftie  programme,  or  ayUabusea  of  inatnictioD 
inepared  by  a  sub  •Commission,  especially  nominato 
for  the  pnrpose,  were  approved,  on  that  date,  by  fli 
imtire  ConmusHLon  itself. 


-f  this  first  course,  tho  student  had  to  learn  some  ele. 
montory  geometrical  drawing.  He  was  then  deemed 
sufficiently  pr^iared  to  enter  upon  a  course  of  draw- 
ing from  soUd  examples  of  simple  form,  and  to  con 
plete  his  knowledge  in  this  section,  he  was  ej 
pected  to  acquire  the  rudiments  of  linear  pei 
epectivc.  This  initiatory  instruction  in  drawing  ha 
^ce    1832,   remained  in  force  throughout  the  numcj 

Ons   schools   of    art   and   art    classes    throughout    th'  

United  Kingdom,  which  are  r^picnts  of  Gmcr^ent  {^^"^  l'^;;isea  in"'im;U  dk^g  of 
grants  for  drawing  from  the  Science  and  Art  Depart-  ^  „  "  ^  ^^,  ^g^t.  Initruction  in  dr. 
'      Bearing  these  few  facts  in  mind,  tho  agreei '  "^  -  -  - 


of  Opinion  established  between  English  reformei 
State  system  of  drawing  thirty  ycara  ago  and  Frencli 
leformera  at  the  present  time,  gives  increased  interest 
to  the  report  of  the  French  Commission,  which  runs  af{ 


It  is  them  programmes,  o 

that  the  CommiBsion,  to  whi 

lieing  the  reporter,  has  been  ohai^red  to  e 
genially  adopting  them  in  principle,  the  Con 
which  embodied  them  has  not  felt  itself  bound  t 
iidhere  fltrioUy  to  the  teit,  or  to  accept  all  the  ^ropow 
details.  As  theCommission,  whiohhaLdin  truth  initiate 
the  projected  reform,  it  naturally  approved,  and  » 
(lommended  the  '  Consci!  Superieiu^  to  do  so  as  well,  I 
A  meAod  of  instruction  whEoh,  contrary  to  usage  < 
long  standing,  should  be  based  upon  giving  pr«oe£nn 
io  to  apeak,  to  the  training  of  the  eye  before  that  < 
hand,  a  method  by  which  young  people  wool 
be  induced  to  consider  primanly  the  essential  meui 
ingot  the  farms  ;  and  thua,  it  was  decided  that  pup 
should  commence  their  instruction  with  linear  < 
geometrical  drawing.  However  predominant  sneh 
"lethod  should  be  during  the  throe  first  year*  ( 
'  I,  the  CommisHJOQ  had  no  intention  of  o)o«el 
bing  the  practice  of  yonng  drawers  to  the  mM 
lines,  or  of  eatlmating  the  value  of  their  rdl 
tionsonewith  another.  YourCommission  wasof  ojHim 
that,  during  the  first  three  years'  course  of  instructitB 
opportunities  should  be  afforded  the  pupils  of  practical 
applying  the  principles  they  learnt,  am!  that  plementaj 
lessons  upon  drawing;  or  ornament,  the  representati< 
of  objects  according  to  their  appearance,  could  1 
usefully  given.  In  this  way,  whilst  deriving  real  pro( 
the  pupils  would  be  interested  in  their  »-ork,  in  a  way  t 
:ilonged  exercises  in  simple  drawing  of  lines  couldn 
„„  expected  to  affect.  Instruction  in  drawing  then, 
tho  9th,  8tb,  and  7th  classes,  would  have  charaoteristi 


,.,  and  should  be  confined  to,  the  limite  we  have  jo 
indicated  ;  that  is  to  ssy,  the  aim  of  it  should  be  imit 
tion  and  logical  appreciation  of  right  lines,  a  lit 
later  of  curves,  and  later  still,  the  representation 
objecte  involving  the  simplest  geometrical  drawin 
-  Gbktleiien, — The  problan  which  is  now  submitteil  and  the  elemente  of  perspective. 
to  yon  has,  in  the  course  of  late  years,  received  close  "  Work  of  a  slighuy  advanced  sort  would  be  requir 
attention,  and  was  nearly  solved  by  tho  members  of  studente  in  the  sixth  class.  Not  only  would  so 
of  the  '  Conseil  Superieur  des  Beaux  Arte'  as  well  a^  have  to  practice  themselves  in  geometrical  and  in  shad 
by  those  who  formed  the  ^  Conseil  Superieur  di-  perspective  drawing,  of  geometrical  solids,  and  of  a  fr 
J'lostruetion  Pnbliqne.'  After  interchanging  observa-  common  objecte,  but  they  would  be  required  to  ma 
tiouB  and  discussing  variona  projects,  after  labours  of  drawings  ftom  ornament  in  rehef,  taken  from  oonve 
gacceamvc  Commissions  composed  of  both  '  Coneeils,'  aa  tional  and  non-natural  objects,  such  as  mouldin) 
agreement  was  arrived  at  upon  modifications  to  bi' '.  classic  honey  suckles,  dentated  omamente,  &c.,  ai 
— ' '  -" ■■-  ' ''■ '-"-     from  has  reliefs,  inspired  by  eiamplea  of  living  for 


applied  to  tho  system  at  drawingtn  force  in  the  eateb- 
lishmente  of  t^e  universities,  and  upon  tho  compilatiuti 
of  syllabuses,  according  to  which  the  re-organiaatioii 
of  this  system  should  be  carried  out. 

"  In  order  to  give  early  Eatisfaction  to  wishes  whicli 
had  been  eipretucd,  as  well  as  to  ascertain  the  prcoiBf.' 
•cope  of  the  action  to  be  taken,  the  predecuisur  of  tlh 
Uinister  of  Fubtic  Instruction  appointed  a  oertaiii 
number  of  inspectors  of  drawing,  whom  ho  charged 
to  proceed  with  an  inquiiy  upon  the  present  steto  cf 
Affiura  in  the  '  lyc^es '  and  coilegea,  and  upon  the 
wants  for  which  fresh  measures  might  be  found  neoee- 
■ary.  All  the  reporte  containing  the  results  of  this 
inquiry,  undertaken  during  the  first  six  mouths  of  1879, 
pomted  to  the  urgency  nt  important  reforms.  They 
oonfirmcd  what  had  been  previously  indicated  aa  being 

^ . — ™_. — ;„,* ,„^ '^  -  "»itrat«a 


but  hero  agi 
irevented  to  imite 
either  in  or  out  of  classes,  any  kind  of  drawing  ol  t 
human  figure. 

"  Studente  should  not  oommenoe  this  work  until  tli 
reach  the  fifth  class,  and  herein  lies  an  innovsticoi 
principle  which  is  submitted  to  you.  This  innovatit 
gentlemen,  tho  majority  of  your  Conuniaidon  does  i 
any  longer  hesitate  to  propose ;  but  I  am  desired 
state  that  in  the  former  Council,  and  in  many  Comm 
sions  preileding  the  present,  a  minority,  often,  it  is  tri 
of  veiy  small  numbers,  was  opposed  to  the  princi] 
which  the  majority  of  your  Commission  has  seen  fit 

"ToJDCtify objections  against  any^stem  of  init 
inatniction  in  geomatiio  mwing,  the  anthcrity,  b( 
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at  traditioDal  practioe  of  masten  of  all  epochs^  as  well 
a*  of  certain  precepts,  was  quoted ;  against  which, 
nevRthelesiB,  it  would  be  easj  to  adduce  other  authori- 
OM  in  an  oppofite  aenae.  Amongst  any  who  had  facility 
Id  handling  the  pencil,  the  necessity  was  pleaded  of 
dereloping,  from  early  infancy,  the  sentiment  of  the 
besutiftd,  of  ta^te,  of  lesthetio  appreciation  of  form. 
"Sow  the  human  fi  jpire,  such  as  we  see  it  represented  in 
Bonument*  of  antique  statuary,  and  in  the  works  of  the 
muteTit,  heing  an  expression  of  superior  beanty,  it  was 
held  that  tl^  bent  thing  to  be  done  was  to  bring  under 
the  eyes  of  pupiln  from  the  very  first  day,  tiy  the 
exdoftion  of  sll  c-lse,  xnodels,  engravings,  photographs, 
or  cartis  taken  from  antique  sculptures,  or  the  ehe/t 
i'rmtrrf  of  painters  of  the  llenaissancc. 

*'  The  holders  of  a  contrary  opinion— that  is  to  say, 
vichoot  exception  all  those  of  the  Commission  or  above - 
nentioned  '  onnseils,*  who  follow  the  profession  of 
artist— injOjKted  u]X)n  the  absolute  necessity  of  there 
being  a  primarr  or  grammatical  course  of  teaching 
drawing.  *  Since  drawing  serves  as  a  mode  of  ex- 
prMon.  in  the  Fine  Arts,'  said  M.  Guillamne, 
(Ae  of  the  most  distinguished  members,  '  one  concludes 
diat  art  i*  its  unique  object,  and  that  it  is  art  which 
iboald  be  fiimf tl  at  befurc  all  other  instruction.  Xovcr- 
thele^s  rmc  finds  that  its  useful,  practical  Hide,  the 
meani*  of  prcv'itfion  wliich  it  obtains  from  science,  and 
▼hich  f^eTve  as  indispcu.sablo  supjiorts,  even  to  the  artist 
bim!«lf,  are  dLsdained.  Before  knowing  how  to  draw  a 
HiM"  and  x**  rt*oogTii»e  in  it  exactly  its  value,  an  alfecta- 
riun  for  idc^il  li^'^auty  is  pretentiously  set  up.  Is  there 
act  d:inger  in  tlius  appealing  to  the  creative  faculty  and 
iodqKxidc-uco  of  sentiment  when  it  would  bo  wiser  to 
attend  to  the  ordering  and  discipline  of  the  rational 
Realties  :  As  little  as  a  child  may  do  in  a  course  of  in- 
Ftnirtion  in  dr.i  wing,  it  would  be  well  for  liim  to  imbibe 
some  vuTe  notions,  precise  and  practical,  which  may 
iervo  him  during  his  entire  life.* 

*'Yonr  Commission,    gentlemen,   in   preparing    the 

!>Tlbbn.<scrS  which  are  herewith  submitted  to  you,  has 

Wn  animated  by  sentiments  like  those  above  cxpronsod ; 

it  hM  had  in  vi«*w  the  progress  of  national  iutolligouce. 

"Instead  uf  efforts,  premature,  and  necessarily  futile, 

in  the  pre«»nfe  of  objects  beyond  their  comprchenHion 

tnd  age,  the  Commission  proposes  that  beginners  sliould 

vntk  oat  rer>'  simple  exercises,  such  as  almost  constitute 

an  dfeinentar>'  mathematical  apprenticeship.     Instead 

*i  a  iTStem  uf  instruction  subordinated  to  the  pn-fcr- 

eBCHor perfBonal  conveniences  of  professors,  the  Com- 

nuMon  a«ks  you  to  sanction,  for  general  instruction, 

the  e«tahU.«hmput  of  a  fixed  doctrine,  of  a  curriculum 

of  javeienoiro  and  scholastic  study  of  dra^vdng.     It  asks 

Ti^u  ^l  diM.*ug:tge  the  study  of  drawing  fn)m  umcIohs 

diiSculties  in  which  it  has  become  environed,  and  to 

fonnaLiri»fc  and  rc*novate  its  conditions ;  in  a  word,  to 

rabatitute    rational    and   thorough    investigation    for 

nnitine  habit x,  or  mere  facility  of  the  hand. 

•'Ii*  it  necessary  to  dwell  upon  abuses  which,  in 
nuDT  clasM^s  of  drawing,  have  obtained  a  kind  of 
legal  force?  It  seems  that  students  have  too  fre- 
qontly  been  subjected  to  trials  of  patience  in  a  specious 
matttry  over  the  mysteries  of  hatching,  stuurping, 
or  adppling.  Here,  imbued  in  the  rictims  ot  this 
nd  mKhod,  is  to  be  found  the  origin  of  that 
diicgasit,  or,  at  least,  weariness  of  work,  which  has 
fpmif  on  developing  during  sucoessivo  years  of  study. 
Something  worse  than  ignorance  has  arisen,  false 
judgment  and  complete  incimacity,  even  amongst  such 
SA  may  be  natarally  endowea  to  oonoeive  and  represent 
the  trath,  are  the  outcomes  of  this  vicious  method.  Let 
the  most  diatingnished  student  in  drawing,  in  his 
'  Ueki  *  or  college,  be  aaked  to  copy  no  example  dedi- 
nied  to  the  gloiy  of  crayon  smmiV,  but  a  real,  solid, 
objcv^i.  and  unless  he  be  permitted  to  resort  to  the 
■oidaeioiiB  eloqnenoe  and  babble  of  the  style  of  drawing 
he  has  atadied,  ha  mivt  find  himself  totally  unprepared 
lidoaafceistold. 


*'  To  suppress  such  artificial  customs,  to  rid,  as  far  aa 
possible,  instruotion  of    oonventionality,  we  propoee, 

Ctlemen,  to  set  our  faces  against  drawing  mm.  the 
aan  head  until  such  a  time  when  the  pupil,  by 
antecedent  studies  and  acquired  experience,  may  find 
himself  fortified  against  confusion  between  the  purely 
mechanical  imitation  of  an  example,  and  the  paramount 
duty  of  finding  out  how  to  faithfully  reproduce  its 
essential  characteristics. 

'*  It  is  almost  unnecessary  to  say  that  the  study  of 
drawing  from  the  head  having  been  commenced  in  the 
5th  claiss,  that  of  the  entire  figure  will  follow  in  the 
more  advanced  classes.  To  drawing  from  the  human 
figure,  and  to  the  study  of  the  various  parts,  will  be 
added  in  the  4  th,  3rd,  and  2nd  classes,  graduated  studies 
of  agriculLural  fragments,  of  decorative  figures,  &c. 
At  length,  liesidos  developing  and  applying  preceding 
studies  in  the  classes  of  rhetoric  and  philosophy,  the 
new  programme  proscribes  that  pupils  in  both  these 
last  -  named  high  classes,  shall  practise  landscape 
drawing  from  copies,  and,  further,  if  circumstances 
permit  it,  sketches  from  nature,  trees,  buildings,  &c. 
Circumstances  permitting,  a  few  attempts  might  be 
made  in  the  rhetorical  and  philosophical  classes  in 
studying  the  human  head  from  life. 

**Tho  syllabus  of  the  drawing  courses  in  classes  of 
special  secondary  instruction,  has  not  appeared  to  your 
Commission,  to  demand  exceptional  treatment  different 
from  that  laid  down  fur  classical  classes  of  secondary 
instruction,  excepting,  in  so  fur  as  appertains  to  wort 
to  be  done  by  students  in  special  classes,  where,  a 
necessary  division  arises  between  drawing  done  with- 
out, and'  that  done  with  the  aid  of  instruments,  and  in 
which  architectunil  or  machine  drawings  of  un  advanced 
style  forms  part  of  the  studies. 

*"  For  all  other  classes,  the  course  of  study  is  common 
to  lx)th  s('ts  oi  pui)ils.  Both  will  be  required  to  foUow 
the  same  truck,  will  be  subject  to  the  same  tests,  will 
study  from  tlie  same  models  and  copies ;  photographs 
on  account  of  their  negative  character,  and  being  liable 
to  bo  complctelv  misunderstood  by  begfiuucrs,  arc 
rigoiu\»usly  interdicted  from  the  category  of  examples. 
The  only  exception  in  regard  to  photographs  will  be 
made  as  respects  those  from  pen  and  pencil  orawing^  of 
the  masters,  because  in  them,  precise  linc?s  of  the 
muster  hand  are  reprotluced,  and  define  such  methods  of 
drawing  as  are  not  t4)  be  expected  in  photographs  from 
sculptures  and  paintings. 

* '  The  prohibilit  »n  of  photographs  as  examples,  except- 
ing in  the  cases  above  indicated,  is  a  step  to  which  your 
Commission  attaches  great  iniportiince.  On  this  point 
it  has  expressed  an  opinion  of  conformity  with  that  of 
the  unanimity  of  the  majority  of  the  preceding  Com- 
missions. As  to  tlie  establishment,  proposed  by  the 
more  recent  of  thest-,  of  a  course  of  twenty  lessons  for 
secondary  si)ecial  instruction,  and  of  fifteen  lessons 
upon  the  genenil  history  of  art,  your  Commission 
has  been  forced  to  the  conclu.sion  thot  it  was  im- 
practiwible.  It  has  cc»nsidercd  on  one  hand  that 
the  two  hours  allowtMl  in  the  *lyct?es'  and 
colleges  for  drawing  could  not,  without  difficulties,  be- 
reguluted  to  admit  of  tlie  special  courses  in  question,  and 
it  feared  on  the  other  hand  that  in  the  majority  of  case* 
the  teaching  staffs  might,  in  the  absence  of  effidentiy 
tested  ability  to  impart  such  instruction,  as  tlmt  neces- 
sary in  a  comprehensive  history  of  art  embracing  all 
epochs  and  successive  phases  of  art  in  different  countries, 
be  unable  to  meet  the  requirements  expected  of  them. 

"I  have  attempted,  gentlemen,  to  bring  together 
the  considerations  which  have  influenced  us  in  deter- 
mining the  choice  and  compilation  of  the  various  articles 
composing  the  syllabuses  of  instruotion,  upon  the  adop- 
tion of  which  you  are  asked  to  deliberate.  I  fdioulcl 
only  add  that  in  deciding  to  recommend  the  adoption  of 
a  progressive  course  of  instruction  in  drawing,  based 
upon  an  elementary  training  in  geometry,  your  Com- 
mission has,  beyond  such  convictions  as  theory  alone 
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might  cany,  felt  the  benefit  and  utility  which  arise 
from  a  reg^ulated  and  practical  order  of  stages  of  in- 
fltmotion. 

''From  statistics  furnished  by  the  Director  of 
Secondary  Instroction,  it  appears  that  about  a  third  of 
ihe  students  in  our  'lycoes'  are  receiving  special 
instruction,  and  that  of  the  remainder,  the  half,  at  least, 
•of  the  2nd  and  3rd,  do  not  rise  beyond  the  4  th  dass. 
*  Thus,'  as  the  Director  of  Secondary  Instruction  says, 
^  the  half  of  our  students  are  destined  for  commerce,  for 
industrial  persuits,  for  manufactories,  either  as  managers 
or  workmen.  Consequently,  if  instruction  in  drawing 
'  the  figure  from  copies '  be  made  the  foundation  of  a 
•scheme  of  tuition,  uie  half  of  the  students  would  miss 
those  preparatory  courses  of  precise  drawing  which  are 
more  closely  allied  to  different  industrial  careers. 

*  *  How  can  one  escape  from  being  struck  by  the  gravity 
of  such  a  danger  ?  The  means  of  avoiding  it  lies  in  the 
very  method  and  projected  re^organisation  of  the 
ins^*uction  in  drawing  which  your  Commission  recom- 
mends  you  to  adopt.  This  method  entails  no  sort  of 
•compromise.  The  vocation,  otherwise  exceptional,  of 
those  students  who  may  some  day  become  artists  is  not 
endangered,  since  the  scientific  principles  they  will 
^icquire  the  knowledge  of,  will  be  certainly  called  into 
play.  The  more  general  interests  of  those  who  in  the 
course  of  their  lives  may  be  called  upon  to  express  their 
ideas  by  more  adequate  means  than  by  speech  or 
writing,  will  not  be  jeopardised,  and  finally,  from  the 
philosophical  point  of  view,  a  more  precise  notion  of 
the  conditions  and  uses  of  the  art  of  drawing  will  be 
'disseminated.  In  a  single  word,  instruction  in  draw- 
ing thus  understood  and  followed,  would  have  the 
advantage  of  at  once  imparting  to  pupils  a  logical 
education,  and  of  usefully  preparing  the  way  of  their 
future." 

To  this  report  are  appended  the  syllabuses  proposed 
for  the  various  classes  in  the  lyc^es  and  colleges,  which 
in  a  measure  correspond  with  the  stages  of  insixuction 
set  forth  in  the  official  Art  Directory  of  the  Committee 
4)i  Council  on  Education. 


GUM  HOGG  AND  ITS  USES. 

Under  the  name  of  Gum  Hogg,  a  substance  is  described 
"in  the  American  Journal  of  tharmocy,  of  which  it  is 
stated  that  the  botanical  source  is  unknown.  It  appears 
to  be  of  a  similar  nature  to  tragacanth,  taking  up  a 
large  proportion  of  water,  though  it  is  not  absolutely 
soluble.  An  experiment  in  this  direction  showed  that, 
after  being  in  cold  water  for  twenty -four  hours,  it 
swelled  up  into  a  soft  white  transparent  mass,  occupying 
the  lower  half  of  the  vessel  in  which  it  was  placed ; 
when  agitated,  the  mass  showed  no  disposition  to  form  a 
xmiform  mucilage,  but  separated  into  small,  soft,  trans- 
parent, and  rather  granular  fragments  resembling 
pounded  ice  ;  this  subsided  at  the  bottom  of  the  vessel 
again  when  it  was  set  at  rest.  A  second  portion  of  the 
gum,  by  prolong^  boiling  with  water,  gave  the  same 
result  as  obtained  with  cold  water. 

The  commercial  history  of  this  gnm  in  North  America 
is  very  interesting.  It  appears  to  have  been  introduced 
into  Salem,  Mamachussets,  about  thirty  years  since. 
At  that  time  Salem  was  the  head-quarters  of  the  East 
India  trade,  and  this  gnm  came  with  a  lot  of  tragacanth 
imported  to  that  place  from  Calcutta.  It  was  supposed 
that  it  might  be  used  in  place  of  tragacanth,  as  a  cneaper 
article,  by  tbe  shoemakers.  It,  however,  came  into  the 
hands  of  a  noted  dru^  garbler  of  the  place,  and  was  re- 
jected by  him  immediatelv  as  an  inferior  gum.  It  was 
next  shipped  to  Boston  for  sale,  and  a&r  a  number 
of  ineffectual  attempts  to  foist  it  on  the  market, 
it  was  finally  put  up  at  public  auction  and  sold 
for  two  or  three  oents  a  pound  to  one  of  the  princi- 
pal bookaellers.  The  purchaser  made  a  number  of  in- 
«ffeetuid  attempts  to  utilise  it  for  different  purposes, 


and  finally,  somewhat  disgusted,  placed  it  in  the  hands 
of  a  Prof.  Jackson,  a  chemist,  in  the  neighbourhood  of 
Boston  ;  he  made  several  experiments  wiui  it,  and  dis- 
covered its  property  of  forming  a  gfood  non-adhesive 
mucilage,  wnen  boiled  with  an  alkali.  It  was  soon 
after  utilised  for  the  manufacture  of  marbled  paper, 
which  was  just  then  becoming  known  in  the  oountiy. 
Gradually  the  secret  became  known,  and  as  there  was 
a  slight  demand  for  the  article  at  different  times,  BnaaU 
lots  were  brought  into  the  country.  Up  to  the  time  of 
the  experiments  being  made  the  gpum  had  received  no 
name,  out  aferwards  it  was  known  through  the  trade 
by  that  of  gum  hogg,  and  it  is  believed  that  the  name 
was  given  by  Prof.  «fackson,  on  account  of  its  obstinaner 
in  resisting  the  different  efforts  for  its  sdlution,  and 
thus  behaving  like  a  well-known  ftnimRl  of  mwiiliM'  jier- 
verse  and  wilful  habits. 

Of  late  years,  the  g^um  has  gone  considerably  out  ol 
use  on  account  of  the  irregularity  and  scarcity  of  the 
supply.  The  process  in  which  this  gum  takes  a  part  k 
the  manufacture  of  marbled  paper  consists  of  staining 
the  P&P^i*  luid  the  edg^s  of  books  in  a  variegated  man- 
ner. The  gum  is  first  allowed  to  soak  in  cold  water 
until  swollen,  and  then  boiled  with  a  weak  solution  of 
pearlash  until  a  thick  consistent  mucilage  is  obtained, 
which  is  strained.  This  forms  the  basis  or  vehide  for 
receiving  the  colours  and  transferring  them  to  the  paper, 
and  is  placed  in  a  shallow  tank  alx)ut  five  feet  long, 
three  feet  wide,  and  four  inches  deep.  This  body  must 
be  removed  as  often  as  fermentation  in  the  mucilage 
renders  it  liquid.  In  cold  weather  this  is  not  so  freque^ 
but  in  hot  weather  it  must  be  replaced  with  fresh  al 
least  twice  daily.  The  colours  used  are  the  ordinaiy 
paint  colours  g^und  to  a  cream  with  thin  mucilage  <x 
gum  arabic.  The  workman  standing  over  the  tank 
first  takes  a  large  brush  with  spreading  bristles,  aad, 
dipping  it  in  his  colour,  sprinkles  it  over  the  surface  of 
the  tank  by  twirling  the  handle  between  his  hands. 
The  value  of  the  mucilage  is  now  shown,  for  the  colour 
does  not  either  mix  with  it  or  spread  over  its  surface, 
but  retains  the  circular  form  the  drops  would  assame 
upon  first  striking  a  plane  surface,  llie  first  colour  is 
then  followed  in  a  similar  manner  by  a  second,  using  a 
fresh  brush,  and  thus  in  turn  by  a  third,  and  so  on,  at 
the  pleasure  of  the  operator,  each  particular  drop  show- 
ing no  disposition  to  mix  with  its  follow.  The  pattecn 
thus  made  is  mostly  of  round  drops,  but  should  it  be 
desired  to  vaiy  it,  combs  of  different  degn^ees  of  fin^^nf 
are  drawn  in  different  directions  gfently  over  the  surface^ 
producing  beautiful  wavy  lines  and  fig^ures.  The  paper 
is  now  floated  gently  over  the  surface  of  the  tank  for  a 
few  seconds,  where  the  colour  is  transferred  from  its 
surface  to  that  of  the  paper,  and,  after  being  hung  to 
dry,  is  burnished  by  hot  steel  rollers;  no  particular 
quality  of  paper  is  needed,  the  only  requisite  being  it 
should  not  be  too  highly  calendered.  A  smooth  piece 
of  board  is  now  drawn  over  the  surface  of  the  tank, 
when  it  is  ready  for  a  fresh  operation.  The  edges  of 
the  books  are  stained  in  a  similar  manner,  the  book 
being  taken  imbound  and  pressed  between  boards  tighUy 
together,  so  that  none  of  the  colour  shall  penetrate 
beyond  its  surface ;  they  are  afterwards,  when  dry, 
burnished  by  a  hot  iron  tool  by  hand.  The  products 
afforded  by  the  process  are  of  infinite  variety,  and,  as 
can  be  imag^ed,  no  two  products  are  ever  exactly  alike, 
and,  by  varying  the  colours,  an  almost  endlcNBs  kaleidos- 
copic change  can  be  produced. 


THE  MANUFACTURE  OP  PORCELAIN  IN 

KTANGSL 

The  province  of  Eliangsi  has,  for  some  time  past,  been 
celebrated  for  its  production  of  c^awarojand  the 
trade  in  this  article  is  steadily  increasing.  The  great 
bulk  of  it  is  carried  in  native  craft  direct  from  the 
factories  to  various  points  in  China,  iq^  and  down  the 


J0X7BNAL  OF  THE  SOOIETY  OF  ARTS,  November  26,  1880.  35 


Birer  Tang'-tbe-Kiaiig,  and  along  the  ooast  even  as  far  finest  specimens  are  selected  by  an  official  for  the  Court 

18  Canton  ;  a  large  quantity  is  shipped  vU  Kiukiang  for  at  Pekin,  and  these  are  called  Imperial  ware  (<*  Kuan 

Shanghai    for  transhipment   to   northern    ports,   but  Yao'*),  and  each  article  boEuv  a  ** Kuan  Yin*' or  fornaoe 

dueflj  Tientsin.     The  great  factories  for  the  manufac-  stamp  upon  the  back,  which  merely  gives  Uie  year  of  the 

tore  of  chinaware  are  at  a  place  called  Kingtd-chfin,  dynasty  reigning  at  the  time  of  manufacture.    All  the 

but  it  is  a  curious  fact  that  none  of  the  clay  employed  other  ware  in  designated  **  Min  Yao,'*   mAiming  the 

is  found  in  that  distriot ;   this  is  all  imported  from  ware  made  for  the  people ;  that  is  of  a  conmonkind. 

districts    in     the    neighbourhood     of     Kankang-fu,  Several  samples  of  the  Kiukiaug  porcelain  were  exhibited 

Ewangrin-fUf  and  Jaoohow-fu.     The  chief  reason  for  in  the  Philadelphia  and  Paris  Exhibitions  of  1876  and 

the   selection    of    Kingtd-chdn   as   a    site    on  which  1878. 

to  erect  porcelain    factories  so  extensively,   was  on  : 
aoroont  of    the  water   found    there,  which,   because 

"**!?  ''JS™^  ""^  '^®*^r:J^^J^!S?*^P'^"  GENERAL   NOTES. 

natod  inth    salts,  was  considered  most  fit  to  punfy 

aad  refine   the   clay,  and  unite  its  particles.      It  is  ^ 
that   this  clay  is  a  composition,   and  that  two 


<r  three  hundred  years  are  required  to  prepare  it ;  this,       Technical  Education. — Sir  John  Bennett  has  addressed 
krwever,  cannot  be  so,  as  in  that  case,  the  ware  would    a  letter  to  sevpral  of  tko  moinin^  papers,  stating  that  he  is 


the  workmen  ^ntinue  pounding  for  a  l^g  time.     Of  E??*T*v^.".  ^I^JIT  ^{^  ropresentatives  on  the  govemmg 

uma  wwuucu  uvumuud  uviuumu^  *"*  ?  .""»  *•  "f^'     ^*  bodv  of  thw  institute,  tUcv  httve  not  as  yet  contributed  any- 

this  powder  a  pa«te  is  formed,  and  this  is  kneaded  and  ^y^    towards  its  funds. 

beaten  in  order  that  it  may  become  softer,  and  that  the  n-»i*«-i  n^......      a        —      *  i    *                  v  ^ 

inter  may  be  incorporated  with  it.    After  the  chiy  is  C'*"*"  ^?^?k  ^•";^  T"^"*?  ^^i"^*  ^"i  ^^^ 

^1 ^vil. ij^j^*  :_  *^ A  1 AV^ 1,^1  i-.*.^  :: connected  with  the  matenols  used  m  the  inunufacture  of 

is  armnt^  for  delivery  in  the  Cutlers* -hall  in 
,  1880,  and  January',  February,  and  March,  1881. 

_  _     lecture  will  be  bv' Sir  Henry  Bessemer,  "On  the 

and  evening,  but  removed  as  the  day  gets  warmer  for  Manufacture  aiid  Uses  of'Steel,  with  Special  Reference  to 

fear  of  its  being  warped.      The  various  articles  are  its  Emplo^-ment  for  Edg^  Tools.*'     A  subsequent  lecture 

thus  dried  by  deg^reea,  and  as  soon  as  the  ground  is  will  bo  (pven  by  Prof,  lluntin^on,  of  King's  College. 

ooDsidered  fit  to  receive  colours  they  are  painted,  and  Electric  Light  Wires.— A  letter  from  Mr.    James 

in  order  to  give  the  vessels  and  ooloure  a  better  lustre,  or  Harrison,  superintendent  of  the  Now  York  Board  of  Fiie 

t  highly  enamelled  appearance,  a  very  fine  layer  of  the  Underwriters,  dated  October  21 ,  is  printed  in  the  Seientt/fe 

fluneporoelain  is  made,  and  the  whole  work  washed  with  American^  which  contains  on  account  of  an  accident  occa- 

it.  This  gives  that  particular  whiteness  and  lustre  to  be  sionod  by  electricity  from  an  electric  light  wire  in  the  office 

seen  in  tie  very  finest  ware.    The  next  process  is  to  of  Messrs.  Silcox  and  Co.,  of  Now  York :— "  One  day,  either 

I       pat  the  articles  into  a  furnace,  and  bake  them  i*-ith  a  Monday  or  Tuesday  last,  some  persons  on  the  roof  of  one  of 

i      instant  Imt  gentle  heat,  which  will  not  break  them,  ^he  mteryeninjc  buildinprs,  dropped  an  electric  h«At  wiro 

After  they  hive  acquir^  the  proper  consistency,  they  ,T?  ^**  "^  .^^^  te  ephone  wire  of  Messrs.  bilcox.  Wing 

AAKs  Murjr  u«w«7  av4iAAA«7u  i^  j  w^n,   w              j,         j  the  two  wires  in  contttct.     The  effect  rather  astonished  the 

are  allowed  to  remam  some  tune  before  bemg  with-  .^  j^  ^l^^  ^^^^      I,l^,„^^  l,^^t  ^^rth  from  the  telephone 

drawn,  to  nrevent  any  damage  by  a  too  sudden  ex-  Ja^trument  on  the  wall,  prnducing  such  an  intense  heat  as  to 

«  to  the  cool  air.     The  value  of  this  chinaware  entirely  dwtroy  the  majrnets."      The  editor  points  out  that 

ids  Terr  much  upon  fancy ;  but  it  is  generally  con-  guch  an  accident  as  this  niay  be  prevented  oy  covering  the 

'  that  tnree  things  combine  to  make  any  one  of  the  electric  light  wireti  or  the  telephone  magnets  with  insulating 

n  eomplote,  viz.,  tiie  fineness  and  rare  finish,  the  material,  and  urges  the  necessity  of  this  precaution. 

pmfrg  and  dcwigningof  the  figures,  and  the  shape  and  Edinburgh  School  of  Cookery  and  Domestic  Soonom  j. 

ndnoa  of  the  work.   The  fineness  may  be  tested  by  the  —The  sixth  session  of  this  school,  and  the  first  under  its 

tnn^Mioicy   which  is  discernible    chiefly  about  the  extended  name,   was  ojiencd  by  Dr.  Boddoc,  F.R.S.,  pre- 

e^gvs  of  the  article.   The  whiteness  is  often  confounded  sident  of  the  Health  Section  of  the  Social  Science  Con- 

with  the  varnish,  but  it  is  said  that  age  in  time  makes  gress.      The  subjects  to   be   taught   during   the   sosHion 


the  briirhtoess  of     ""Giace.      m.   vjennau  muiuou  «u  uumuf^  iiui   uroHHaf,    otr. 
.«  .  ^         ji  *  At.  i_       mu     t  IV.    Ambulance  lectures  on  first  aid  to  the  injured.     V. 

*^  ™?*^  .'^.^^t!"^  *"'  ^  .rf^      ^^^  *°"^ii  Ph;'8iologv  and  healtli.   A  sm.Ul  library  of  the  leadingbooks 

must  not  be  too  thick,  because  in  that  case  there  wdl  ^^  -^^^^  nwkerA',  and  phvsiology  has  bt^-n  formed  for  the  use 

be  a  cnuh  upon  it,  and  it  will  ahme  too  much,  and  the  ,,£  students.    The  Hon.  Se*  rotary  is  Miss  Guthrie  Wright, 

flufaoe  is  only  perfectly  even  when  it  has  not  the  least  g^  Strandwick-place,  Edinburgh. 

rung  or  the  smallest  depression  to  be  seen,  ^though  porcelain  Clays— Prof.  Wurtz,  who,  a  year  or  two 

few  pieces  are  without  some  of   these  defects.      In  examined  some  of  the  so-called  porcelain  clays  used  at 

colooring    the    chmaware,    imperial    yellow,    milkv  j^^  toMxA  that  they  were  no  clays  at  all  in  the  sdentiflo 

white,  red,  and  grey  are  the  favourite  g^unds  on  which  f^cuM  of  the  term,  and  hence  drew  the  startling  conclusion 

an  painted  figurea,  landscapes,  flowen,  trees,  birds,  that  the  Japanese  porcelain  is  not  prepared  from  china-clay. 

and  arabeaquea,  though   tnrqumse   blue,  pale    pink,  Many  other  analyses,  however,  have  been  made  by  Prof .  R. 

naiarine  blue,  and  sage  green  grounds  are  often  em-  ^.  Atkinson,  formerly  of  University  College,  London,  and 

plTved.    Arabewiues  are  more  frrauently  met  with  than  now  of  the  University  of  Tokio.    These  analyses,  which 

lay    other     styfe    of    ornamentation,    and   they    are  have  lately  been  published  by  ti^e  Asiatic  Society 

genermllT  in  boiden,  but  are  ahw  ised  f or  eirich-  do  not,  on  the  whole  bew  out  the  views  of  Prof,  ^u^^^ 

SSTwMa  VmSoi  of  vases,  consisting  of  fanciful  »?y  »*«  *^^  "^°^  *.^*  the  composition  of  some  of  thodays 

ug  uw  wiMwwi«»wi  u*  T«^      V  fl!!."?        *»"»^*"  qI  Japan  ia  very  similar  to  that  of  ordinary  Kaolm.    One  of 

and  ^desl  nuxtores  of  all  aorta  of  figures,  real  uid  Se  gktouma  Sys,  for  example,  contains  ^51 79  per  cent,  of 

nsagmary,  often  truncated  and  growing  out  of  plants ;  ^     gQ.g^  oj  alumina,  and  11 74  of  combined  water.    It  is 

also  all  sorts  of   plants,  and  involved   and   twisted  ^^^^^  however,  that  some  of  the  other  analysea  agree  with 

iotisge.    ICsnyof  tiie  dedgns  in  painting  are  mean  and  ^hose  of  Wurtz;  indeed, one  of  them  showsas  much  as81*86 

•«■— «^^  flowen  and  trees  are  often  fairly  well  done,  per  cent,  of  silica.    But,  notwithstanding  aueh  anslyMs,  It  is 

bol  Che  flguns  of  men  are,  as  a  rule,  monstrous,  whereas  clear  that  true  porcelain-day  is  used  by  some  at  least  of  the 

other  pietmes  tott  bold  and  wdl  proportioned.     The  Japanese  potters.— 2i^»  Awiimy, 
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xsetdigb  of  the  80giett. 

Obdinaby  Mbetinos. 

Wednesday  evenings,  at  eight  o'clock.  For 
meetings  previous  to  Christmas : — 

DscfEXBEB  1.— "The  Photophone."  By  Professor 
Alezaitbbb  Gbahav  Bell.  F.  J.  Bsamwell,  F.R.S., 
Ghairmaii  of  Coimcili  will  preside. 

BscEiCBEB  8.— "LoDdon  Fogs.*'  By  Dr.  Alpbed 
Gabpenteb.  Edwin  Ohadwick,  G.B.,  Vice-President 
of  the  Society,'  will  preside. 

Decembee  15. — "The  Use  of  Sound  for  Signals.*' 
By  E.  Pbice  Edwabds,  Secretary  to  the  Deputy-Master 
of  the  Trinity-house.  Dr.  Ttndall,  F.B.S.,  will  pre- 
side. 

For  Meetings  after  Christmas : — 


"Buying  and  Selling;  its  Nature  and  its  Tools." 
By  Prof.  BoNAXT  Pbice.  On  this  evening  Lord  Alfbed 
S.  GuuBOUiLL  will  preside. 

"  Causes  of  Success  and  Failure  in  Modem  Gold 
Mining."    By  A.  G.  Lock. 

"The  Participation  of  Labour  in  the  Profits  of  En- 
terprise." By  Sedlet  Tatlob,  M.A.,  late  Follow  of 
Trmity  College,  Cambridge. 

"  The  Gold  Fields  of  Lidia."     By  Hyde  Claeee. 

"Flashing  Signals  for  Lighthouses,"  By  Sir  Wk. 
Thoicson,  F.R.S. 

"  The  Present  Condition  of  the  Art  of  Wood-earring 
in  England."    By  J.  Hunoebfobd  Pollen. 

"  Five  Years'  Experience  of  the  Working  of  the  Trade 
Marks'  Registration  Acts."    By  Edicund  Johnson. 

"  Trade  Prospects."    By  Stephen  Boubnb. 

"The  Manufacture  of  Aerated  Waters."  By  T. 
P.  Bbuce  Waeben. 

"The  Compound  Air  Engine."  By  Col.  F.  Bbau- 
XONT,  R.E. 

"Improvements  in  the  Treatment  of  Esparto  for 
the  Manufacture  of  Paper."  By  Whjjam  Abnot, 
F.C.S. 

"Deep  Sea  Investigation,  and  the  Apparatus  used 
in  it."    By  J.  G.  Buchanan,  F.R.S.E.,  F.C.S. 

"The  DlBcrimination  and  Artistic  Use  of  Precious 
Stones."    By  Prof.  A.  H.  Chubch,  F.C.S. 

"Forest  Conservancy  in  India."  By  Sir  Richabd 
Tbmflb,  Bart.,  K.C.S.I. 

"The  Tenure  and  Cultivation  of  Land  in  India." 
By  Sir  Geoboe  Caxpebll,  K.C.S.I.,  M.P. 

"  Indian  Agriculture."    By  W.  R.  Robxbtson. 

"Trade  Relations  between  Great  Britain  and  her 
Dependencies."    By  Wk;  Westoabth. 

"  The  Languages  of  South  A^oa."    By  R.  Gust. 

"The  Loo  Ghoo  Islands."     By  Consul  John  A. 

GUBBZNS. 

Caittob  Lbotubes. 

Monday  Evenings,  at  eight  o'clock.  The  Krst 
Course,  on  "  Some  Points  of  Contact  between  the 
Boientifio  and  Artistic  Aspects  of  Pottery  and 
Foroelain."  Five  Lectores,  by  Prof.  A.  H. 
Ohttsgh,  M.A.  Oxon.y  F.C.S. 

f 

LeOTUBB  II.--K0VEXBSB  29. 

yitreons,  plnmbiferons,  boradc,  and  fslmthie  gkuses 
«nd  enamels.  Iridescent  and  metalHo  insfcres,  and 
odomring  sobstanoes. 


Lectube  m. — Dbcb)cbbb6. 
Stoneware  and  other  wares  glazed  with  salt. 

Lectdbe  IV. — Dbcembeb  13. 
Soft  paste  porcelains,  European  and  Oriental. 

Lectube  V. — Dbceubeb  20. 

Hard  paste  porcelains,  Chinese,  Japanese,  and 
European. 

The  Second  Course  will  be  on  "  Watchmaking," 
by  Edward  Riog,  M.A.    Three  Lectures. 

The  Third  Course  will  be  on  "The  Scientific 
Principles  involved  in  Electric  Lighting,"  by  Prof. 
W.  Q.  Adams,  F.R.S.    Four  Lectures. 

The  Fourth  Course  will  be  on  "  The  Art  of  iLace- 
making,"  by  Alan  S.  Cole.    Three  Lectures. 

The  Fifth  Course  will  be  on  '*  Colour  Blindness 
and  its  Influence  upon  Various  Industries,"  by 
R.  Brttdenell  Carter,  F.R.C.S.    Three  Lectures. 


Admission  to  Meetings. 
Members  have  the  right  of  attending  all  the 
Society's  meetings  and  lectures.  Every  Member 
can  admit  two  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures. 
Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a  Member. 


XSSTIHOS  FOB  THE  ZSBVISQ  WEEK. 

Monday,    Nov.   20Tn...80CI£TT    OF    ARTS,   John-ttzw^ 
Adelphi, W. C. ,  8p.m.    (Cantor  Lectures. )    Prof. A. K, 
Chiircb,  "  Borne  Points  of  Contact  between  the  Sdcntiflg 
and    Artastic    Aspects  of    Pottery    and    PoroelaiiL'* 
(Lecture  n.) 
British  Architects,  9(  Conduit-street,  W.,  8  p.m.    Mr.  E. 
C.  Robins,  "Sanitary  Science  in  its  Relation  to  Ciril 
Architecture." 
Xostitute  of  Actuaries,  The  Quadrangle,  BiBff's  CollMe^ 
W.C.,  7  p.m.     Presidential  Addreas,  by  Mr.  A.  H. 
Bailev. 
Medical,  11,  Chandos-street,  W.,  8i^  p.m. 
TusBDAT,   Nov.   80TH...Ro3nd,   Burlington -house,  W.,  4  lUDw 
Anniversary  Meeting. 
Civil  Engine^n,  25,  Great  Geoygo  stieet,  'Westminfter* 
S.W.,  8  p.m.    Renewed  Diacussion  upon  Mr.  Maxwdl*s 
Paper,  "New  Zealand  Government  Railways,"  and oa 
Mr.  Mosse's  Paper,  "  C^lon  Government  Rtulwftya.'* 
Zoological,  11,  HanoveiHMiuare,  W.,  8^p.m. 
WsDirssDAT,  Dbg.  18T...80CISTT  OF  ABT8*    J6hn-tlne!t 
Adelphi,  W.C,  8  p.m.    Prof.  Alexander  Gvah«m  Bdl» 
"  The  Photophone." 
Geological,  BurlingtoD-houae,  W.,  8p.m. 
Entomological,  11,  Chandos-street,  w.,  7p.m. 
Pharmaceutical,  17,  Bloomdbury-square,  w.C,  8  p.m.    1. 
Mr.  C.B.AUe>n,r"  Note  on  the  History  of  Bafltan.**   t. 
Mr.  £.  M.  Holmes,  "Hie  Use  of  Saffron  in  Fhanu^." 
AxdiCBoloaioal  Association,  82,  8admlle-stz«etvW.>8pjii. 
1.  Rev.  I)r.  Hooppd,  **  The  Explorations  of  the  Rcmaii 
Station  of  l^nonom  (Bfaichester).'*  2.  Dr.  Wake  Smart, 
**  Roman  Remains  at  Nunling,  Hants." 
Tbuisd  AT,  Dec.  2nd.  . .  Antiquazies,  Barungton4Mnue,  W.,  8ft  pjDB. 
I  jnnean,  Bnrlington-hopae»  V.»  8  p.m.     1.  Mr.IVedaick 
Townsend,  '*An  Fnrthrcea  new  to  England."    2.  Dr. 
Maxwell  Masters,  **  The  Cooifen  of  Japan." 
Ghemioal,  BurUngton^^iouM,  W.,  8  p.m.    1.  Mr.  W. 
Ramsey.  "  Communioation  from  the  Labantoxy  of  ih9 
Univieraity  College,  Bifatol."   8.  Laura  Matidn  Bom* 
vant, "  The  SmcSo  Vohune  of  Chloral."    8.  Mr.  J.  W. 
Haniflton,  "  The  IVmnatioa  d  Oniwn-TBlxalmimidt  ia 
the  Manufacture  of  Bromine."    4^  BaUot  for  the 
tion  of  Fellows. 
South  London  Photographie  (at  tlie  HoiTti  ov 
Boctfmr  <MP  Abts),  8  p.m. 
JiuBAVf  Dxo.  8«D...Phflolo^oai,  Univevily  OtXkttBt  .W.a»  8  ] 
Geologista'  Association, XJniversitj  OoI]eg«^.W.O.»a: 
ArduBdlQgical  lartttute,  le,  l?ew  -^  "-- -  -  — — 
4pjn« 
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VOTICES. 


THS  PE0T0PE09X. 

ection  of  the  diagrams  used  by  Professor 
1  Bell,  to  illustrate  bis  paper  on  the  Pboto- 
will  be  reproduced  in  next  week's  JoumaL 
las  not  been  sufficient  time  to  allow  of  the 
being  prepared  for  the  present  issue. 


CAHTOB  LSCTUBIB. 

feoond  lecture  of  the  first  course  was  de- 
em Monday,  the  29th  ult.,  by  Prof.  A.  H. 
,  li.A.,F.B.8.,  on  "Some  Points  of  Contact 
1  the  Scientific  and  Artistic  Aspects  of 
and  Porcelain."  The  lecture  was  devoted 
treatment  of  glazes,  enamels,  lustres, 
louring  substances.  The  lectures  will  be 
in  the  Journal  during  the  Christmas  recess. 


mCAL  EZAMnrATI098  IB  VOCAL  AHD 
IHSTBTTMEVTAL  XUBIC. 

next  examination  at  the  Society's  house 
iield  daring  the  week  commencing  January 
181.  Particulars  will  be  forwarded  on  appli- 
<o  the  Secretary,  Society  of  Arts,  John- 
LdelphL  No  names  can  be  received  after 
I  December,  1880. 


;SSSIV08   OF   THS   SOCIETY. 


THOU)  OBDnrABT  ICESTIKe. 

esday,  December  Ist,  1880 ;  F.  J.  Brah- 
P.B.S.,  Chairman  of  the  Council  of  the 
in  theohair. 

oUowing  candidates  were  proposed  for 
M  members  of  the  Society  :— 

in,f  26,  St.  Peier's-square,  Hammersmith, W. 
■Mf^  9  and  10.  Baker-atreet,  Portman-sq.,  W. 
hnwMM,  dmroii  Bntry,  76,  Garter-lane,  E.G. 
Oodtey  CSwriet,  22,  Kio^iHitreet.  Portman- 


Macauley,  Liout.- Colonel  Ccorge  William,  43,  Craven- 
road,  W. 

Stubs,  Peter,  Statham-lodge,  Warrmgto;i. 

Sjmmons,  Edmund,  Eagle-house,  Bermon-hill,  Wood- 
ford. 

Walker,  Bobert,  J.P.,  Kidwells  park.  Maidenhead. 

Waterhouse,  Seba«tiaD,  37,  Catherine  street,  Liverpool, 
and  Windham  Club,  8.W. 

WiUiams,  William  Henry,  23,  Holland-park,  W. 

The  following  candidates  were  balloted  for,  and 

duly  elected  members  of  the  Society : — 

Allcock,  Arthur  Thomas,  5,  Spring-gardens,  Newark- 

upon-Trent. 
Atkmson,  Frederick  William,  137,  Leadenhall-street, 

E.C. 
Aylmer,  Capt.  John  Evans-Frckc,  M.P.,  Aylmenfield, 

Streatham. 
Baillie,  J.  H.,  15,  Old  Bond-street,  W. 
Baxter,  F.,  South  Eastern-wharf,  Park-street,  S.E. 
BeU,  B.,  83,  Knightrider- street,  EC. 
Bennet,  Peter  Duckworth,  Edgbaston,  Birmingham. 
Biggs,  Benjamin,  3,  Laurence  Poimtney-hill,  E.C. 
Blackwood,  Bichard,  9G,  Cromwell-road,  South  Ken- 
sington, S.W. 
Blamires,  Thomas  Howard,  Closo-hill,  Lockwood,  near 

Huddersfield. 
Blyth,  James,  31,  Park-terrace,  Regent* s-park,  N.W. 
Cape],  Frank  C,  The  Mount,  Wilimngton,  Kent. 
Carpmael,  Alfred,  1,  Copthall -buildings,  E.C. 
Clark,  William  Timbrel!,  Kilsby,  near  Rugby. 
Collington,  James  B.,  Beeston,  Nottinghamshire. 
Comerma,    Capt.    Andres  A.,    48,    Maofarlane-road, 

Shepherd*8-bush,  W. 
Cottew,  William  Stokes,  The  Bank,  Tottenham. 
Cranwell,  William  B.,  42,  Portsdown-road,  W. 
Crookenden,    Isaac   Adolphus,     Marlborough  •  house, 

Blackheath,  S.E. 
Deane,  James  Parker,  D.C.L.,  Q.C.,  3,  Paper-buildings, 

Temple,  E.C,  and  16,  Westboume- terrace,  W. 
Deaville,  Rev.  Joseph  Gibson,  Agincourt-villa,  Bury, 

Lancashire. 
Dewrance,  John,  176,  Great  Dover-street,  S.E. 
Eaton,    Francis  James,    Albert-road,    Hesketh-park, 

Southport,  Lancashire. 
Emptage,  Daniel,  Dane-hill  Sanitary  Works,  Margate. 
Estcourt,  Roland  M.,  Local  Government  Board,  S.W. 
Evans,  Lieut. -Colonel  John,  Highfield,  Derby. 
Ford,  Geors^e  Benjamin,  196,  Westminster-bridge -road, 

S.E.,  and  9,  Cuthill-road,  Denmark-hill,  S.E. 
Freeman,  William  George,  44,  Kensington -square,  W. 
Gordon,  Surgeon-Genend  C.  A.,  M.D.,C.B.,  Q.H.P., 

70,  Cambridge -gardens,  W. 
Grant,  Sir  John  Peter,  K.C.B.,  G.C.M.G.,  The  Douno 

of  RothiemurohuH,  Aviemore,  N.B. 
GreenaU,   Lieut. -Colonel  James  Fenton,   Lingholmc, 

Derwentwater,  Cmnbcrland. 
Guest,  Monta^uo  J.,  M.P.,  3,  Savile-row,  W.,  and 

Bere  Regis,  Blandford,  Dorset. 
Guthrie,  Herbert,  32,  Brown- street,  Manchester. 
Hall,  Alexander  Lyons,  F.R.G.S.,  Lyon*s-oourt,  Lad- 
broke-road,  Holland-park,  W. 
Harper,  George  Thomas,  Southamuton. 
Harvey,  William  Charles,   12,  Ola-square,  Lincoln's- 

inn,W.C.,and 8, Warwick-road,  Maida-hill,W. 
Haynes,  F.,  Superintendent's  Office,  Telegraph  Depart- 
ment, G.W.K.,  Taunton. 
Hey  worth,    Lieut. -Colonel   Lawrence,    Wain   Vawr, 

near  Newport,  Monmouth. 
Hickman,  AifTed,  Goldthom-hill,  near  Wolverhampton. 
Homan,  Ebenezer,  Friem  Watoh,  Finbhley,  N. 
Hulse,  Joseph,  Dresden,  Louffton,  Stafforoshire. 
Isaac,  Benjamin,  102,  Piccadilly,  W. 
Johnson,  Walter  Claude,  Rivoh,  Old  Charlton,  Kent. 
Judson,  Frederick  Henry,  77,  Southwark-street,  S.E. 
Keyser,  Charles  Edward,  M.A.,  F.S.A.,  Meiry-hill^ 
house,  Busbey,  Qerta 
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Lambe,  J.  B.,  199,  Upper  Thames-stroet,  E.G.,  and 

427,  New-cros8-ix)ad,  o.E. 
Lightioot,  Thomas  Bell,  2,  Granville-park,  Blaokheath, 

8.E. 
Lingard-Monk,    Richard    Boughcy  Monk,  4,  West- 
miDBter-chmnbers,  S.W.,  and  FiUshaw-hall,  Wilms- 
low,  Cheshire. 
LoveU,  Riohard  J.,  48,  Oakley-road,  Canonhury,  N. 
McDonald,  James  E.,  4,  Chapel-street,   Cripplegatc, 

E.C, 
Jfarriner,  William  Tyler,  Eton- villa.  King  Edward* s- 

road,  South  Hackney,  E. 
Marshall,  Alfred,  The  Villa,  Muswell-hiU,  N. 
Martin,  John  Cowdery,  White  Lead  Works,  Osaory- 

road,  Old  Kent-road,  S.E. 
Mineard,  Greorge  Ed^arl,   57,  Warwick-road,   South 

Kensington,  S.W. 
Moser,  Charles  E.,  Brooklyn,  75,  Upper  Tulse-hill,  S.W. 
Neal,  James,  21,  Lime-street,  E.C. 
Nylaiid,  James,  42,  Burlingfton-road,   St.  Stephen* s- 

square,  Bayswater,  W. 
Padidon,  Samuel  Wreford,  Brooklyn,  Chislehurst. 
Pearson,  Joseph  Hickman,  J. P.,  The  Leveretts,  Hands- 
worth,  near  Birmingham. 
Pfoundes,  Charles,  F.K.G.S.,  M.B.S.L.,  1,  Cleveland- 

row,  St.  James's,  S.W. 
Pickering,    Charles    William    Harrison,    J.P.,    New 

Brightooi,  Cheshire. 
Finnook,  Henry,  J.P.,  Bocchwood,  Newport,  Isle  of 

Wight. 
PurseU,  John  Roger,  Kingston-road,  Merton,  Surrey. 
3E*uzey,  William,  5,  Aldennanbury-postem,  E.C. 
Quincey,    Edmund    de    Quincey,    76,    Avenue-road, 

Regent*s-park,  N.W. 
Ravensoroft,  Sidney  Horace,  Powis-lodge,  Haverstook- 

hiU,  N.W. 
Robinson,  John,  F.G.S.,  Kingscote,  East  Grinstead. 
Robson,  John,  Tynemouth-ro^,  The  Green,  Tottenham. 
Rogers,  J.  H.,  Moore-place,  Esher,  Surrey. 
RoUiwell,  Richard,  45,  Holland  road,  Kensington,  W. 
Budd,  William  Albert,  Gloucester-house  School  Science 

and  Art  Classes,  Dcdiagton,  near  Sittingboume. 
Simpson,   George  Pa)grdve,  2,  Mount-terrace,  Rich- 

mond,  Surrey. 
Sonnenthal,  George,  85,  Queen  Victoria-street,  E.C. 
Southee,  Arthur  Philip,  Mount  Edgecimibe,  Ramsgate. 
Squire,  John  Barret,  Worston-house,  Duming-road, 

Liverpool. 
Stanger,   George    Hurst,   Queen's- chambers.    North- 
street,  Wolverhampton. 
Stone,  James  Henry,  J.P.,  Cavendisli-houae,  Grosvenor- 

road^^Handsworth,  Birmingham. 
Tarr,  William,  83,  Knightrider-stroet,  E.C,  and  Fern- 
dale,  Walton-on-Thunes. 
Trench,  Lieut.-Col.  the  Hon.  William  Le  Poer,  R.E., 

3,  Hyde-park-gardens,  W. 
Verity,  John,  31,  King-street,  Covent-garden,  W.C. 
Warrick,  Robert  Betson,  27,  Wobum-square,  W.C. 
Weager,  James  H.,  26,  Leadenhall-ttreet,  E.C,  and 

Tottenham. 
Weir,  James,  49,  Jamaica-street,  Glasgow. 
Wells,  Charles  A.,  1,  High-street,  Lewes,  Sussex. 
Wing,  John  Unwin,  Brinkbum-grauge,  Sheffield. 
Wyatt,  Vitruvius,   Gas  Light  and  Coke    Company, 
Beckton.  E. 

Ziegler,    David,    7,    Upper   Woodland-terrace,    New 
Charlton,  Kent. 

The  Chiimuui  said  it  was  the  duty  of  a  chairman, 
as  a  rule,  to  introduce  the  r^der  of  a  paper  to  the 
meeting,  but  this  evening  it  was  quite  superfluous  for 
him  te  do  80.  He  should  have  to  accuse  the  members  of 
the  Society  of  Arts  of  want  of  gratitude,  and  even  of 
not  belonging  to  civilised  society,  if  ho  assumed  that 
Prof.  Graham  Bell  required  any  introduction,  because 
he  waa  prepared  to  say  that  Prof.  Graham  Bell,  whoso 
paper  on  the  telephone  they  ha4  U^ten^  to  with  so 


much  pleasure,  two  years  ago,  had  made  for  himsc 
world-wide  reputation  in  all  places  claiming  civil 
tion.  Li  that  room.  Professor  Bell  had,  two  y 
ago,  brought  before  their  notice  an  account  of 
telephone,  with  which  they  were  so  much  inter« 
They  were  all,  of  course,  glad  to  find  that  he  had 
rested  on  the  reputation  he  then  made,  but  that  he 
continued  the  devotion  of  his  mind  in  that  partic 
direction,  the  result  of  which  had  been  the  produc 
of  this  marvellous  instrument,  the  photophone. 
would  not  waste  any  further  time,  but  simply  call  i 
Prof.  Graham  Bell. 

The  lecture  was  on — 


THE    PHOTOPHONE. 
By  Profeaior  Alexander  Graham  Bell. 

I  had  hoped  to  have  been  a  listener  here  to-n 
instead  of  a  speaker.  While  I  was  uncertain  whe 
my  engagements  abroad  would  permit  me  in 
present  in  England,  I  still  intended  to  make  e 
effort  on  this  occasion  to  hear  Mr.  Preeoe  read 
paper  he  had  promised.  I  am  sorry  that  drc 
stances  have  disappointed  me  in  hearing  ano 
speak  on  this  subject ;  but  I'necd  hardly  tell 
how  much  pleasure  it  gives  me  to  come  a, 
before  the  members  of  the  Society  of  Arts. 

The  facts  of  science  are  often  more  marvel 
than  the  imaginations  of  fiction,  and  to-nigi 
have  tn  bring  before  you  one  more  iDustn 
of  the  truth  of  this  saying.  That  we  shouk 
able  to  talk  along  a  beam  of  light  as  we 
through  a  speaking  tube,  seems  umost  too  x 
vellous  for  comprehension;  but  you  are  a^ 
that  everything  is  easy  when  yon  know 
it  is  done,  and  it  will  be  my  duty  to-night  to 
plain  to  you  the  modus  operandi  by  which 
wonderfiu  result  is  obtained — to  show  you  ho^ 
can  produce  the  sounds  of  articulate  speed 
disttmt  places  by  the  simple  agency  of  a  quivc 
beam  of  light.  It  will  be  necessary,  now 
before  entering  on  this  subject,  to  s 
of  the  curious  discovery  that  was  first 
nounced  to  the  world  in  February,  1873,  by 
Willoughby  Smith,  who  discovered  that  the 
and  curious  element,  selenium,  has  its  eled 
resistance  affected  by  the  influence  of  light ; 
when  light  falls  upon  selenium  a  free  x>a86^ 
opened  up  among  the  molecules  of  a  cvrrei 
electricity,  whereas,  in  the  dark,  the  resistan 
this  substance  is  enormous.  We  know  that 
nium  was  discovered  in  the  year  1817, 
the  great  chemist,  Berzelius,  in  attem] 
to  discover  tellurium  in  the  residues  obt 
in  the  manufacture  of  sulphuric  acid, 
found  that  it  was  a  non-conductor  of  electr 
but  Hittorf  discovered,  in  1851,  that  sole 
became  a  conductor  of  electricity  in  one  ( 
allotropic  forms.  When  selenimn  is  fused, 
slowly  cooled  from  the  fusing-point,  it  is  i 
to  be  in  a  crystalline  condition;  in  this 
dition  it  is  a  conductor  of  electricity  at 
nary  temperatures.  To  Mr.  WiUougnby  S; 
and  to  his  assistant,  Mr.  May,  is  due 
discovery  that  I  hero  allude  to,  that  the 
ductivity  of  selenium  is  affected  by  light 
hope  to  have  an  opportunity  of  ezbibitin 
effect  to  ^ou  to-ivight,  by  tiurowing  on  this  s 
a  ray  of  light  reflected  from  the  mirror  of  a  Hio 
galvanometer.    A  piece  of  sekmium,  ivtv^oh  i 
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ptnbolic  reflector  at  the  end  of  the  room,  is  con- 
Beoted  in  the  circuit  with  this  gnlvanomoter 
and  a  rheostat.  The  resistaBce  of  the  selenium 
is  balance'l,  so  that  the  spot  of  lis^ht  shouln 
not  be  defl€«t«Hl  to  uny  mat<Tial  extent  when  ii 
cnrrent  of  electricity  passes  through  the  circuit  ; 
bat  oil  throwing^  light  upon  the  solouium,  we  sbal 
iiuni«idiately  obtmn  a  markcii  deflection  of  the 
gilvanometer ;  or,  in  other  word i,  of  the  upot  of 
light.  We  shall  have  to  be  very  still  until  tlie 
spot  of  li^ht  comes  to  rest,  as  thrt  slightest  inovo- 
msnt  CiO  the  platform  will  disturb  this  delicate 
inftraaif  it  —  the  galvanometer.  I  have  in 
mt  hinds  a  little  mirror,  by  which  I  can 
thro^abeam  of  light  on  the  screen,  and  if  the 

SKnment  should  prove  successful,  wo  shall  be 
e  to  obtain  a  deflection  of  that  beam  of  light. 
1  may  say  that  this  is  a  difliuult  and  delicate 
operiment,  and  may  not  at  first  bo  successful, 
iMt  I  hope  to  obtain  a  defleotion  of  that  spot  of 
Ivht.  xou  observe  the  moment  the  light  is 
vown  into  the  parabolic  reflector  the  resistance 
of  the  seleninm.  ia  reduced,  and  the  deflection  of 
fte  galvanometer  occhrs.  You  will  undnr-tind 
kit  the  action  of  the  light  is  to  cause  a  dimiimtion 
a  the  electrical  resistance  of  the  selenium,  so 
Ut  the  resistance  which  was  balanced  while  the 
Bleninm  remained  in  the  dark,  was  no  longer 
ftlanced  "when  the  light  was  thrown  upon  the 
hlf-niam. 

Althouf^h,  as  I  have  said,  selenium  was  dis- 
yrered  by  Berzelius  in  the  yotr  IS  1 7,  more 
un  half  a  century  passed  before  this  substance 
a^  regarded  as  anythini?  more  than  a  chemicttl 
iriosity.  Mr.  Willoughby  Smith  was  the  first, 
>  far  as  I  know,  to  attempt  to  utilise  it 
1  the  arts.  On  account  of  its  enormous  resistance 
3  the  pa<«sage  of  the  electric  current,  lie  thought 
;  mtjght  b|*  used  in  his  8y(«tem  of  signalling  and 
Hfltinsdaring  thesub'uersion  of  suhm irine  lablen. 
for  thu  purpose,  he  m  ide  experiments  on  the 
Atlantic  cable  at  Vitlentia,  and  it  was  during  the 
»>arK  of  these  experiments  that  the  discovery 
was  nude,  that  the  electrical  resistance  of  this 
nibsUace  was  affected  by  light.  The  mode 
n  which  adenium  was  used  consisted  of  a  bar  of  • 
idenimn  with  platinum  terminals  fused  into  the  ' 
ndfl  for  purposes  of  connection,  and  placed  inside 
glass  tube,  hermetically  sealed.  When  experi- 
lents  were  made  on  the  submarine  cable,  it  was 
Mind  that  the  selenium  had  all  the  nsistance  re- 
hired. Some  of  the  little  bars,  an  inch  or  two  in 
Bcgth,  measured  as  much  as  1,400  megohms,  a  re- 
irtanoe  equivalent  to  that  of  a  telegraph  wir^  long 
nongh  to  reach  from  the  earth  to  tho  suu,  but  it 
raa  found  to  be  extremely  variable.  In  seeking 
M-  the  canse  of  this  variability,  the  discovery  was 
lad-  that  the  resistance  varied  with  the  amount  of 
i^eht  falling  on  the  selenium.  It  is  not  my  object 
o  take  up  your  time  to»night  by  describing  tho 
aterestmg:  researches  that  followed  on  this 
Mcovcry  by  Mr.  WiUonghby  Smith.  You  must 
}  °f  familiar  with  the  resAorches  of  Draper, 
Umh,  Sale,  Adams,  Sahme,  and  Siemens.  I 
haU  mendy  direct  your  attention  to  one  or 
n  fotw  of  selenium  appar«4iis  dei-ised  by  J)r. 
r«mr  Smiwu.  In  the  first  diagram,  you  wiU 
■  wftat  u  known  m  America  as'iSiemons's  gratioK* 
ivhnhthttMutmiceissoughftto  bereduoedby 
mfing  two  plalmmn  wires  grnngti  in  a  ^\p&g 


form.    The  whole  is  covered  with  selenium,  and 
tho  current,  in  passing  from  one  wire  to  another, 
has  to  pass  through  tho  selenium.     On  account  of 
tt)o    lon<icth  of    the    two  wires,  the  resistance  is 
ver}'  grtMitly  reduced.     The  other  form  of  appa- 
ratus is  that  which  is  popularly  known  us  Siemens's 
spiral,  in  which  tliese  two  wires,  instead  of  beings 
arranged  in  a  zigzag  form,  are  coiled  together  so 
:is  to  itirm  a  double  spiral,  on  which  is  placed  a 
strip  of  melted  selenium.     The  whole  is  arranged 
between  two  mica  plates  and  pressed  together, 
(icing  afterwards  annealed,  to  produce  crystallisa- 
tion.    1  uia  glad  that  we  have  here  to-night  some 
•  >f  the  ingenious  apparatus  devised  by  Dr.  Werner 
Siemens,  and  I  am  also  glad  that  we  have  upon 
the  platform  to-night,  Dr.  C.  W.  Siemens,  and  I 
hope  he  will  explain  to  you,  and  exhibit  in  opera- 
tion, the  ingenious  *'  selenium  eye  "  that  we  have 
upon  the  platform.    In  i)ractical  experiments  with 
selenium,  the  enormous  resistance  is  a  difficulty  ; 
and  I  shall  show  you  a  few  forms  of  selenium  cells, 
devised  by  Mr.  Sumner  Tainter,  of  Washington, 
and    myself.    We    have    been    working    on  this 
subject     for    m^iny     months     past,     and     havo 
produced   selenium  cells    of  such   a  low  resist- 
ance, as  to  be  of  practical  use  in  experimental 
work — such  low  resistance,  that  we  can  use  them 
ill  telephones  and  galvanometers  of  ordinal^  con- 
struction.   1  he  resistance  of  selenium  cells  hitherto 
employe  1,  have  generally  been  nieanured  in  millions 
of  ohms;  thH  lowt'St  re8i^^tance  I  know  of  has  been 
250,000   ohms  in  the  dark,  but  in  the  form  of 
selenium  cells,  as  shown  on  the  screen,  the  resist- 
ance is  only  300  ohms  in  the  dark,  and  150  ohms 
in  the  light.      I  will  briefly  describe  the  arrange- 
ment.     If  you  look  at  the  illustration  at  the  tr»p 
of  the  screen,  you  will  see  that  it  represents  two 
brass  plates,  separated  by  mica.  Tho  upper  j^teis 
perforated,  and  the  lower  plate  has  metallic  pins 
attached,  which  pass  through  the  upper  plate,  so  that 
their  tops  art-  flush  with  the  upper  surface  of  the 
plate,  but  do  not  touch  it.     You  must  understand 
that  there  arc*  annular  cracks  round  each  pin  oik 
the  upper  surface.     You  will  see  a  plan  view  of 
the  arrangeni(;nt  in  tho  centre  of  the  diagram.   The 
central  circle  represents  the  end  of  one  of  the  pins^ 
and  tho  larger  circle  the  end  of  the  orifices  in  the 
upper  plate.     The  annular  cracks  are  filled  with 
selenium.     There  is  one  point  to  which  I  will  draw 
your  attention,  and  that  is,  tho  conical  shape  of 
the  perforations  in  the  upi>er  plate.     On  account 
of  that  arrangement,  the  points  of  closest  approxi- 
mation between  the  pins  and  the  plate  are  upon 
the  upper  surface.     Now,  as  the  action  of  light 
upon  selenium  seems  to  be  a  surface  action,  this  is  a 
special  advantage,  as  throwing  the  whole  current 
along  the  surface  of  the  selenium.  ,  .  ,    • 

The  luetliod  of  annealing  selenium  which  is 
usually  employed  is  to  place  the  selenium  cell 
in  a  cylindrical  pot  with  a  thermometer,  con- 
necting it  with  a  galvanometer  and  a  battery. 
It  is  placed  inside  a  pot  filled  with  linseed  oU, 
and  the  whole  is  heated  over  a  gas-stove.  The 
temperature  risos  to  about  210"  C,  and  it  is  re- 
tained  at  1210"  C.  for  many  hours— generally  about 
24  hours  in  our  experiments— and  then  the  whole 
arrangement— pots  and  selenium  ceUs—w  packed 
in  a  box  urnmged  to  reUrd  radiation  of  heat,  so 
that  it  takes  40  tg  OP  hours  to  be  cooled  down  to 
thg  temperatttrfl  of  t)^e  ^ir.     ^Vhon  the  selflnium 
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is  removed,  it  is  found  to  be  a  conductor,  and  very 
sensitive  to  light. 

In  the  experiments  of  Mr.  Taintcr  and  myself, 
we  have  devised  very  many  different  forms  of 
selenium  cells,  but  it  would  not  do  to  take  up  your 
time  by  entering  too  much  into  the  mtniUke  ot  this. 
I  shall  simply  direct  your  attention  to  the  form  of 
the  cell  that  I  am  using  in  my  experiments  at  the 
Ijrescnt  time,  a  specimen  of  which  is  before  you 
now.     The  selenium  cell  is  cylindrical  in  shape ;  in 
fact,  it  looks  somewhat  like  a  reel  of  cotton.     It 
consists  of   numerous  brass  discs,  separated  by 
discs  of  mica,  slightly  smaller  in  diameter  than 
the    brass    discs.       Ton    will    understand    that 
when  these  discs  are   arranged  alternately,  you 
have   a   large  number  of  annular    grooves    be- 
tween the    adjoining  brass  discs  and  over    the 
edge  of  the  mica ;  these  are  filled  with  selenium, 
and  we  have,  in  this  form  of  cell,  about  100  of 
these  selenium  rings.     By  an  arrangement,  which 
it  is  unnecessary  to   describe  to-night,  alternate 
brass  discs,  Nos.  1,3,  5,  7,  and  so  on,  are  metallic- 
ally connected  together,  and  all  the  even  numbers 
are  connected  together,  the  odd  numbers  being 
connected  to  one  pole  of  the  battery,  and  the  even 
numbers  to  the  other;  then  the  only  means  for  the 
current  to  pass  is  through  the  selenium  rings,  and 
on  account  of  the  large  number  of  the  rings  the 
resistance  of  this  cell  is  very  small.      We  prefer 
the    cylindrical    shape,    because    the    apparatus 
can    be    placed    in    the    focus    of    a    parabolic 
reflector,   and  a  beam  of  light  coming  from  a 
great  distance,   may  be  caught  by  the  reflector 
and  brought  on  to  the  selenium   surface  of  the 
cylindrical  cell.  In  selenium  cells  of  the  description 
I  have  shown  you,   the  resistance  is  extremely 
small.      An  improvement  has  been  made  in  the 
method  of  annealing  also.      Hitherto  the  prepara- 
tion of  sensitive  selenium  has  required  very  many 
hours,  but  we  can  now  prepare  it  in  a  very  few 
minutes.     A  cylindrical  selenium  cell,  like  that  I 
hold  in  my  hand,  is  placed  in  a  lathe,  and  is  kept 
rotating  over  a  gas  flame,  the  cell  being  protected 
from  the  direct  action  of  the  flame  by  a  sheet  of 
metal.     When  the  brass  is  hot  enough  to  melt  a 
stick  of  selenium  applied  to  the  surface,  it  is  rubbed 
over  it,   so  that  we  have  a  uniform  8ui*face  of 
seleniuui.     The  arrangement  is  then  allowed  to 
cool,  but  the  selenium  obtained  in  this  way  is  a 
non-conductor,   or  has  a   very    high   resistance. 
In  order  to  reduce  the  resistance,  and   give  it 
sensitiveness  to  light,   we  re-heat  the  selenium 
over  a  gas-stove.      In  the  original,  amorphous, 
non-conducting  condition,  it  is  black,  and  shines 
by  reflected  light,  but  as  you  heat  it  a  remarkable 
ch  an  go  in  its  appearance  tcJces  place.     It  crystalises 
during    the    heating    process,  and  becomes  like 
frosted  silver  or  lead,  or,  at  all  events,  it  looks  like 
metal.     Now,  if  you  continue  the  heating  process 
at    a    certain    temperature  —  say    270®   C. —  this 
crystalline  selenium  melts;  the  moment  we  observe 
the  first  signs  of  melting,  the  gas  is  immediately 
turned    out.      No    special    precaution    is    taken 
with  regard  to  cooling   the   selenium,  but  it  is 
found  on  cooling  to  be  a  conductor,  and  to  be 
sensitive  to  light.     Cells  of  this  description  have 
generally  a  resistance  of  about  300  ohms,  and  a 
sensitiveness  of  about  one-half;  that  is,  the  re- 
sistance in  reduced  to-half  when  it  is  exposed  to  a 
bright  light,    Prof.  Adams  has  shown  that  the 


resistance  of  selenium  is  reduced  in  some  prox>or- 
tion  to  the  intensity  of  the  light  that  falls  upon 
it.  One  result  of  his  researches  was  to  suggest  to 
my  mind,  that  by  varying  the  intensity  of  the 
light  falling  upon  selenium,  and  observing  its  con- 
ductivity, not  with  the  galvanometer,  but  with  tin 
telephone,  we  might  be  able  to  produce  soundi 
from  the  telephone.  The  laws  of  audibility  of  thi 
telephonois  precisely  analogous  to  the  law  of  electric 
induction.  No  sound  is  produced,  so  long  as  yoi 
pass  a  continuous  and  steady  current  of  electridt] 
through  the  telephone ;  it  is  only  at  the  moment 
of  change  from  a  stronger  to  a  weaker  condition, 
or  vice  versa y  that  any  audible  effect  is  prodaoed; 
and  the  amount  of  sound  is  precisely  proportioDaii 
to  the  amount  of  variation  in  the  current.  Henoflb 
when  a  beam  of  light  is  allowed  to  fall  on  a  pisos 
of  selenium  which  is  connected  with  a  telephoae 
and  galvanic  battery,  no  effect  is  produced,  to 
long  as  the  beam  shiucs  steadily  and  continuouslyi 
but  the  moment  you  vary  its  intensity  from  a 
stronger  to  a  weaker  condition,  or  vice  versa,  yoa 
vary  the  resistance  of  the  selenium ;  in  like  mannei 
you  vary  the  strength  of  the  electric  curreal 
traversing  the  current ;  in  like  manner  you  vai^ 
the  power  of  the  magnet  in  the  telephone,  thi 
plate  of  the  telephone  is  attracted  or  releaaed, 
and  the  sound  is  produced  from  the  plate  of  iron. 
If,  then,  we  can  vary  the  intensity  of  the  beam  oi 
light  in  such  a  manner  us  to  produce  variation^  in 
the  strength  of  the  electric  current  traversing  the 
telephone,  corresponding  to  the  variations  in  the 
air  produced  during  the  utterrance  of  any  vocal 
or  other  sound,  we  shall  have  produced  from  that 
telephone  a  reproduction  of  the  original  sound. 

In  carrying  this  idea  into  execution,  it  is  ol 
course  necessary  to  devise  an  apparatus  by  meaiu 
of  which  the  intensity  of  a  beam  of  light  may  \n 
controlled  by  the  voice.  Mr.  Sumner  Tainter  and 
I  have  devised  a  large  number  of  forms  of  appara- 
tus for  producing  this  effect,  but  I  shall  onlj 
occupy  your  attention  to-night  by  showing  you 
two  of  the  most  successful  forms  that  have  been 
constructed. 

lu  the  form  of  articulating  photophone  now 
shown,  we  have  a  perforated  screen  attached  to  ft 
diaphragm  which  can  be  actuated  by  the  voice  of 
a  speaker.  There  are  two  similarly  perforated 
screens,  one  behind  the  other.  In  the  normal 
condition  of  the  apparatus,  the  slits  in  the  one 
screen  are  almost  superposed  upon  the  aliti 
of  the  other,  so  that  there  are  slight  aper- 
tures through  which  light  can  be  passed,  but 
it  will  be  understood  that  upon  passing  brigbt 
light  through  the  double  screen,  and  speakios 
into  the  apparatus,  the  movable  screen  is  caused 
to  slide  backwards  and  forwards  by  the  vibration 
of  the  diaphragm,  thus  partially  closing  and 
opening  the  minute  orifices  for  the  passage  d 
light.  Thus  the  vibration  of  the  screen,  under  tlw 
action  of  the  voice,  controls  the  amount  of  ligbi 
that  is  passed  through.  In  arranging  the  appara- 
tus for  the  purpose  of  transmitting  sx)eech  toi 
distance,  a  parallel  beam  of  light  is  employed 
so  that  as  little  dispersion  as  possible  take 
place.  You  can  see  on  the  screen  tb' 
fixed  grating  and  the  movable  grating  attachec 
to  the  diaphragm.  The  light  is  pass^  througl 
the  double  grating,  and  at  some  distant  point  i 
condensed  hj  means  of  a  Icnse  on  a  selexunm  oell 
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which  is  connected  with  a  galTanic  battery  and 
telephone.     Xow  the  action  of  the  apparatus  will 
be  understood.      "When  a  person  speaks  into  the 
tabe,  more  or  less  lif^ht  is  allowed  to  pass  throus^h, 
in  aocnrdance  with  the  vibration  of  the  plate.  You 
then  hare  a  varying  beam  of  light ;  the  amount 
of  light  that  reaches  the  distant  station  varies  in 
propordon  to  tbe  motion  of  the  plate ;  that  is,  in 
pToporticm  to  the  motion  of  the  particles  of  air 
that actoaie the  plate;  that  is,  in  proi)ortiou  to 
tlie  Tibration  of  the  voice ;    the  electric  resist- 
ance of  theseleniam  being  affected  proportionately 
to  the  intensity  of   the    light    falling  u])on   it. 
Thus  we  have  in  the  telephonic  circuit  a  constantly 
TvyxD^  cnireiit  of  electricity  produced,  tbe  varia- 
tions of  which  correspond  to  the  variations    of 
resistaDce   in   the   selenium  —  correspond  to  the 
rsriations  in  the  amount  of  light  transmitted  by 
the  double  cjating — correspond  to  the  variations 
of  the  spcMor's  voice — and  we  know  the  result ; 
the  articnlationa  of  a  distant  speaker  are  reproduced 
by  the  telephone  at  the  listener's  ear.  although  no 
conducting  wire  is  found  between  the  transmitter 
uid  the  receiver.     I  may  say,  that  in  this  fonu  of 
ai^)aTatD8,  Mr.  Tainter   and   I    have    succeeded 
in  carrying?  on  a  conversation  when  the    trans- 
mitter and    the    receiver  were    separated    by  a 
distance  of  about  280  feet.    But  a  very  curious 
effect  of   articnlation  was  produced.    The   arti- 
culation   reminded    me  of    the    early  forms  of 
tdephone,   which  were   shown  to   the  world   in 
tbe  spring  of  1876.    In  a  paper  read  before  the 
Aznencan  Academy  of  Arts  and  Sciences,  in  May, 
b76, 1  analysed  the  pronunciation  of  the  telephone 
M  then  constructed,  and  found  that,  while  the 
Tuwels  were  very  accurately  rei)roduced,  the  con- 
•onanta  were  very  imperfect.     It  was  the  same 
with  this  form  of  photophone,  and  I  will  give  you 
an  illustration  of  this  peculiarity.      The  trans- 
mitted instrument  was  puu^  at  the  open  window 
of  my  laboratory  in  Washington,  with  a  selenium 
necttver  a  few   feet  away,    and   the   telephones 
ccnmeeied  with  the  selenium  receiver  were  placed  in 
the  basement  of  the  same  building,  out  of  earshot. 
A  friend  then  spoke  to  the  transmitter.     I,  listcn- 
io;  at  the  telephone  in  the  basement,  heard  the 
tones  of  the  voice  very  distinctly,  with  a  great 
deal  of  the  articulation ;  familiar  sentences,  such  as 
••  How  do  you  do  1""     **  Do  you  hear  what  I  say  I"" 
"  One,  two,  three,  four,  five,"  and  such  common 
phra«es  as  these,  were  easily  understood  ;  but,  on 
asking  any  friend  to  repeat  sentences  of  the  nature 
of  which  I  could  have  no  previous  idea,  I  was 
unable  to  understand  the  articulation.  On  coming 
upstairs  I  repeated,  as  nearly  as  possible,  the 
sounds  that  I  had  heard ;  that  is,  I  gave  utterance 
to  a  string  of  gibberish ;   but,  upon  comparing 
this  gibberish  with  the  actual  sentence  that  had 
been  uttered,   I  found  that  the  vowels  in  the 
gibberish  were  identical  with  the  vowels  in  the 
sentence.      I  then   asked    my  friend   to   repeat 
another  sentence  that  I  could  not  guess,  and  the 
result  was  rather  amusing,  and  iUustrates  this 
same  peculiarity  of  the  articulation.     Upon  going 
downstairs,  and  placing  the  telephone  to  my  ear, 
I  could  hear  the  sentence,  **  A  good  piece  of  bread; 
a  good  piece  of  bread ;  a  good  piece  of  bread."    I 
liftte&cd  far  about  twelve  or  fourteen  times,  and 
tldf  asBtence  was  repeated,  and  the  articulation 
tMBifid  lerfeot.    I  then  went  upstain,  and  8ai4  to 


my  friend,  **I  understood  it  this  time;  you  said  'a 
good  piece  of  broad.  *  *  *  He  said ;  *  *  No ;  I  said — *  put 
me  to  bed.'  "  It  will  be  observed  that  the  vowels 
in  these  two  poiitcncos  are  the  same ;  the  conso- 
nants alone  were  deflective.  I  may  say,  in  passing, 
that  our  neighbours  on  the  opposite  side  of  the 
street,  seemed  very  much  astonij-hed  at  the  sight 
of  a  young  man  at  an  open  window,  shouting,  in 
broafl  daylight,  **  put  me  to  bed." 

I  shall  now  have  the  pleasure  of  showing  yon 
the  form  of  apparatus  in  which  the  defects  of  the 
articulation  hjivo  been  remedied.  We  now  simply 
speak  against  the  back  of  a  looking-glass  that  is 
made  of  very  thin  and  flexible  material.  We 
use  microscope  glass,  silvered  by  the  ordinary 
process  for  silvering  specula  for  the  telescope. 
I  am  holding  one  of  these  in  a  beam  of  light, 
so  that  you  may  see  the  reflection  produced 
by  the  disc.  Upon  speaking  to  this  disc,  it 
is  thrown  into  vibration  and  moved  backwards  and 
forwards,  becoming  alternately  convex  and  con- 
cave ;  and  you  will  observe  on  the  screen  the  effect 
produced  by  6 imply  breathing  upon  it ;  the  beam 
of  light  is  alternately  condensed  and  scattered ;  and 
the  intensity  of  the  light  falling  on  the  screen  is 
constantly  varying  under  the  vibration,  of  the  plate* 
I  can  speak  to  this,  but  of  course  the  vibrations  are 
too  rapid  to  be  followed  by  the  eye.  I  shall  make 
a  trilled  r,  and  I  think  in  this  case  you  will  be  able 
to  observe  the  vibrations  of  the  disc.  [Mr.  Bell 
hero  showed  the  vibration  of  the  mirror  imder  the 
sound  of  rrr,  and  also  the  effect  produced  by 
articulating  the  numerals  from  1  to  20.] 

You  will  now  understand  what  I  have  ventured 
to  term  an  undiilatory  be'im  of  light,  for  want  of 
a  better  expression.  By  an  undulatory  beam  of 
light,  I  mean  light  that  shines  continuously  on  a 
sensitive  receiver,  but  the  intensity  of  which  upon 
that  receiver  is  constantly  varying,  in  a  manner 
corresponding  to  the  vibration  of  some  sound.  The 
form  of  apparatus  you  have  seen  shown  in  section 
in  the  last  illustration.  The  speaker's  voice  is 
directed  againbt  the  silvered  diaphragm  through  a 
spcakhig-tube  ;  the  portion  of  light  striking  the 
diaphragm  is  reflected  as  a  parallel  beam, 
but,  on  speaking  to  the  diaphragm,  it  be- 
comes alternately  convex  and  concave,  scatter- 
ing and  condensing  tbe  light,  and  making  it 
what  I  call  an  undulatory  beam.  On  arranging 
the  apparrttus  for  the  purpose  of  transmitting 
speech  to  a  distance,  Mr.  Tainter  and  I  have  found 
the  follo^v'ing  arrangement  advisable.  The  actual 
apparatus  by  which  the  result  is  achieved  is  shown 
on  the  table.  A  beam  of  sunlight,  or  a  parallel 
beam  of  light  from  any  source,  is  reflected  from  a 
plane  mirror  through  an  achromatic  lens,  and 
brought  to  a  focus  upon  or  near  the  diaphragm 
mirror.  After  being  reflected,  the  rays  are  again 
brought  parallel,  as  nearly  as  possible,  by  a  second 
lens,  and  at  a  distant  station  the  light  is  received 
in  a  parabolic  reflector,  in  the  centre  of  which  is 
the  selenium  receiver.  It  is  found  in  actual 
practice,  in  utilising  sunlight  for  this  purpose, 
we  are  very  apt  to  crack  our  glass,  on  account  of 
tho  great  heat  at  th(»  focal  point,  and  yet  we  want 
great  concentration  of  light  in  order  to  allow  for 
some  loss,  because  wo  must  have  some  loss  m 
transmitting  to  a  great  distance,  so  we  place 
the  focal  point  not  on  the  mirror,  but  near 
j  it,  and  place  in  the  path  of  the  beam  a  oonoen* 
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trated  solution  of  alum,  for  the  purpose  of 
absorbing  the  heat  raya  of  low  refrangibility,  to 
protect  the  mirror  as  much  as  possible.  You  will 
understAnd  that  telephones  are  connected  with 
the  selenium  receiver  and  a  battery.  You  will 
also  understand  that  when  n  person  speaks  to  this 
mirror,  the  intensity  of  the  beam  of  light  is 
constantly  changed,  the  electric  resistance  of  the 
selenium  is  constantly  changed,  and  the  sound 
that  is  taken  into  the  transiuitter  is  reproduced  by 
the  telephone  in  circuit  with  the  selenium. 

In  experimenting  with  this  apparatus,  we  have 
been  unable  to  attempt  the  reproduction  of  speech 
at  a  great  distance  on  account  of  the  necessary 
privacy  of  our  experiments ;  but  we  have  succeeded 
admirdbly  at  the  greatest  distance  we  have  tried. 
I  may  give  you  an  account  of  the  first  experiment 
that  was  made  at  a  great  distcuice.  The  trans- 
mitting instrument,  similar  in  construction  to  the 
apparatus  here  shown,  was  placed  on  the  top  of 
tiho  Franklin  School-house,  in  Washington, 
and  the  selenium  receiver  inside  a  parabolic 
reflector — the  identical  receiver  that  we  have 
here  to-night — was  placed  in  the  window  of  my 
laboratory  in  L-street  in  the  same  city,  the  distance 
between  the  two  being  a  little  over  800  feet.  It 
was  impossible  to  communicate  by  word  of  mouth 
across  that  distance;  and,  while  I  was  observing 
Mr.  Tainter  on  the  top  of  the  school- house,  almost 
blinded  by  the  light  that  was  coming  in  at  the 
window  of  my  laboratory,  and  vainly  trying  to 
imderstand  the  gestures  he  was  making  to  me  at 
that  great  distance,  the  thought  occurred  to  me  of 
listening  to  the  telephone  connected  with  the 
selenium  receiver.  Mr.  Tainter  saw  me  dis- 
appear from  the  window,  and  at  once  spoke  to  the 
transmitter.  I  heard  distinctly  what  ne  said : — 
"  Mr.  Bell,  if  you  hear  what  I  say,  come  to  the 
window  and  wave  your  hat."  It  is  needless  to  say 
with  what  gusto  I  did  wave  my  hat. 

It  is  almost  always  the  case  that  when  we  follow 
up  one  path  of  investigation,  another  opens  upon 
our  attention,  and  in  the  course  of  reducing  to 
practice  the  idea  of  the  photophone,  as  described  to 
you  to-night,  Mr.  Tainter  and  I  have  been  led  to 
a  discovery  of  the  greatest  possible  interest  to  the 
scientific  world.  Of  course  we  all  know  that  the 
molecular  vibration,  or  disturbance  in  a  rod  of 
iron  by  the  magnetising  influence  of  an  inter- 
mittent magnetic  current  can  bo  heard  as 
sound  by  placing  the  ear  in  direct  contact  with 
the  rod  of  iron,  and  it  occurred  to  us  that  a  mole- 
cidar  disturbance  of  any  kind,  and  however  pro- 
duced, if  rendered  intermittent,  should  in  like 
manner  be  observed  as  sound  by  placing  the  ear 
in  dose  contact  with  the  substance.  Now  we  know 
in  the  case  of  crystalhne  selenium  that  a  molecular 
disturbance  is  produced  by  light.  It  is  usually 
manifested  to  our  senses  through  the  medium  of 
an  electric  current ;  but,  if  this  theory  were  correct, 
this  molecular  disturbance  should  be  developed  as 
sound  by  placing  the  selenium  in  close  contact 
with  the  ear,  and  rendering  a  beam  of  light  inter- 
mittent. The  form  of  apparatus  for  experiments 
on  the  question  is  on  the  table  before  mc,  and  it 
may  be  well  to  show  you  on  the  screen  the  mode 
of  using  it.  The  light  is  rendered  intermittent  by 
being  passed  through  one  of  the  orifices  in  a  per- 
foratea  wheel,  and  as  the  actual  apparatus 
is  on  the  platform,  it  will  not  be  necessary  to 


enter  inte  any  detailed  description  of  it.  I  shall 
briefly  show  you  the  arrangement  of  the  whole 
in  a  sectional  view.  A  beam  of  sunlight  is 
brought  to  a  focus  by  means  of  a  lens.  The 
diameter  of  the  surfaces  in  the  perforated  disc,  is 
just  the  diameter  of  the  imago  of  the  sun  formed 
in  the  focus  of  the  lens,  so  that  all  the  light  im- 
pinging on  this  lens  passes  through  the  minute 
orifices  of  the  wheel.  The  divergent  beam  is 
then  again  rendered  parallel,  so  that  it  may  be 
transmitted  to  the  distant  station,  and  is  there 
converged  on  a  pince  of  sel^^nium  in  circuit  with 
the  telephone.  You  will  understand  that  the  rota- 
tion of  this  wheel  will  render  the  beam  of  light, 
falling  upon  the  selenium,  intermittent,  and  if  the 
beam  is  interrupted  a  sufficient  number  of  timet 
per  second,  a  musical  note  is  perceived  in  the 
telephone.  Now,  our  idea  was  that  we  should 
hear  that  musical  note  without  the  aid  of  the 
electric  current  or  telephone,  by  placing  the  ear  in 
close  contact  with  the  selenium  itself.  We  made 
many  experiments  with  different  pieces  of  selenium, 
and  even  with  other  substances,  to  see  whether 
this  effect  was  produced,  but  the  renulte  were 
entirely  negative.  A  very  curious  observation, 
however,  was  made  in  the  course  of  the  experi- 
ments. It  was  our  custom  to  interrupt  the  musical 
tene  by  placing  the  hand  in  the  path  of  the  ray. 
The  moment  the  shadow  of  the  hand  fell  on  the 
selenium,  the  sound  immediately  ceased,  and  the 
moment  the  hand  was  taken  out  of  the  path  of  the 
beam,  the  sound  came  again.  In  the  course  of  oar 
experimente,  we  were  led  te  substitute,  instead  of 
the  hand,  a  thin  sheet  of  hard  rubber,  which 
happened  to  be  in  the  workshop.  At  the  end  of  the 
diagram,  you  will  see  the  selenium  receiver  and 
the  hard  rubber — an  apparently  opaque  sheet  of 
hard  rubber  or  ebonite — placed  in  the  |:»ath  of 
the  beam.  Now,  the  discovery  to  which  I  direct 
your  attention  first,  is  the  fact  that  the  inter- 
position of  this  opaque  substance  does  not  entirely 
cut  off  the  sound  ;  that  something  passes  through 
the  hard  rubber  that  affecte  the  electric  resistance 
of  the  selenium,  and  produces  a  sound.  The 
effect  is  still  more  remarkable  when,  in  place 
of  holding  the  india-rubber  near  the  selenium 
itself,  it  is  held  on  the  other  side  of  the  rotating 
disc,  so  that  no  light  roaches  the  rotating  dis'j. 
An  invisible  beam  is  brought  to  a  focus,  is 
rendered  parallel  by  a  second  lens,  and  is  again 
brought  te  a  focus  by  another  lens,  and  a  musical 
note  is  developed  at  the  telephone.  I  do  not  pre- 
tend to  say  what  the  nature  ot  these  rays  is,  but 
it  is  difficult  to  believe  that  they  can  be  heat  rays, 
for,  in  the  first  place,  hard  rubber  is  a  substance 
which  becomes  heated  when  exposed  to  the  sun*8 
rays,  and  does  not,  therefore,  transmit  heat  raya 
to  any  appreciable  extent.  But,  if  we  place  in  the 
path  of  the  beam,  two  sheets  of  hard  rubber, 
and  between  them  a  glass  vessel  containing 
a  saturated  solution  of  alum,  the  effect  is  still 
obtained.  I  do  not  pretend  to  say  what  the 
cause  of  this  strange  effect  may  be.  I  have 
already  told  you  of  our  attempt  to  hear  molecular 
disturbance  in  selenium  directly,  without  the  aid 
of  an  electric  current,  but  it  occurred  to  us  on 
observing  the  anomalous  behaviour  of  the  hard 
rubber  sheet,  to  place  it  to  our  ears  in  plaoe  of 
the  selenium  that  wo  had  been  experimenting  with. 
The  arrangement  is  shown  on  the  next  diagram. 
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placed  the  sheet  of  hard  mbbcr  in  dose  contact 
ith  my  ear,  while  an  intermittent  beam  of  light 
u    allowed    to   fall  on    the    hard  rubber,   and 


necting  the  opon  mouth  of  the  test-tube  with 
hearing-tube,  wo  can  listen  while  we  throw 
intermittent  beam  of  light  on  the  substance  throueh 
dear  distinct    musical    note    was    the    result,    the  transparent  glass  of  the  test-tube.    All  &e 
e  pitch   of    which    depended   on  the    rotation    substances  tliat  I  was  able  to  try  in  the  short 


the  wheel.  That  it  was  not  in  any  way  |  time  at  my  di8|>osal  yitilded  musical  notes,  with 
le  to  any  acoustical  vibration  in  the  air,  was  the  exception  of  water  and  chlorate  of  potash 
*oved  \rf  simply  interposing  the  hand  in  the  path  '  in  the  state  of  powder.  Crystallised  sulphate 
:  the  beam.  This  would  not  have  sufficed  to  of  copper  gave  a  very  beautiful  note.  A  whole 
revent  the  audibility  of  aerial  vibration,  but  it  at  cigar  placed  in  the  test-tube  also  emitted  quite 
nee  »tapped  the  sound  in  the  hard  rubber.  On  i  a  loud  note ;  but  the  betit  sound  I  think  was 
L^ing  a  sheet  cif  hard  rubber  as  a  diaphragm,  and  produced  by  some  little  chips  of  pine  wood 
isteaxnF  to  it,  as  shown  in  the  next  illustration,  I  drop2)cd  into  the  tube.  It  is  not  necessary  that 
be  looaness  of  pound  was  very  much  intensified.  ,  the  substances  should  be  solid  or  liquid ;  it  is 
t  tbok  oocurred  to  Mr.  Tainter  and  my  del  f  that  it '  sufficient  to  fill  the  test-tube  with  tobacco  smoke, 
light  be  necessary,  in  order  to  hear  the  molecular  !  and  the  musical  note  is  produced,  whereas  without 
istorbance  produced  by  light,  that  the  substincc  the  tobacco  smoke  no  sound,  or  a  very  slight  sound, 
lonldbeinthestatoofathin  diaphragm,  so  we  made  is  developed.  I  have  been  able  to  repeat  these 
thin  diaphragm  of  sehmium,  and  the  same  effect ,  experiments,  within  the  last  few  days,  at  ihe 
us  observed.  A  musicid  note  was  produced  from  the  lloyal  Institution,  with  the  aid  of  your  artificial 
:knium  directly,  but  the  sound  wtis  not  to  bu  sun  (for  we  cannot  hope  to  have  the  natural  sun 
3mpared  to  that  produced  by  the  hard  rubber ;  in  London  in  Xovember  or  December),  the 
:  was  very  much  inferior  in  volume.  But  the  electric  light.  Professor  T3mdall  suggested  a 
orions  fact  comes  out  that  all  substances  in  the  modification  of  the  experiment  that  has  ^so  proved 
bape  of  a  thin  dinphragm  emit  sound  when  ex-  successful — to  fill  this  tube  with  an  absorbent  gas. 
osed  to  an  intermittent  beam  of  light.  I  h.tve  We  placed  a  few  droi)s  of  sulphuric  ether  at  the 
•a  the  platform  the  various  diaphragms  with  bottom  of  the  test-tube,  and  then  submitted  the 
rhich  we  have  experimented  ;  all  the  metals,  even  perfectly  transparent  test-tube  to  the  action  of  the 
)sper,  mica,  glass.  Cirbou,  and  all  sorts  of  sub-  int^-rmittent  beam  of  light.  A  distinctly  audible,  but 
tauces,  in  the  shape  of  thin  diaphragms,  emit  feeble,  musical  tone  was  the  result,  and  this  is  very 
Qosical  tones  under  the  action  of  the  inter-  suggestive  and  very  significant,  as  it  seems  to  prove 
nittent  beam.  One  other  interesting  feature  that  the  action  is  strictly  a  molecular  act  ion,  and  that 
3  the  difference  in  the  intensity  of  the  we  can  hear  even  in  a  gas  the  result  of  a  molecular 
ouids  produced  by  different  substances,  and  <  vibration.  I  have  taken  up  a  great  deal  of  time, 
bis  is  a  most  interesting  field  of  exploration  !  and  I  must  thank  you  very  much  for  the  way  in 
or  the  scientific  man.  It  occurred  to  us,  as  which  you  have  listened  to  me  to-night.  I  only  wish 
m  explanation  of  the  reason  why  it  was  necesjiary  that  I  could  show  you  instruments  in  operation,  but 
o  use  thin  diaphragms  for  the  different  sub-  the  effects  produced,  though  perfectly  demonstrable, 
tauces,  instead  of  ma*(f>es,  was,  that  the  molecular  are  too  feeble  to  be  satisfactory  to  an  audience  like 
iistorbancc  x^^^uced  by  light  was  chiefly  on  the  this.  We  require  groat  quietn^'ss  and  a  good 
nuiaee,  and  the  vibration  had,  therefore,  to  be  light.  If  wo  only  had  the  sunlight  here,  I  should 
LrAQfimtted  through  the  mans  of  the  substance  have  no  hesitation  in  making  the  experiments,  but 
m  order  to  produce  the  effect.  We  thought,  as  it  is,  we  are  obliged  to  confine  our  experiments 
thoefors,  that  if  we  could  listen  at  the  illuminated  i  to  a  few  scientific  men,  working  at  such  a  labora- 
nde  of  the  diaphragm,  we  should  hear  the  sound  ,  tory  as  that  of  the  Boyal  Institution. 

with  greater  distinctness.    It  is  rather  difficult  to  '  

trrange  apparatus  suitable  for  this  experiment;  ' 

but  the  following  form  occurred  to  us.    Instead  DISCUSSION, 

fusing  a  substance  in  the  shape  of  a  thin  dia-       «-     «t.  i  i_     .      •     -i^  ^  t>^  o-  .l         i  • 

.hragi^.  we  used  it  in  the  shape  of  a  tube.    Wo  first   ^^^  3^^'P^V'^VJ'«  "^"^^  ^'  ^'^'^'''^  ^  ^P^" 
if   iH    experimented  with  an   .ordinary  rubber       **  emum    ye, 

Jkhe,    The  light  was  brought  to  a  focus  just  at       ^'-  Siemens,  F.E.8.,  said  he  had  listened  with  intense 
:he  mouth  of  the  tube,  so  that  the  beam  diverging    \^^^  ^  the  disconwe  which  Professor  Graham  B^ 
from  the  focal  point,  struck  the  interior  sides  of  the   ^'^.  8^^^^^:    Tho.^orid  had  In^en  a-tomshed  before^^ 
inbe.     We  listened  at  the  other  end  of  the  tube.    ^\«i«^ention  of  the  telephone,  and  now  he  came  f^^ 
UV6.         ^  AMi^uw^A  »«/  Mjv  ^^"r^  ^^r  "  fcuut;,    ^,j^jj  ^^  mstrument  enuallv  marvellous  m  its  results, 

ind,  of  course  our  ears  were  then  in  commumca-  xhe  property  of  seleniiiJn  to'iUter  its  electrical  le^tance 
Eion  with  the  illuminated  sine.  A  distinct  musical  under  the  influence  of  Ught,  was,  as  had  been  stated 
tone  was  heard,  and  every  substance  we  have  tried,  first  brought  before  the  world  by  Mr.  Willoughby  Smith, 
in  the  shape  of  a  tube,  has  emitted  musical  tones  and  so  remarkable  was  this  disc  »very  that  many  phy- 
In  this  way.  We  can  even  hear  sound  when,  in  sicists  turned  their  atti'ntiou  to  the  subject.  His  brother, 
place  of  an  artificial  tube,  we  focussed  the  light  Dr-  Werner  Siemens,  took  up  the  inquiry  with  a  view 
into  the  interior  of  the  ear  itself.  ^f  determining  the  cause  of  this  extraordinary  varia- 


Another  form  of  this  experiment  has  occurred  to    ^on  m  resistance  caused  by  Ught,  and  the  conclusion  to 


^       ^,  --  ,  V  .  .  van«u   luversely  to  the  amount  of   heat  which  they 

bon  with    success.      If  wo    take  a    transparent  contained ;  and  the  reason  whv  selenium  showed  sooh 

cwel,   such  M    a  tett-tubo,  wo  can    place    in-  cxtraorduiary  changes  under  the  influence  of  light  was, 

ade   it   snbstaoces  in    any  physical  condition  —  that  under  that  influence,  it  changed  from  one  aggvsgate 

n  the  solid  Uqnid  or  gaseous  state — and  by  con-  condition  to  another—from  an  amorphous  to  a  arjstal* 
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line  oondition ;  and  that  at  the  moment  when  this  feasor  Bell  and  Mr.  Tainter,  until  it  burst  out  like  a 
change  took  place,  a  great  deal  of  heat  was  absorbed,  flower  in  full  bloom.  And  there  was  another  interest- 
and  therefore  the  specinc  heat  of  the  selenium  was  very  ing  point  in  connection  with  this  instrument,  and  that 
much  increased.  This  was  strictly  a  molecular  change,  was  Uiat,  following'  the  excellent  example  of  Professoi 
and  bore  on  tiie  further  discovery  which  Professor  Hughes,  Mr.  Bell  had  thrown  this  investigation  open 
Graham  Bell  had  made,  that  he  could  hear  ^e  changes  to  the  public,  unrestricted  by  any  patent.  They  had 
going  on  even  in  gaseous  bodies,  produced  by  the  passage  heard  a  great  deal,  at  different  times,  of  the  efforts  poeti 
of  light.  The  little  instrument  which  he  (Dr.  Siemens)  made  to  try  and  extract  ideas  from  nature ;  one  had 
had  constructed  to  show  the  members  of  the  Royal  talked  about  bringing  down  lightnings  from  heaven, 
Institution  was  on  the  table.  It  had  the  form  of  an  another  spoke  of  bringing  ''  spirits  from  the  vastj 
eye,  and  on  opening  the  Uds,  a  lens  was  presented  deep,*'  and  another  spoke  of  'Hhe  music  of  the 
to  the  light ;  tnrough  that  lens,  the  light,  falling  upon  spheres  ;**  but,  to-night  they  had  seen  how  a  patient^ 
it,  was  concentrated  upon  a  spot  in  the  interior  of  the  plodding  philosopher  could  go  to  the  other  extreme,  and 
ball.  At  that  spot  one  of  the  selenium  gratings,  whidi  make  those  little  molecules  which  the  eye  could  not  see, 
had  been  described,  was  placed,  a  grating  not  larger  and  the  mind  scarcely  grasp,  imitate  the  beautifu] 
than  a  threepenny  piece,  consisting  of  five  wires  laid  in  modulations  of  the  human  voice.  Professor  Bell  had 
zigzag  fashion ;  one  wire  was  connected  to  the  positive,  caused  a  great  deal  of  trouble  to  practical  men,  especially 
and  tibe  otiier  to  the  negative  pole  of  a  battery.  These  to  telegraph  engineers,  by  forcing  them  to  deviate,  to 
wires,  lying  close  together,  but  not  touching,  were  laid  some  extent,  from  their  own  sphere,  and  study  tiie 
on  a  plate  of  mica ;  a  drop  of  selenium  was  placed  upon  science  of  sound,  but  now  he  had  compelled  them  also 
them,  and  this  small  quantity  sufficed  to  produce  the  to  go  into  the  study  of  light ;  but  they  were  indebted  to 
desired  results.  The  principal  object  he  had  in  devising  him,  not  only  because  he  lutd  added  to  their  practioil 
it  was  to  construct  a  selenium  photometer ;  but  a  difficulty  apparatus  a  useful  appliance,  but  because  of '  the  interest- 
arose  in  using  it  for  that  purpose,  because  selenium  got  ing  and  singularly  beautiful  nature  of  his  discoveries, 
fatigued  vmSer  tie  influence  of  light.  The  eye,  after  ^^,  ^«  tt— t.^-  ■»  «  •  u  •  i.  «  j  v 
being  exposed  for  any  considerable  period  to  aiiitense  Pwfaswr  Hughes  F.B.8.,  b^gnext  called  upon  by 
Ught,  he^me  insensitive,  and  theu£^had  to  be  closed ;  *^®  Chairman,  merely  expressed  his  admiration  of  the 
it  had  to  go  to  sleep  for  some  time  before  it  re-  apP*™*^- 

gained  ito  sensitiveness,  and  the  anidogy  to  the  human       The  Chairman  said  it  only  remained  for  him  to  dis- 

oye  went  even  further  than  that.    If  5ie  eye  were  used  charge  a  work  of  supererogation  by  proposing  a  vote  of 

after  having  been  kept  in  the  dark  for  a  length  of  time,  thanks  to  the  lecturer.     The^  had  had  the  matter  put 

it  would  detect  the  slightest  gleam  of  light,  and  mark  before  them  by  Mr.  Preece,  in  language  more  worthy 

it  on  the  galvanometer,  whereas  after  it  had  been  once  of  a  poet    than  of  a  chief  telegra^  engineer,  and  in 

used  in  intenser  lighte,  a  small  ^leam  would  be  utterly  a  way  they  would  always  remember.     He  could  not 

lost  upon  it,  until  it  haiid  again  had  ample  rest.      The  pretend  to  emulate  that  style,  nor  to  speak  adequately 

instrument    before    them    had    not    been    used    for  on  the  subject  of  the  evening,  but  the  audience  might 

some  years,  and   it   might  still   be  active,   but  the  consider  for  a  moment  what  they  had  had  brought  be- 

audience  would  have  to   take   the   Chairman* s  word  fore  them — the    intimate  connection  of  those  things 

for  it,  since  the  galvanometer  in  circuit  with  the  ** eye'*  which  used  to   be  considered  three  separate  subjects 

was  not  one  whose  indications  were  visible  to  a  number  of  study,  and  three  distinct  sciences— electricity,  liffht,  and 

of  persons  at  once.     [Dr.  Siemens  then  experimented  acoustics.   Professor  Bell  had  shown  them  that  me  three 

with  variously -coloured  sheete  of  cardboard  prepared  had  so  intimate  a  connection  that  it  was  perfectly  pos- 

for  the  purpose,  and  the  reflected  light  was  found  to  sible,  where  there  was  adequate  light,  and  the  means  of 

cause  a  deflection  of  the  galvanometer  in  each  case,  transmitting   it   from    place  to  place,  not  indeed  to 

the  slightest  effect  being  produced  with  light  reflected,  make  that  light  the  conveyor  of  sound,  but  to  make 

from  a  black  piece  of  paper,  and  successively  increasing  it  reproduce,  at  a  distance,  the  sound  which  in  the  out- 

with  green,  red,  and  white,  the  greatest  of  all  being  set  caused  the  light  to  vaiy  in  its  intensity.     It  was  a 

produced  by  exposing  it  to  the  direct   light  of    an  matter  which,  if  the  present  generation  were  capable  of 

argand    burner.]      T^ese    experiments    showed    the  surprise  at  any  scientific  discovery,  would  certainly 

great  sensitiveness  of  selenium ;  but  Professor  BcU  had  surprise  them.     Would  not  the  proposition  have  been 

gone  much  further,  and  had  prepared  an  instrument  with  said  to  emanate  only  from  one  worthy  of  a  disting^uished 

concentric  plates  of  selenium  and  interrening  plates  of  position  in  a  lunatic  asylum — the  proposition,  **I  desiie 

mica,  and  operating  upon  a  much  larger  surface.     He  to  convey  sound  to  a  distence :    I  have  no  means  of 

had  gone  much  further  than  had  been  done  previously,  doing  it  excepting  by  a  ray  of  light.'*     It  would  have 

Then  came  the  further  step  which  he  had  so  boldly  been  said  at  once,    ^*You  cannot  doit;   that  is  not 

taken,  of  making  light  become  the  carrier  of  speech,  a    means;     it    is'  incredible    and    impossible;"    and 

As  he  had  justly  said,  this  seemed  mar\''ellous  at  first,  it    might   have    been    so    said   even    after    Professor 

but  when  you  knew  how  to  do  it,  it  became  simple,  like  Bell's  wonderful  discovery  of  the  telephone.      AVhen 

everything  else,  and  he  (Dr.  Siemenn)  must  congratulate  they  first  heard  of  that,   it  struck  them  as  one  of 

the  Society  on  having  had  the  method  of  doing  it  so  those  wild  suggestions  which  occasionally  were  made, 

clearly  explained.  and  came  to  nothing.     Only  about  a  year  ag^  they 

Mr.  W.  H.  Preece  referred  to  the  high  honour  which  ^aw  in  the  pubUc  printe  that  sonae  person  in  Australia 


Ihat   just    as  he  had  written  to  the  secretary  to  say  ^«^^  ^a^e  been  true,  and  if  it  had  been,  it  did  not 

that  he  could  not  read  a  paper.  Professor  Bell  himse6  ^^^  ^  ^™  ^  wonderful  as  the  statement:— "I  wish  to 

telegraphed  to  say  that  he  was  coming,  and  the  con-  repat  a  sound  that  has  been  heard  in  London,  in  a 

sequence  was  they  had  had  one  of  the  pleasantest  even-  village   10  miles  off.     I  have  no  means  of  doing  it, 

ings  he  had  ever  spent  in  that  room.    It  was  not  only  the  e^tcept  the  sun's  rays,  and  I  will  do  it  with  that." 

beauty  of  the  discoveries,  and  the  clear  manner  in  which  ^^l^,?^?,™?^?   J^^^    statement    would    have    been 

they  had  I  .  .i      ^     -.  i    .   -.    -      .  -r^   *  -r*  , 

soientifio 
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anlr  be  shown  before  a  ohoaen  few,  and  in  places  well 
adapted  for  tbe  purpose.  The  great  advantage  of 
haring  a  aabjeot  of  this  kind  ta&n  up  bj  a  man  of 
Professor  Bell's  calibre  of  intellect,  was  this — ^that  iih 
k^  went  nzi  experimenting^,  new  circumstances  arose, 
iind  lie  had  broug^ht  forwaril  that  evening  such  a  list  of 
aoj^^refftionfl  for  extended  inquiry  in  physics,  as  would 
oooapy  the  acsientific  men  of  Europe  for  many  years  to 
eome.  In  condodion,  he  (the  Chairman]  hoped  that,  as 
iikaay  had  been  unable  tj  attend  the  lecture  that  even- 
ing, Fiof .  Bell,  if  he  could  not  repeat  the  lecture,  as  he 
did  ^uEt  on  the  telephone  on  a  former  occasion,  would 
obtain  a  pcomise  from  Mr.  Pt«oco  to  do  it  for  him. 

The  vote  of  thanks  having  been  passed  unanimously, 

Pwfciior  Qzmham  Bell,  in  thanking  the  meeting,  said 
k^  wished  it  were  in  his  power  to  accede  personally 
to  the  Chairman's  request,  but  engagements  on  the  other 
aide  of  the  Atlantic  would  make  this  his  last  lecture  on 
this  sobject  in  Europe.  He  would,  however,  do  his 
bait,  with  ^reat  pleasure,  to  prevail  on  Mr.  Preece  to 
fulfil  the  request  which  had  been  made. 


"DESCHUGARA,"  A  NEW  CEREAL  AND 
FORAGE  PLANT. 

A  new  forage  plant  in  announced  from  Central  Asia, 
onder  the  name  of  **D3Schugara.**     It  is  said  to  be 
lar^ly  cultivated  in  Turkestan,  as  well  as  in  Poland, 
vhece  it  has  ffivon  most  satisfactory  results.     From 
100  lbs.  of  Meds  sown,  2,800  lbs.  of  grain  have  been 
harvested,  and  a  large  quantity  of  straw,  which  is  con- 
ramed  with  avidity  by  cattle  and  sheep.    The  plant 
ha4  a  tall-growing,  stout  stem,  which  forms  a  green 
little  food.     A  variety  of  the  plant  ripens  three  months 
after  being  sown.     In  the  climate  of  Odessa  it  is  des- 
cribed as  arriving  at  maturity  as  soon  as  it  does  in  its 
own  country.     The  chemical  composition  of  the  plant 
approaches  very  nearly  to  that  of  the  oat  and  barley,  so 
that  it  is  extz«mely  useful  as  a  cattle  food.    The  seeds, 
hovever,  reduced  to  powder,  are  used  as  ordinary  flour. 
Sonemysterr  attended  the  botanical  identification  of 
tVdi  plant,  when  its  properties  were  first  made  known 
ia  the  pages  of  a  continental  journal  some  few  weeks 
nea.    Mr.  Christy  has,  however,  succeeded  in  obtain- 
ng  flans    seed   from    Russia  which,  together   with 
taranurtioQ  he  has  also  obtained,  prove  the  plant  to  be 
that  of  ior/fhwn  ccntuum^  a  grass  closely  allied  to  the 
vril-lmown  Dhurra  of  India. 


COEBESPOHDEHCE. 


that  we  test,  and  that  costs  2s.  6d.  We  have  tried  the 
foreign  oil,  which  can  be  bought  at  about  half  the  price, 
but  we  find  that  it  is  only  half  as  strong,  or-  in 
other  woi'ds  makes  only  half  the  quantity  of  emulsion, 
so  that  there  is  no  economy  in  using  it.  What  we 
want  is  that  hotho  manufacturer  would  make  an  oil  as 
strong  smolUug  us  the  Miteham  oil,  but  not  so  highly 
refined,  and  which  could  be  sold  cheaper.  As  the  de- 
mand increases  we  have  no  doubt  that  this  will  be  done. 
Our  experience  is  tho  same  as  that  of  the  Boston  people 
as  to  the  necessity  for  the  person  who  pours  the  oil  down 
not  mixing  among  those  who  are  trying  to  detect  any 
escape  of  it  from  drains  or  pipes,  as  he  brings  an 
amount  of  the  vapour  adhering  to  his  clothes,  which 
makes  accurate  observation  of  leaks  impossible. 

Ether,  which  we  formerly  used,  was  not  so  bad  in 
that  respect,  but  it  was  too  expensive,  and  also  rather 
dangerous,  so  wc  always  use  oil  of  peppermint  now. 

Cosmo  Innss. 

7,  John-street,  Adclphi. 


"HAYDON'S  PICTURES  TO  THE  COAL- 

HOLE : '» 

Although  such  were  the  words  recited  to  ma  by 
Sir  Martin  Archer  Shee,  it  is  but  justice  to  Haydon 
to  sav  that  he  denied  them.  It  so  happens  that  I  am, 
by  chance,  reminded  of  this.  In  ls42,  I  reviewed 
Haydon' s  lectures  on  **  Fresco,**  in  the  **  Civil  En^neer 
and  Architects*  Journal**  for  1842,  vol.  v.,  and  mtro- 
duoed  the  coal-hole  anecdote.  At  p.  201  is  a  charac- 
teristic letter  by  Haydon  in  reply  to  the  review,  and 
denying  the  anecdote.  At  p.  388  is  another  curious 
contribution  on  Wilkie,  and  at  p.  413,  one  on  schools 
of  doHign  by  Haydon.  Hyde  Clabke. 

32,  Rt.  GeorgcVsquarp,  8.W., 
•-»9th  November,  l«*JO. 


OBITUAET. 


PEPPERMINT  TEST  FOR  DRAINS. 

It  teems  to  me  that  the  Boston  plan  of  using  oil  of 
peppermint  (described  in  the  JouriuU  of  November  19), 
u  rather  dninsy,  inasmuch  as  the  small  quantity  of  oil 
nsed  might  stick  in  some  crevice  and  not  be  washed  out 
by  the  two  palls  full  of  water,  by  which  it  is  followed. 
I  prefer  to  dislce  up  the  oil  thoroughly  with  water  in 
the  largest  availabfe  bottle,  before  i>ouring  it  down.    It 
dms  not  diMolve  in  the  water,  nor  does  it  really  mix 
with  it,  but  it  forms  a  strong-smelling  emulsion,  which 
snswwi  the  pmpose  just  as  well  as  a  true  solution  in 
aieohol  wooUL    ft  would  be  interesting  to  know  what 
qnaatity  ol  tibe  oil  the  amall  bottles  contain,  which  are 
ta  be  booglii  in  Boston  at  two  dollars  the  dozen,  or 
■boot  eicbtpOBoe  eauAi,  tad  whether  the  quality  is  at  all 
eqval  toJEngUih  M*fe"^^">  oil.    Onr  pradioe  at  present 
is  to  aw  aa  oonae  of  the  Mitdham  col  for  each  house 


0.  W.  Yapp.— By  the  death  of  Mr.  G.  W.  Yapp, 
on  tho  Idth  November,  at  the  age  of  69,  the  Society 
loses  a  frequent  correspondent  to  the  Journal,  Mr.  Yapp, 
bom  in  London,  was  the  son  of  a  naval  officer  belong- 
ing to  an  old  Herefordshire  family.  He  was  connected 
by  family  ties,  among  others,  with  Sir  Walter  Scott, 
Dickens,  and  Douglas  Jerrold.  In  early  life  he  was 
trained  in  tho  secretariat  of  Joseph  Hume,  but  he 
entered  too  late  to  benefit  materially  by  that  economist's 
patronage.  He  commenced  his  literary  work  in  1837, 
as  a  writer  for  the  *  *  Penny  Cyclopoedia. ' '  He  proposed 
a  plan  for  the  formation  of  the  Parliamentary  library 
at  the  Reform  Club,  and  assisted  materially  in  carrying 
it  into  execution.  In  1851,  Mr.  Yapp  compiled  the 
catalogue  of  the  Great  Exhibition  of  1861.  He  was  for 
a  long  time  an  agent  in  London  and  Paris  for  a  pateoit 
firm  at  Washington.  His  exhibition  connexion  took  him 
to  Paris,  where  he  was  in  18do,  and  he  there  compiled 
**  Duties  on  Importe  into  France.**     He  had  collected 

I  the  materials  for  a  technological  dictionary,  French  and 
English,  which  was  never  published.  In  1858  and  1869 
he  was  Paris  correspondent  of  the  Daily  TeUgraph.  He 
prepared  tho  English  translation  of  the  Officiid  Catslogne 
m  1867,  and  which  was  presented  to  the  Emperor  some 
hours  before  Uie  French  edition.  He  unxortunatoly 
staid  in  Paris  during  the  siege,  and  suffered  its 
terrible  vicissitudes,  losing  there  one  of  his  children, 
and  laying  the  foundation  of  mortal  illness  for  himselt 
and  another  child.  His  accoimt  of  the  siege  appeam 
in  the  "History  of  tho  IVanoo  -  German  War** 
Maokenzie,  Glasgow). 
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XSETOrOS  OF  THE  SOCISTY. 

Ordixahy  Meetings. 

Wednesday  eveningfl,  at  eight  o'clock.  For 
meetings  previous  to  Christmas : — 

DsozacBBB  8.^** London  Fogs.'*  By  Dr.  Alfbed 
GjLBP£2rEE&.  Edwin  Chadwice,  C.B.,  Vice-President 
of  the  Society,  will  preside. 

Bbcsxbeb  16.— *»The  Use  of  Sound  for  Simals." 
By  E.  Pbics  Edwabos,  Secretary  to  the  Deputy -Master 
of  the  Trinity-house.  Dr.  Ttndall,  F.R.S.,  will  pre- 
side. 

For  Meetings  after  Christmas : — 

"Buying  and  Selling;  its  Nature  and  its  Tools." 
By  Ptof .  BoNAiCT  Pbicb.  On  this  evening  Lord  Alfbed 
S.  GuuKCUULL  will  preside. 

"Causes  of  Success  and  Failure  in  Modem  Gold 
Mining."    By  A.  G.  Lock. 

"The  Participation  of  Lahour  in  the  Profits  of  En- 
terprise." By  Sedlet  Taylob,  M.A.,  late  Fellow  of 
Trmi^  Collegei  Cambridge. 

"  The  Gold  Fields  of  Lidia."     By  Hyde  Clabee. 

"Flashing  Signals  for  Lighthouses,"  By  Sir  Wu. 
TnoxsoK,  F.R.S. 

"  The  Present  Condition  of  the  Art  of  Wood- carving 
in  England."    By  J.  Hunoebfobd  Pollen. 

"  Five  Years'  Experience  of  the  Workiug  of  the  Trade 
Marks'  Renstration  Acts."    By  EnacuND  Johnson. 

*  *  Trade  Prospects.  * '    By  Stephen  Boubne. 

"The  Manufacture  of  Aerated  Waters."  By  T. 
P.  Beuce  Wabben. 

"The  Compound  Air  Engine."    By  Col.  F.  Beau- 

KOOT,  R.E. 

"  Bnprovements  in  the  Treatment  of  Esparto  for 
the  Muiofacturo  of  Paper."  By  Willluc  Abnot, 
P.C.S. 

"Deep  Sea  Lavestigatian,  and  the  Apparatus  used 
in  it."    By  J.  G.  Buchanan,  F.R.8.E.,  F.C.S. 

"The  Discrimination  and  Artistic  Use  of  Precious 
Stones."    By  Prof.  A.  H.  Chtbch,  F.C.S. 

"  Forest  Conservancy  in  Lidia."  By  Sir  Richabd 
Temple,  Bart.,  K.C.S.1. 

"The  Tenure  and  Cultivation  of  Laud  in  India." 
By  Sir  Geoboe  Campbell,  K.C.S.I.,  M.P. 

"Ladian  Agriculture."    By  W.  R.  Robebtson. 

"Trade  Relations  between  Ghreat  Britain  and  her 
Dependencies."    By  Wm.  Westoabth. 

"  The  Languages  of  South  Africa."    By  R.  Citst. 

"The  Loo  Choo  Islands."     By  Gonwil  John  A. 

GUBBINS. 

Cantob  Lectures. 

Monday  Evenings,  at  eight  o'clock.  The  First 
Course,  on  "  Some  Points  of  Contact  between  the 
Scientifio  and  Artistic  Aspects  of  Pottery  and 
Porcelain. "  Five  Lectures,  by  Prof.  A.  H. 
OBxmcH,  M.A.  Oxon.,  F.C.S. 

Lectubb  ill. — ^Decembeb  6. 
Stoneware  and  other  wares  glazed  with  salt. 

Lbctube  IV.— Decembeb  13. 
Soft  paste  porcelains,  European  and  Oriental. 

Leciube  V. — Decembeb  20. 

Hard  paste  porcelains,  Chinese,  Japanese,  and 
Eoropean. 

The  Second  Course  will  be  on  "  Watchmaking," 
by  Edward  Rioo,  M.A.    Three  Lectures. 

The  Third  Course  will  be  on  "The  8cientific 
Principles  involved  in  Electric  Lighting,"  by  Prof. 
W.  G.  Adams,  F.R.S.    Four  Lectures. 

The  Fourth  Course  will  bo  on  "  The  Art  of  Lac&- 
atMkiDg'/' by  ALAir  B.  Cout.    Three  Lectures. 


The  Fifth  Course  will  be  on  "  Colour  Blindness 
'  and  its  Influence  upon  Various  Industries,"  by 
,  R.  Brudexell  Carter,  F.  U . C.S.    Three  Lectures. 


Admission  to  Meetings. 

Members  have  the  right  of  attending  all  the 
Society's  meetings  and  lectures.  Eveiy  Member 
can  admit  two  friends  to  the  Ordinary  ana  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures. 
Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a  Member. 


MEETINGS  FOB  THE  EK8TIIH0  WEEK. 

Monday,   Dbo.  Srn ...  SOCIETY   OF    ABTS,   Jobn-i 

Adelphi,  W.G.,  8  p.m.  (Cantor  Lectures.)  Prof.  A. H. 
(Jhurcn,  *'  Some  Points  of  Ck>ntact  between  the  Sdoitifis 
and  Artistic  Aspects  of  Pottery  and  Borcdsin.'' 
(Lecture  ni.) 

Farmers*  Club,  Inns  of  Court  Hotel,  Holbom,  W.C., 
4  p.m.  Annual  Qcneral  Meeting.  Mr.  Clare  Seirdl 
R^ul,  "America  and  itsEeu-niing.'* 

Royal  ^stitution,  Albemarle-street,  TV.,  6  p.m.  Gcaenl 
Monthlv  Meeting. 

Society  of  Engineers,  6,  Westminster-diambers,  7^.m. 
Mr.  Frank  W.  Grierson,  "  The  National  Value  of  Cbcap 
Patents." 

Medical,  11,  Chandos-street,  W.,  8^  p.m. 

Victoria  Institute,  7,  Adelphi-terraoe,  W.C.,  8  p.m. 

London  ]bistitution,  FinsDury-drcus,  E.C.,  6  p.m.  Mr. 
Leslie  Stephen,  "  The  Belation  of  Morality  to  Iita»> 
ture.'* 
Tuesday,  Dec.  7th... Civil  Engineers,  25,  Great  Geuige  ttx&At 
Wentminster,  8.W.,  8  p.m.  Mr.  Theoi^as  BeyzKb 
"  The  Different  Modes  of  Erecting  Iron  Bridges." 

British  Horoloffical  Institute,  Northampton-sqiuuCk  S.CU 
8p.m.    Mr.  Edward  Mgg,  "Friction." 

Pathological,  63,  Bemers-street,  Oxford-street,  W.,  8|  pA. 

Biblical  Arch8Bol(«7, 9,  Conduit-street,  W.,  8^  p.m. 
Wjedxkbday,  Dkc.  8TH...S0CIETT  OF  AaTS>    John-slTCil* 
Adelphi,  W.C.,  8  p.m.    Dr.  Alfired  Carpenter,  "Loadia 
Fogs." 

Geological,  Burlington-house,  W.,  8  p.m. 

Microscopical,  Kixig's College,  W.C,  8  p.m.  1.  Dr.  HudsoOt 
••  FlotriOaria  tri folium,  n.  sp."  2.  Mr.  C.  Stewart,  "SooM 
Structural  Features  of  EcMnometiidee."  8.  '*  Notes  « 
the  Movements  of  Diatoms,  the  Constructiasi  of  ObjMt 
Glasses,  Swinging  Substagos,  &c." 

Iloyal  Literary  Fund,  10,  John-street,  Adelphi,  W.C^ 
3  p.m. 

Telegraph  Engineen,  25,  Great  Geoigengtroet,  BJW^ 
H  p.m  Mr.  W.  H.  Pteece,  "  The  Photonhone  and  tki 
Conversion  of  Badiant  En^gy  into  Sonna." 
TnrRPDAT,  Dec.  9tii... Royal,  Buriington-house,  W.,  4ip.m.  1. 
Major  Herschel,  "  A  Simpliflod  Form  of  the  ToniaB 
Gravimeters  of  Broun  and  Babinet."  2.  C.  SduOtA 
"  Note  on  the  Microsoopic  Examination  of  some  Fomu 
Wood  from  the  Mackenxie  Biver."  8.  Dr.  H<q)kiiiSQiit 
**  Electrostatic  Capacity  of  Glass."  n.  4.  Dr.  Uiban 
Pritchard,  "The  Cochlea  of  the  OrHtthorh^neu*  platnmt 
compared  with  that  of  Ordinaiy  Mammals  and  of 
BirdsJ' 

Antiquaries,  Burlington-house,  W.,  8j^  p.m. 

London  Institution,  Finsbury-circus,  £.C.,  7  p.m.  Dr. 
Lionel  S.  Beale,  "  The  Germination  and  Propogationof 
Disease." 

Inventors*  Institute,  4.  St.  Martin's  place,  W.O.,  8  p-ia. 

Boval  Society  Qub,  WiUis's-rjoms,  SL  JamesTs,  B.W.t 
6  p.m* 

Miiiuciiiatical,  22,  Albemarle-street,  W.,  8  p.m.  1.  Prof. 
Teixeria,  "Note  snr  Derivation  des  IMtenniitants." 
t!.  Mr.  W.  B.  Grove,  "The  Solution  of  the  Intwit 
1  iOgicpi  Problem."  S.  Mr.  T.  Craig,  "Motion  of  a  VIsoobs 
Fluid .»» 
Fbiday,  Dec.  ioth.  .  .Froebel  Society  (at  the  Hocss ov  ras  Socurr 
OF  Abts),  6  p.m.    Annual  Meeting. 

Folk  Lore  Soaety,  22,  Albemarie-street,  W.,  8  p.m.  Mr. 
John  Fenton,  "  The  Birth  of  a  Deity :  or  the  Story  of 
Unkulunka." 

Astronomical,  Burlington-honse,  W.,  8  p.m. 

Qutkett  Microscopical  anb,  Vniymttj  OoUigt^  W.C> 
8  p.m. 

Clinical,  68,  Bemers-street,  W.,  8|  P.m. 
Satubdat,  Dec.  11th... Physical,  Science  boboola;  Sootli  Ktnda^ 
ton,  S-W.,  8  p.m.  I.  lieat.  L.  Darwin,  **Tha  Bats  of 
Loss  of  Linit  from  Phosphoroioeat  SmfMes."  2. 
Dr.  Alder  Wright,  "  The  Detenobatioa  of  Ghamioal 
AiBnity  in  Tenns  of  Electromotivo  Forae.'* 

Boyal  Botaaio,  Imiar-didt,  Bcfmtf  awk,  V.W.»  If  p.B. 
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HOTICES. 


LFOBV  OF  THE  PATEHT  LAWS. 

ncil  adopted  the  following  Petition  to 
of  CommonSi  at  their  meeting  on  Mon- 
)8t.: — 

loht  hoxoubable  the  commons  in 
Pakliambnt  Assembled. 

Me  Petition  of  the  Council  of  the  Society 
anufadures,  and  Commerce,  incorporated 
harter, 

H,— 

the  Society  is  deeply  interested  in  the 
r,  and  submits  that  it  ought  to  be  made 
!,  as  far  as  possible,  to  the  progress  of 
Manufactures,  and  Commerce  of  this 

0  as  to  allow  the  inventions  of  the 
igdom  to  compete  fairly  with  those  of 

the  Society,  in  the  years  1850,  1851,  and 
Ished  reports  on  the  Patent-law  as  then 
ad  that  those  reports  were  instrumental 
g  Parliament  and  the  Government  to 
atent-law  Amendment  Act,  1852,  which 
'  reformed  the  law. 

the  effect  of  such  reform  has  been  greatly 
te  invention,  and  has  so  increased 
ts  derived  from  Patent  fees,  that  they 
cached  the  sum  of  £180,000  a-year,  of 
r  about  £40»000  are  expended  in  con- 
h  the  administration  of  the  law,  leaving 
s  a  tax  on  the  progress  of  invention, 
your  petitioners  are  of  opinion  that  the 
etains  some  antiquated  fictions  which 
abolished ;  that  it  should  be  greatly 
and  that,  as  Patents  relate  to  Arts, 
res,  and  Commerce,  all  matters  connected 

1  should  be  administered  by  persons 
owledge  of  Arts,  Manufactures,  and 
,  and  not  by  legal  functionaries,  how- 
nt. 

four  petitioners  desire  to  call  the  atten- 
mt  Honourable  House  to  the  Patent 
irhich  is  in  an  unsafe,  overcrowded, 
Ithongh  it  contains  unique  and  valuable 
of  those  earhr  mechanical  inventions 
» rerolationisea  the  Arts,  Manufactu^, 
«roe  of  the  dvilised  world ;  that  such 
I  quite  unworthy  of  the  Nation,  and 
e  leplaoed  by  a  snitable  building,  con- 
ommodaticm  for  a  Beferenoe  Library. 
itfaxneriy  tlierafore,  xxn^  your  Honour- 
I  to  osme  tlie  present  FAtent-law  to  be 


amended,  and  its  administration  to  be  entrusted 
to  the  Lords  of  the  Privy  Council  for  Trade. 
And  your  petitioners  will  ever  pray. 

Signed  on  behalf  of  the  Council  of  the 
Society  for  the  Encouragement  of  J^rts, 
Manufactures,  and  Commerce, 

H.  Tbusman  Wood,  Secretary. 

The  Council   also  appointed  a  Committee  to 
draft  a  Bill  for  submission  to  the  Government. 


JUYEKILE  LBCTVBB8. 

The  usual  short  course  of  lectures,  adapted  for 
a  juvenile  audience,  will  be  given  by  Mr.  G.  J. 
Bomanes,  F.R.S.,  on  "Animal  Litelligence." 

The  dates  for  the  lectures  will  bo  Wednesday, 
29th  December,  and  Wednesday,  5th  January. 

The  lectures  will  commence  at  seven  o'clock. 
As  in  former  years,  admission  will  be  by  ticket 
only.  A  sufficient  number  of  tickets  to  fill  the 
room  will  be  issued  to  members  in  the  order  in 
which  applications  are  received,  and  the  issue 
will  then  be  discontinued.  Subject  to  these  con- 
ditions, each  member  is  entitled  to  a  ticket  admit- 
ting two  children  and  one  adult.  All  members 
who  require  tickets  should  apply  at  once,  as  there 
may  be  difficulty  in  accommodating  those  who 
postpone  their  applications  until  the  date  fixed 

for  the  lecture. 

By  order, 

H.  Triteman  Wood,  Secretary. 


PRACTICAL  XXAMIVATIOVB  IV   VOCAL  AHB 
nrSTBTWXHTAL  VUSIC. 

The  next  Examination  in  London  will  be  held 
at  the  Society's  House  during  the  week  com- 
mencing 10th  of  January,  1881. 

The  Examination  will  be  held  at  three  periods 
— morning,  afternoon,  and  evening — viz.,  from 
10  to  1,  2  to  5,  and  7  to  10  o'clock  on  each  day 
of  Examination.  Candidates  may  select  either 
of  these  periods,  but,  the  number  of  candidates 
in  these  Examinations  being  large,  no  special 
day  or  hour  can  be  arranged  for.  The  numbers 
will  therefore  be  arranged  in  order  of  application. 
The  Examination  for  the  Organ  and  Harmonium 
will  be  held  in  the  evening  only,  and  special 
arrangements  will  be  made  according  to  the 
number  of  applications. 

The  fee  is  10s.  for  the  Honours  (induding  both 
vocal  and  instrumental  Examination),  and  5s.  for 
the  First  or  Second  Class  (vocal  or  instrumental) 
Examination.  If  vocal  as  well  as  instrumental 
music,  or  two  separate  instruments,  be  taken  by 
the  same  candidate  for  the  First  or  Second  Class 
Certificate,  a  fee  of  7s.  6d.  must  be  paid. 

The  Certificates  will  be  prepared  as  soon:  as 
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possible  aft<$r  the  Bxaminations,  and  can  be  had 
upon  application  at  the  House  of  the  Society 
of  Arts,  on  or  after  Jlst  March,  1881. 

No  Certifioate  wiH  be  granted  to  any  candidate 
for  Honours  who  does  not  obtain  a  First  Glass  in 
the  practical  porticm  of  the  Examination,  either 
Tocal  or  inftnunental*  Candidates  holding  one 
of  such  Gerdfioates,  obtained  in  a  former  year, 
need  not  again  undergo  this  portion  of  the  Exami- 
nation, but  should  bring  their  Certificate  for  the 
Examiner's  inspection. 

The  Examination  of  each  candidate  will  be 
private;  no  one  but  the  Examiner  and  the 
accompanyist  being  present,  unless  it  be  a  mem- 
ber of  the  Society  of  Arts'  Committee.  No  list 
of  candidates  will  bo  published. 

Particulars  will  be  forwarded  on  application  to 
the  Secretary,  Society  of  Arts,  John-street, 
Adelphi.  No  names  can  be  received  after  24th 
Deo.  1880. 


TBOCSEDIVOS   OF   THE   SOCIETT. 


TOUBTH  OBDDIABT  XSETIHG. 

Wednesday,  December  8th,  1880;  Edwin  Chad- 
wick,  C.B.,  Vice-President  of  the  Society,  in  the 
chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Aird,  David  Alfred,  2,  Sussex-gardens,  Hyde-park,  W. 
Angus,  Joseph,  The  Hennitalge,  Langly-lane,  ^uth 

Lambeth,  S.W. 
Biddiford,    Qeorge   Francis,   Bamwood-lodge,   Glou- 

oester. 
Clements,  Hugh,  5,  Fark-terraoe,  Peokham,  S.E. 
Foster,  Thomas  Nejsou,  Allt  Dinas,  Bays-hill,  Chelten- 
ham. 
Horton,  Joseph,  39,  Cheapside,  E.G. 
Obaoh,  Dr.  E.,  17,  Charlton- villas.  Church-lane,  Old 

Cfaarlton,  S.E. 
Bidpath,  J.  lionel,  12,  West  Kensing^n-gardens,  W. 
SnefgTove,  Horatio  Richard,  The   Grove,   Qapham- 

oommon,  S.T^. 
S^kes,  Fred.  W.,  Gosporfe  Mills,  Huddersfield. 
Traill,  James  Christie  (of  Battar,  N.B.),  Castle-hill, 

Thurso,  Caithness. 
Vogel,   Sir  Julius,  BLC.M.G.,    135,    Cromwell-road, 

South  Kenaingtoo, .  S.  W. 
Ward,  Eredericdk  Peterson,  46,  Hamilton-teixaoe,  St. 

John's-wood,  N.W. 
Wright,  John  Broolu,  96,  Bnohanan-street,  Glasgow. 
Young,  Charles  E.,  71,  Clapham-road,  S.W. 
Young,  Sir  Charles  Lawrence,  Bart.,  o,  Ashbum-place, 

Cnnawell-road,  S.W. 
Young,  George,  7,  The  Terrace,  Rvde,  lalo  of  Wight, 

and  43,  Dover-street,  Piccadilly,  W. 

The  following  candidates  were  balloted  for,  and 
dnly  elected  members  of  the  Society : — 

Bxenohley,  Samuel,  Hunt  Bridge-house,  Matlock. 
GhMsiot,  Ch^es,  ^mwood-house.  Tapper  Tooting. 
Gnndrv.    .Toseph'   P^arlras,    the    Cobage,    Bndport, 
Donetshire. 


Jaques,  Leonard,  J.P.,  18,  Seymour-street,  W. 
Laxton,  Frederick,  Brighoose,  Yorkshire. 
Nix,  John  H.,  77,  Lombard-street,  E.C. 
Koel,  Hon.  Henry,  17,  Westboume- terrace,  W. 
Northampton,  Marquis  of.  Castle  Ashby,  Northai 
Ormerod,  Thomas,  Woodfield,  Brighouse,  Yorksl 
Robertson.  Sir  D.  Brooke,  C.B.,  AUienseum  Club 
Robertson,    J.    Murray,    Lower    Grove-house, 

hampton. 
Seymour,    Major-General  W.  H.,  Travellers' 

Pall-mall,  S.W. 
Sheppard,  Samuel  Gumey,  31,  Oxford-square,  T 
Simmons,  Charles  J.,  56,  Leverton-street,  Lei| 

road,  N.W. 
Skaife,  John  Slade,  32,  Milner-square,  N. 
Slade,  Francis  WilHam,  Eldon-pk.,  South  Norwoo 
Volk,  Magnus,  40,  Preston-road,  Brighton. 

The  paper  read  was  on — 

LONDON  FOGS. 
By  Alfred  Carpenter,  M.D. 

There  are  fogs  and  fogs.  I  am  not  abont 
you  to  consider  aU  kinds  of  those  creations, 
is  the  fog  which  pervades  men's  brains,  and 
from  them  the  power  of  judging  rightl} 
separating  truth  hx>m  error.  There  is  a  fog 
may  be  aptly  called  error,  ever  seeming  to  p 
itself  for  the  purpose  of  blurring  the  outline 
vision,  of  interfering  with  our  power  of  pu 
a  rightpath,  and  causing  us  to  follow  a ' 
one.  This  kind  of  fog,  tbou«a:h  fully  in  my 
is  not  the  fog  with  which  we  have  to  deal  to- 
except  it  may  be  as  a  link  connecting  our  s 
with  the  difficulties  which  beset  its  considei 
I  do  not  propose  to  ask  you  to  inquire  ii 
causes  of  the  regular  Scotch  mist,  which  we 
through  and  through  almost  before  you  real 
fact  that  it  is  a  fog,  neither  do  I  propose  to 
upon  the  causes  of  those  fogs  which  rise 
the  bosom  of  the  great  deep,  and  are  occasi 
carried  by  the  wind  into  all  parts  of  our 
These  are  not  the  fogs  I  ask  you  to  consider, 
are  white  fogs,  seldom,  if  ever,  producing 
darkness,  except  during  the  dark  hours 
selves;  tiiey  do  not  shut  out  all  evidei 
the  ruler  of  the  day  whilst  he  is  above  the  he 
as  if  he  were  not.  They  do  not  cause  the 
of  the  air  to  return  to  their  roosts  imd< 
impression  that  Nature  has  changed  her 
Neither  is  it  with  those  mists  which  rise 
the  bosom  of  Father  Thames,  or  of  any 
stream  running,  either  above  or  under  gi 
These  fogs  will  present  themselves  whi 
there  is  a  particular  kind  of  change  i 
meteorological  condition  of  the  atmos 
and  when  heat,  moisture,  and  pressur* 
rapidly  altered  in  the  necessary  direction, 
fogs  are  all  beyond  the  power  of  man  to 
increase  or  decrease,  to  control  or  prevents 
are  natural  events,  which  will  happen  in  s] 
man  or  of  his  works,  and  nothing  that  he  < 
will  materially  alter  their  incidence.  At  time 
exist  everywhere  in  the  lowlands  of  the  1 
Islands ;  they  must  be  endured,  but  their  evil 
may  be,  in  a  great  measure,  warded  off  by  i 
means  based  upon  common  sense.  Bat 
are  other  fogs  which  are  not  primeval,  wh 
not  exist  everywhere,  and  which  are  produc 
the  acts  of  man  himself,  and  are  caused  by  ^ 
f ul  works  which  need  not  continue  in  opei 
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hey  are  specially  peculiar  to  great  aggregations 

people,  and  their  densest  points  are  always  to 

.e  leeward  of  the  masses  which  have  produced 

em.    Their  worst  efifocts  date  from  theintroduo- 

m  of  ooal,  which  gave  power  into  the  hands  of 

en  to  defy  distance,  and  to  bring  millions,  or  a 

oiety  of  the  million,  into  the  close  intercourse 

a  great  city  ;   but  they  are  not  to  be  found 

•H  great   cities,  for  aggregations  of  peoples, 

Lch   as   at    St.    Petersburg  and  Moscow,  who 

0  not  bom  coal  in  the  wasteful  way  that  we 
LO,  are  aot  visited  with  them  ;  neither  are 
hey  found  in  the  great  cities  of  the  East,  which, 
rom  the  natural  warmth  of  their  surroundings,  do 
lot  want  fires  in  a  general  way.  I  am  not  about 
9  anert  that  the  iog:8  I  speak  of  are  entirely 
uued  at  all  times  by  fuel  smoke.  I  am  not  about 
>  assert  that  coal  smoke  is  alone  responsible  for 
i  the  evils  ^which  belong  to  these  fogs,  but  it  is  the 
Hmcipal  factor  which  make  London  and  its  suburbs 
it<derable  as  places  of  residence  for  certain 
mstitations.  It  does  materially  add  to  the 
lOrtaLty  of  the  metropolis,  and  at  times  it  is 
le  sole  cause  of  conditions  which  prevent  the 
raptr  enjoyment  of  that  life  which  kind  Provi- 
BDoe  intended  fof  us.  It  is  a  main  factor  in  the 
podnction  of  a  high  rate  of  mortality,  arising 
tna  the  absence  of  ozone,  or  of  ozonised  oxygen, 
r  depreciation  of  oxygen  capable  of  immediately 
stin^  npon  changing  organic  matter.  It  also 
WMce  many  of  oui  public  buildings  to  show  si^s 
f  premature  decay,  and,  day  by  day,  is  producmg 

destruction  of  property  whush,  if  it  could  be 
0|>ped,  and  its  value  accurately  estimated, 
■onld  probably  be  sufficient  to  rex>ay  ten  times 
ver  the  cost  of  the  works  which  are  required 

1  pirevent  this  unnecessanr  and  ruinous  loss. 
;  wfll  be  asked,  how  I  am  able  to  prove 
le  truth  of  my  proposition.  That  is  the 
■siDesfl  now  before  us.  I  think  it  has  been  fully 
icnred  of  late  years,  by  the  numerous  fogs  which 
«re  occurred  in  the  midst  of  summer,  shutting 
rat  the  light  of  day,  and  producing  an  Egyptian 
iaAntfls  at  times  when  ordinary  fogs  have  not 
exisUd.  It  was  fully  proved  by  a  fog  which 
iMiuipied  the  West-end  of  London  the  oUier  day, 
ind  whMh  caused  a  mid-day  darkness  on  a  Sep- 
iember  Sunday,  which  coidd  be  felt.  That  day 
lad  not  been  preceded  by  any  cold  weather,  the 
larometer  was  nigh,  and  was  rising ;  the  thermo- 
Beter  was  high,  it  was  not  falling,  and  the  dew 
loint  was  high.  The  air  was  still,  there  was  no 
Mfoeptible  wind ;  there  was,  however,  an  exceed- 
Dgiy  alight  current,  which,  as  I  afterwards  found, 
leeopied  within  a  narrow  space  nearly  all  the 
nints  of  the  compass.  The  centre  of  a  circle 
has  prodnced  was  mainly  at  the  West-end  of 
joodon.  Some  magnetical  changes,  the  nature 
ft  which  was  not  apparent,  led  to  the  production 
if  a  d«-nse  atmosphere  at  11.30  a.m.,  on  September 
iMiy  which  indirectly  caused  gas-lights  to  appear 
a  Buckingham  Palace  and  other  parts  of  Bel- 
pavia,  obscured  the  sun  at  mid-day  m  as  perfect  a 
aaBD»r  as  it  was  possible  to  be  obscured  over  a 
^Mi  town  by  human  aid.  I  say  advisedly,  by 
■nMA  aid,  because  a  few  experiments  made  upon 
ha  spot  proved  that  the  darkness  was  caused  by 
■Monsainad  carboa  ha  the  atmosphere:  that 
ha    pan    thus     spread    over    the    place    was 

to  a  modnate  elevation,  not 


much  above  the  tops  of  the  houses,  so  that 
the  tallest  of  them  could  in  places  be  just 
seen  peering  above  the  dark  doud  which  rested 
upon  the  earth.  When  one  was  able  to  get  out- 
side the  veil  which  hung  upon  the  metropolis, 
its  cause  could  be  seen  pouring  down  from  every 
chimney  which  was  acting  as  an  upcast  for  a  fire. 
The  sun  was  quite  invisible  from  the  surface  of  the 
ground,  but  appeared  as  a  copper-coloured  disc 
from  the  upper  windows  in  the  houses  in  the  Oxford- 
street  side  of  Hyde-park.  The  sky  was  compara- 
tively doudless,  but  there  was  no  warmth  in  the 
sim*s  beams  over  London,  no  comfort  in  hia 
aspect,  and  not  a  shadow  of  heat  could  bo  c<^* 
lectcd  by  a  pocket  lens,  although  outside  the  pall 
the  sun  was  shining  brilliantly,  and  the  country 
enjoying  a  perfect  summer*s  day.  The  air  was  warm 
outside,  temperatue  64''.  The  grass  in  Hyde-park 
was  perfectly  dry,  as  shown  when  the  hand  was 
passed  over  it.  The  particles  of  black  matter,  whioh 
were  collected  on  a  similar  occasion,  on  a  micro- 
scopical glass  slide  moistened  with  glycerine,., 
shewed  the  same  appearances  in  the  field  of  the 
microscope  as  that  exhibited  by  a  similar  slide 
designedly  exposed  to  the  smoke  of  a  common 
chimney,  viz.,  particles  of  imcousumed  carbon  and 
some  oily  matter,  which  was  of  a  tarry  nature. 
There  was  also  the  other  accompaniments  of  smoke 
in  the  air, — viz.,  an  acid  gas,  which  acted 
upon  moistened  litmus  paper,  and  which,  by  the 
irritating  effect  which  it  had  upon  the  bronchial 
mucous  membrane,  was  something  more  than  car- 
bonic acid.  Other  tests  showed  that  this  was 
sulphurous  acid,  which  existed  so  abundantly  as  to 
counteract  the  naturally  soothing  effect  of  the  car- 
bonic acid,  which  was  also  largely  in  excess.  I 
have  sometimes  foimd  ammonia,  but  on  this 
occasion  it  was  neutralised,  if  present,  by  the  acid, 
and  yet  left  sufficient  of  free  acid  to  decidedly 
affect  the  bronchial  mucous  membrane.  The  air 
was  not  tested  for  ozone,  but  that  none  existed  was 
very  manifest.  The  openings  from  the  pubhc 
sewers  gave  unmistakeable  evidence  of  a  greater 
warmth  below,  which,  telling  upon  the  contents  of 
the  sowers  themselves,  produced  a  fermentation, 
obvious  as  to  its  origin ;  but,  curiously  enough,  the 
smell  was  not  perceived  a  few  yards  away  from  the 
gratings.  I  may  be  allowed  to  mention,  in  pass- 
ing, that  the  presence  of  carbon  and  sulphurous 
acid  in  the  atmosphere  appeared  to  be  of  great 
use,  altering  the  character  of  the  emanations  from* 
the  public  sewers,  and  giving  the  inhabitants  oi 
this  great  city  a  present  protection  from  the  effects- 
of  one  of  the  greatest  engineering  errors  of  the 
present  time — one  of  those  great  mistakes  which 
engineers  are  constantly  making  uuder  the  name 
of  sanitary  work,  whilst  they  are  breaking 
a  fundamental  or  canon  law  of  sanitary 
science.  I  may,  perhaps,  be  allowed  to  give 
the  groimd  of  that  law.  Any  sewer  which  be- 
comes a  sewer  of  deposit,  either  by  accident  or 
design,  has  been  constructed  in  defiance  of  sanitary 
law,  and  must  in  due  course  brin|f  insanitarjT  W" 
suits  to  those  exposed  to  its  mfluence:  it  is 
wrongly  constructed,  and  is  a  mistake.  I  mention 
this  point  now,  to  show  that  the  smoke  of  a  great 
town  is  not  an  unmitigated  evil,  but  that  it  has 
a  mission,  so  to  speak,  which  is  not  yet  completed. 
It  is  a  truism,  nevertheless,  that  two  wion^pi 
oaimot  make  a  right.     The   right  to  pure  air 
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'  ought  not  to  be  sacrificed  to  the  necessity  for  im- 
purity, beeause  other  works  have  failed  to  effect 

■  the  object  for  which  those  works  should  have  been 
constructed. 

I  must,  however,  now  give  further  proofs  that 
•(nnoke  is  the  cause  of  the  darkness  whicn  these  fogs 
produce.  Fogs  of  all  kinds  are  limited  in  the  extent 
to  which  they  reach  upwards.  Natural  fogs  do  not 
reach  an  altitude  sufficient  to  shut  out  dayUght,  for 
as  soon  as  their  ordinary  depth  reaches  a  certain 
extent,  the  fog  lifts  and  floats  away,  or  the 
meteorological  changes  are  such  as  lead  to  its  dis- 
persion. So  also  with  smoke  fogs ;  they  do  not  reach 
any  altitude,  and  very  often  securely  rise  above  the 
chmmeys  which  pour  them  out,  yet  they  often 
produce  complete  darkness.  This  is  never  seen 
in  dby-time,  as  the  result  of  a  wet  fog,  when  there 
<sannot  be  a  suspicion  of  fuel-smoke.  Has  a  dark- 
ness ever  been  produced  at  mid-day  on  the  Scotch 
moors  or  among  the  Irish  bogs  ?  Has  it  ever  been 
seen  on  the  great  ocean  between  this  and  the 
Western  Continent  ?  Fogs  there  are,  intense  and 
deep ;  shutting  out  sight  as  far  as  distance  is  con- 
cerned, it  may  bo  even  limiting  vision  to  a  few 
feet;  but  there  is  always  a  whiteness  about  it, 

''  quite  different  from  the  fog  of  a  great  town.  A 
pocket  lens  will  easily  show  that  this  whiteness  is 
due  to  minute  particles  of  water,  capable  them- 
selves of  transmitting  light,  but  which  transmis- 
sion, whilst  decomposing  an  individual  ray,  yet 
re-combines  the  elements  into  white  light  again, 
and  when  the  particles  are  filtered  out  by  means 
of  pure  cotton  wool,  are  shown  to  be  composed  of 
water.  Not  so  a  large  part  of  the  particles  which 
are  found  in  the  fogs  of  g^eat  towns ;  they  consist, 
in  great  measure,  of  organic  matter,  capable  of 
absorbing  light,  not  transmitting  it,  and,  when  fil- 
tered out  of  air  by  means  of  cotton- wool,  are  black- 
looking  matter,  with  oily  particles  of  some  hydro- 
oarbon  oil  of  a  tarry  consistence,  which  seems  to 
^velope  the  atom  of  water  which  is  with  it.  Some- 
times the  oily  matter  is  in  excess  ;  sometimes  it 
is  the  solid  carbon  which  is  more  abundant.  By 
long  continued  exposure  of  plates  of  moistened 

glass,  some  crystals  of  sulphate  of  ammonia  may 
e  obtained,  and  also  occasionally  other  kinds  of 
dSbris,  but,  on  the  whole,  the  sooty  particles  are 
largely  in  excess  of  everything  else. 

ffiie  other  day  I  went  down  to  Reading,  by  the 
Great  Western  Railway.  At  Croydon  the  air  was 
dear,  the  skj-  bright,  but  it  was  cold.  London 
itself  was  dull  and  somewhat  foggy.  After  leav- 
ing Paddington,  a  dark  bank  of  cloud,  resting  upon 
the  earth  and  reaching  to  an  elevation  of  some 
hundred  feet,  limited  vision  to  within  a  few  yards 
of  the  line  on  its  left-hand,  whilst  on  the  right  the 
view  was  uninterrupted  as  far  as  the  landscape 
•Uowed.  The  bank  fuUowed  a  straight  line ;  it 
did  not  follow  the  turns  and  windings  of  the  river, 
M  would  have  been  the  case  if  it  had  been  due  to 
water  as  a  main  cause.  The  wind  during  the 
morning  had  been  quietly  veering  from  north  to 
east,  and  with  it  came  the  line  of  smoke  as  clearly 
marked  as  any  cloud  could  be.  That  it  was  not  due 
to  Father  Thames  was  clearly  seen  when,  on  another 
occasion,  the  wind  changing  to  north,  a  similar  dense 
cloud  came  with  the  change  of  wind,  and  hung 
over  the  Sydenham  hills  and  the  heights  about 
Sutton  and  Banstead,  whilst  the  valley  of 
the  Thames  above   London  was  comparatively 


clear.  I  have  often  watched  these  changes  of 
wind  from  different  parts  of  the  Surrey  hills, 
and  seen  the  Crystal  Palace  disappear  from 
view,  although,  at  the  place  at  which  I  was 
stationed,  the  sun  was  shining  brightly,  and 
shortly  before  the  eclipse  of  the  palace  took  plaoSy 
the  sun's  rays  were  reflected  most  brilliantly  upoA 
the  glass  of  that  building.  These  observations 
have  been  made  when  the  thermometer  has  hem 
somewhat  falling,  but  the  other  conditions  re* 
quisite  for  the  production  of  fog  have  not 
been  present  in  those  parts  of  the  countzy 
where  fogs  are  usually  found,  and  the  soil,  beiag 
gravel  and  chalk,  cannot  be  accused  of  being  fog 
producer. 

In  my  own  neighbourhood  the  densest  Ion 
come  from  the  north,  and  these  consist  of  a  dan 
pea-soup  atmosphere,  which  renders  our  distriflt 
most  unsatisfactory,  whilnt  it  lasts,  as  a  healtk 
resort.  Similar  conditions  are  sometimes  to  bs 
met  with  in  the  most  favoured  places.  I  was  it 
Brighton  on  last  Lord  Mayor's  day.  It  was  a 
beautiful  day  in  the  Weald  district.  The  countiy 
looked  lovely  in  the  autumnal  tints  produced  bj 
decaying  vegetation,  brought  out  by  a  November 
sun.  The  north  side  of  the  South  Downs  wsie 
perfectly  distinct  in  outline,  without  a  trace  of 
mist  upon  them.  There  was  a  lovely  sunset  ii 
seen  from  the  new  pier;  there  was  nothing  to  linit 
the  sight  seaward  but  the  distant  horizon.  Not  so 
in  the  town  of  Brighton  itself.  Just  after  mami 
the  lights  on  the  north  side  of  Regency-square  ooold 
scarcely  be  seen  from  the  Parade,  whilst  the  lighted 
gas  lamps  wore  quite  invisible  at  the  nortfaen 
ends  of  the  streets  which  run  at  right  aaghl 
with  the  King's-road.  Yet  the  sky  wa9  olesi^ 
the  stars  shone  brightly,  and  there  was  no  rea- 
son for  the  heavy  and  murky  atmosphere  is 
London- super-Mare  on  that  evening,  beyond  11|i 
smoky  chimneys,  the  soot  from  which  could  beseeil 
pouring  down  into  the  streets  and  squares  cl 
the  place,  and  as  these  were  at  right  angles  wA 
the  wind,  there  was  no  easy  escape.  The  wml 
was  from  the  west ;  it  freshened  into  a  gale  liftl 
in  the  evening,  and  cleared  the  su\oke  away.  Itili 
however,  a  curious  fact,  that  Brighton,  whiehiss 
place  beyond  all  others  free  from  fogs,  in  tihi 
common  acceptation  of  the  term,  suffers  ooot- 
sionally  from  coal-smoke  and  its  consequenoes  M 
much  as  any  part  of  London,  whenever  there  is  a 
calm  with  the  slightest  possible  amount  of  wini 
from  the  west.  If  the  barometer  is  high,  and  the 
thermometer  low,  with  a  north  wind,  the  settim 
sun  is  seen  as  a  dull  copper  disk,  which  disappesM 
from  view  long  before  it  ought  to  be  lost  to  sigbt; 
whilst  if  the  wind  blows  on  to  the  land  from  tihi 
sea,  there  is  no  interference  with  the  beauty  of  tihi 
retiring  orb  of  light.  I  have  witnessed  this  phe* 
nomenon  on  several  occasions,  so  that  one  may  cusv 
the  inference  that,  with  a  still  atmosphere,  Idfjk, 
barometer,  and  falling  thermometer,  with  the  wai 
from  the  west  or  north,  there  will  be  a  murky  dioal 
settling  down  upon  the  place  at  sunset,  which,  bil 
for  the  St  a  shore,  woidd  soon  render  Brightos,  ss 
far  as  fog  is  concerned,  little  bt^tter  than  the  Sell* 
end  of  London.  How  is  this  to  be  aooounted 
for?  I  think  that  the  110,000  fires  which  •» 
burning  there,  in  a  narrow  bsjid  under  the  DowMi 
and  which,  as  the  shades  of  evening  come  apoB 
the  place,  are  thoroughly  replenished  with  smiH 
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to  dense  Tolomes  of  smoke  from  almost 
iinney,  and  prodaoe  this  change  in 
The  cauM  is  one  whidi  man  produces 
is  own  pnrposes,  and  which,  therefore, 
emove. 

flight  by  some  that  smoke  is  only  a  minor 
at  there  are  other  and  irremovable 
tat  smoke  from  coal  is  secondary  only, 
moral  would  be  useless.  It  is  thought 
tbat  we  have  only  to  put  the  Smoke  Act 
ind  stop  the  discharge  of  the  clouds  of 
m  factory  chimneys,  to  remedy  the  evil, 
ink  that  the  main  cause  is  in  the  marshes, 

imr  as  the  valley  of  the  Thames  is  con- 
cur between  its  rise  and  its  fall  into  the 
think  that  land  drainage  would  remedy 
>ther8  refer  them  to  the  clay  soil  which 
I  the  Liondon  basm.  The  irremovable 
•  not  account  for  the  darkness  and 
AS  which,  if  such  were  primary  parts  of 
.d  be  felt  most  on  the  Scotch  moors  and 
sas,  bat  which  are  in  reality  never  found 

one  ever  coughs  up  a  quantity  of  matter 
h  like  a  decomposed  leech  when  out 
Loors,  or  among  the  bogs  of  Ireland, 
i  has  just  come  out  of  a  coal-pit; 
^ne  can  be  long  in  a  real  London 
anchester  fog,  without  expectorating 
lently  a  nasty  bit  of  filth,  which  shows 
e  upon  its  very  surface.  We  should 
ae  conditions  most  frequent  in  places 
ly  to  give  rise  to  them,  if  water  was  the 
le ;  but  fogs,  produced  m  such  situations, 
jrs  white  fogs,  and  cannot  be  mistaken 
L-made  fog.  They  may  occur  in  London, 
5  elsewhere;  they  do  rise  in  Londou,  no 

they  do  in  all  day  deltas,  if  the  con- 
re  present  which  cause  the  descent  of 
ke,  they  add  very  much  to  the  dangers 
collies  of  the  occasion ;  but  white  fogs 

the  ground,  and  grow  upwards,  whilst 
k  or  yellow  fogs  come  down.  White 
bearable,  if  alone ;  they  are  not  dangerous 
aoept  in  a  very  minor  degree,  which  may 
idf  in  the  Weldi  valleys,  on  the  Yorkshire 
ir  the  lowlands  by  the  sea. 

who  think  that  an  enforcement  of  the 
Act,  as   it   now   exists,   would    greatly 

the  evil,  are  not  quite  aware  of  the  main 
the  mischief.  There  are  no  factories  in 
1,  there  are  very  few  at  work  in  London 
ays,  and  yet  some  of  the  worst  fogs  I  have 
bneased  have  been  on  autimin  Sunday 
;s,  between  the  hours  of  ten  and  two.  The 
■on  for  Sunday  fogs,  is  the  fact  that  on 
f  the  London  poor,  and  a  large  part  of  the 
ilaas,  dine  at  home  in  the  middle  of  the 
at  there  is  always  a  good  fire  prepared 
the  forenoon,  by  the  almost  simultaneous 
on  of  loose  Newcastle  or  other  small  coal, 
ft  consequence  of  that  simultaneods  fire 
hmg,  thm  are  dense  volumes  of  smoke 
ery  bouse  fire  in  the  metropolis,  about  the 
n^ioh  cooking  commences,  which  slowly 
Eiiio  some  psft  or  other  of  the  district, 
r  days  a  great  part  of  the  cooking  is  done 
times,  more  of  it  towards  sundown  than  in 
ning ;  hot,  <m  Bmiday,  it  is  in  the  mom- 
I,  as  ft  ooossqaenos,  there  is  a  capacity 
log  if  the  meteorological  conditions 


favour  it,  which  is  not  found  on  any  other 
day  in  the  wedc.  In  Brighton,  the  simmtaneoos 
charging  of  fires  occurs  about  sundown,  and  the 
g^reatest  volume  of  smoke  is  visible  soon  after 
sunset,  when  ihe  days  are  shortening  and  the  air 
grows  cold.  In  the  metropolis  it  is  at  middav  on 
Sunday  that  there  is  always,  if  the  wind  is 
trifling  and  the  barometer  high,  in  some  parts  of 
the  forest  of  houses,  adoudof  unconsumed  carbon, 
which  obstructs  sunlight,  and  in  the  aggregate, 

S reduces  as  much  evil  as  did  the  pestilence  of  former 
ays.    Sudden  deaths  from  the  rupture  of  blood- 
vessels in  various  parts  of  the  body  are  not  in- 
frequent, and  other  illnesses  are  common,  which, 
sooner   or   later,  have  a  fatal  termination,   but 
which  are  not  referred  in  the  Begistrar-General's 
reports  to  the  real  cause  of  the  untimely  event. 
The  effects  upon  human  beings  are  innumerable. 
The  irritation  set  up  in  the  eyes  leads  to  much 
individual  suffering,  and  a  great  aggregate  loss, 
whilst  similar  effects  upon  an  irritable   mucous 
membrane  causes  pneumonia,  bronchitis,  asthma, 
and  a  host  of  maladies,  both  painful  and  weaken- 
ing.   The  injury  to  the  skin  is  not  the  least  part 
of  the  mischief,  blocking  up  the  pores,  and  inter- 
fering with  perspiration,   doing  for  man,    in  a 
minor    degree,    that    which    produces    a    much 
greater  loss,  to  plant  life,  in  a  pecimiarv  point 
of  view,  and  which,  in  its  effect,  cannot  be  esti- 
mated.   I  lay  great  stress  upon  the  Sunday  de- 
velopment of  fog,  because  it  is  very  striking  to 
those    who  observe   it   from  the  outer  side  of 
the  great  centre.      I  have  done   this    for  some 
years,    and    have    marked   the    way    in    which 
the    London    pall    has    invaded    my    own    dis- 
trict, producing   now  and   then  a  necessity  "for 
gasUght  at  mid-day,  when  I  have  been  dining 
with  my  family  at  a  distance  of  ten  miles  from  St. 
Paul's.     I  have  gone  up  to  London  after  that, 
leaving  behind  me  a  dense  black  doud  resting  upon 
the  earth,  finding  it  less  dense  at  New-cross,  net 
much  fog  in  the  City  itself,  and  the  North  of  Lon- 
don has  been  comparatively   clear.      On  these 
occasions  the  wind  has  been  calm  in  the  morning, 
and  blowing  slightly  from  the  north  towards  mid- 
day, and  I  have  been  told  that  there  had  been  a  fog 
in  London  in  the  morning,  but  that  it  cleared  on 
about  the  time  at  which  it  invaded  our  district. 
On  these    occasions  the   barometer  has    always 
been  high.      One  day  I  went  down  to  Green- 
wich when  Croydon  was  enveloped  in  London  fog. 
It  was  not  one  quarter  so  intHUse  at  Greenwich 
as    at    Croydon.      On     another    visit    it    was 
slight  at  Croydon  but  intense  at  Greenwich.    Ihe 
wind  in  the  first  instance  was  north  with  a  point 
to  the  east,  in  the  second  it  was  north-west  by 
west.   In  both  instances  it  is  quite  certain  that  the 
wind  did  not  cross  the  Essex  marshes  or  any  other 
marsh  land  before  it  reached  either  of  the  places  I 
have  mentioned,  but  the  fog  had  simply  been 
brought  from  the  forest  of  houses  which  constitutes  • 
the  metropolis  of  Great  Britain.     My  early  im- 
pressions were  that  the  main  cause  of  London  fogs 
was  intimately  connected  with  marsh  or  day  land,  • 
so  no  doubt  wet  fogs  are  increased  by  those  distariots 
which   are  yet  undrained,  notwithstanding  the  * 
incubus  of  an  easy  money  market.      Observatioo,'^' 
however,  has  told  me  that  only  a  moiety  of  fog  is  • 
due  to  this  cause,  and  that  that  moiety  is  the  least « 
injurious  part.     I  have  seen  the  fog  grow,  as  it 
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within  the  radios  of  houses,  coming  down 
i\poa  the  ground,  not  ascending  from  it,  presenting 
i&  first  indications  in  too  close  proximity  to  the 
chimney  top  to  lead  me  to  doubt  as  to  the  source. 
Those  who  always  live  within  the  radius  of  the 
producing  cause  are  often  unable  to  see  the 
changes  which  take  place  within  the  influence  of 
that  radius,  but  which  changes  are  distinctly 
visible  to  those  outside. 

If  the  Essex  marshes  were  the  greatest  factors 
in  the  case,  the  fogs  themselves,  in  their  invasion 
of  other  districts,  would  always  have  a  distinct 
reference  to  some  part  of  the  Thames  delta.  The 
invasion  of  the  table-land  about  Croydon  and  .the 
Surrey-hills  is  not  traceable  to  that  source.  A 
north-east  wiad  does  not  give  us  worse  fogs  than 
those  we  get  from  the  north  and  west.  Our  darkest 
fogs  come  most  distinctly  from  the  north;  never 
from  the  east  or  south  or  west.  I  can  predict  with 
certainty  the  presence  of  dense  fogs  in  Bermondsey 
and  the  City  without  visiting  those  places.  They  are 
always  bad  on  those  spring  mornings  when  with 
us  the  air  is  clear,  the  sun  shining  brightly,  and 
not  a  doud  in  the  sky ;  there  has  been  a  morning 
frost,  the  wind  being  distinctly  south,  but  moving 
very  slowly;  our  seasoif  ticket-holders  on  the 
southern  lines  then  know  that,  as  soon  as  they  get 
into  the  New-cross  cutting  on  the  Brighton  line, 
they  find  a  dense  fog,  which  grows  darker  as  they 
get  to  Bermondscy,  and  in  the  City  the  gas  is 
neoessary.  A  white  and  wet  fog  does  not  by 
itself  ever  produce  a  necessity  for  gas,  but  when 
the  smoke  comes  down  as  the  white  fog  rises, 
there  is  difficulty,  danger,  and  darkness  all 
annmd. 

These  fogs  are  perfectly  free  from  any  suspicion 
of  mixture  with  air  from  the  Essex  marshes.  The 
simple  fact  is,  that  the  smoke  shuts  out  the 
wannth  of  the  morning  sun,  which  is  reflected  back 
again  from  the  cloud  below  tiie  chinmey-pots, 
instead  of  warming  the  earth.  I  have  known,  on 
several  occasions,  a  complete  change  of  wind  take 
place  towards  the  middle  of  the  day,  the  course 
being  from  south'to  west,  then  to  north-west,  finally 
resting  in  the  north.  With  that  change  the  sun 
beoomes  obscured,  and  is  only  visible  as  a  didl 
oopjper  disc,  a  cold  raw  feeling  pervades  the  place 
entuely  banishing  the  genial  air  which  had  so 
delighted  us  in  the  early  part  of  the  day.  The 
change  has  brought  us  London  smoke  and 
London  air.  The  sim  loses  his  beauty  and 
his  warmth  much  more  effectually  tiian  when 
doads  of  the  proper  kind  obscure  him.  He 
only  shows  a  dull,  copper-looking  disc,  which  is 
very  conclusive  as  to  the  presence  of  particles  of 
nnoonsumed  carbon  in  the  air.  The  copper- 
looking  appearance  is  quite  different  to  that  which 
spaea  during  its  natural  eclipse;  it  is  somewhat 
like  it,  but  it  produces  a  much  colder  feeling  in 
the  air,  and  makes  one  feel  positively  miserable 
and  wretched. 

The  moon  also  tells  us  very  clearly  when  the  air 
is  loaded  with  fuel  smoke ;  its  colour  is  altered,  its 
sQyery  appearance  is  lost.  It  is  quite  different  to 
that  appearance  which  it  presents  when  simply 
obsenred  by  light  fleecy  clouds,  themselves  a  near 
approach  to  an  ordinary  fog. 

:  1  have  a  suggestion  to  make  as  to  cause.  I 
have  not  been  able  to  prove  the  truth  of  the 
svggestion,  for  it   requires  electrical  apparatus 


which  I  do  not  possess,  but  it  appears  to  me 
capable  of  explaining  the  development  of  smoka 
fogs.  Diffused  electrical  charges,  concentrated  over 
a  small  area,  must  be  taking  place  in  large  dtiflS 
from  chemical  acts,  from  the  various  manufacturing 
agents  always  at  work,  from  magnetic  developmenb 
consequent  upon  the  close  proximity  of  3,000,000 
people,    probably    as    many    animals,    and,    in 
winter  time,  certainly  as  many  fires.    This  eleih 
trical  development  may  be  suddenly  manifested  m 
one  direction  at  one  time,  in  another  direction  oa 
another  occasion.      Is  it  not  pos'^ible  that  it  may 
produce  those  atmospheric  calms  which  occasioii- 
ally  precede  local  thunderstorms  over  our  gieaA 
towns  ?     Is  it  not  possible  that  the  3,500,000  fizcf 
which  are  sometimes  lighted  in  the  metropolitia . 
area,  and  which  cause  a  rush  of  hot  air  upwaida " 
being  positively  electrified,  may  have  a  repokiia 
action  upon  the  unconsumed  carbon,  in  a  negatiiS 
state,  and  cause  its  rapid  descent  towards  the  eaitt» 
but    to  which  it  is  not  attracted  ?    This  ndfjbi 
accoimt  for  the  reason  why  these  fogs  arise  whia 
the  barometer  is  high  rather  than  when  it  is  low. 
The  surface  of  the  earth  is  colder  than  the  niMW 
regions  of  the  air,  and  that  coldness  is  not  ffib- 
sipatcd  because  the  rays  of  the  morning  sun  are  vSr 
fleeted  from  it  by  the  surface  of  the  cloud,  or  UB' 
absorbed  by  the  particles  of  carbon.     One  wooU 
expect  the  exceedingly  light  organic  partidee  i»gi> 
up  with  the  heated  air ;  there  appears  to  be  a  1^'. 
pulsion  between  the  particles  of  carbonic  aoid  •■&< 
the  soot  particles,    for  the    air    which  oonttiBI' 
excess  of  soot  does  not  always  contain  excess  tit 
carbonic    add.     There   does    not    appear   to  IM: 
more  carbonic  acid  in  that  which  floats  away  IrcMI^ 
a  chiomey-top,  than  in  that  air  which  is  colleetoi' 
at  a  corresponding  resistance  (40  feet),  from  tii-  > 
chimney,  but   which  is  comparatively  free  fniil- 
smoke.      It  might  be  thought  that  the  lacgjRik 

auantity  of  carbonic  acid  would  be  found  close  .ta^ 
iie  surface  of  the  earth,  irom  the  greater  sped|ll  ■ 
gravity  of  its  particles ;  but  this  is  not  so.     TiMli 
does  not  appear  to  be  more  carbonic  acid  dosfr  te 
the  ground,  than  when  the  air  has  been  colkolBi- 
twenty  feet  from  the  surface.    With  soot,  the  nk 
is  contrary,  the  densest  parts  of  stationary  smuli  ■ 
fogs  are  nearest  to  the  ground.      This  dendfa[ 
i  shows  itself  in  several  ways.    It  obliterates  Uffil' , 
completely';   but  the  most  curious  effect  is  ttl 
obliteration  of  sound,  which    prevents  one  fxoB  . 
perceiving  the  approach  of  moving  objects  nolC  - 
they  are  close  upon  you,   and  moving  vehidto  : 
suddenly  appear  lUce  ghosts  upon  the  scene;  anolP , 
upon  the  top  of  a  building  is  heard  much  mW  i 
distinctly  than  one  near  the  ground.      On  4a 
September  Sunday  to  which  I  have  already  nllniW* 
the  noise  from   the  traffic  in  Oxford-street  'air 
heard  much  more  clearly  than  that  from  the  midiBi'  ^ 
of  Park-lane,  although  I  was  in  a  part  ai  Hydv^ 
park  much  nearer  to  the  latter  than  the  foratKf 
at  the  same  time,  vehicles  passing  by  the  Wellingtaa 
monument,  where  the  fog  was  thickest,  could  utf 
be  heard  at  all.  '^ 

It  is  reported  that  a  so-called  dry  fog  is  sont^' 
times  observed  in  Belgium,  where  it  is  called  bOB 
or  heat  smoke,  and  is  imputed  to  its  rifht  oiisy 
viz.,  the  combustion  of  peat  grounds.  If  we  oooMp 
eliminate  the  particles  of  solid  matter  from  iMf 
atmosphere,  London  and  other  large  towns  wodi 
be  no  worse  as  regards  fog  than  other  plaoes,  ami 
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iistricts  which,  like  Croydon  (in  reference  to 
I  winds),  are  to  the  leeward  of  the  great 
roald  not  suffer  in  the  way  we  do  now  from 
petnai  burning.  There  are  some  points  con- 
with  the  subject  which  have  been  raised  by 
Be  men,  into  which  I  need  not  enter.  I 
ommitted  myself  to  the  theory  that  it  is 
»  caused  by  the  destmctiTe  distillation  of 
ad  other  fuel  which  causes  the  greater  part  of 
ril;  that  it  is  not  a  "radiation  fog  or  a 
:ch  mist,"  or  simply  a  mist  from  the  bosom 
ttfcer  Thames  or  the  Essex  marshes,  or  the 
m  day.  The  literature  which  has  been 
bed  regarding  fogs  is  not  extensive.  My 
Mr.  I>ine8,  read  some  practical  remarks 
Lew,  mist  and  fog,  before  the  Meteorological 
r,  which  is  published  in  that  Society's 
I  for  July,  1879,  aad  which  contains  almost  as 
nformation  upon  the  subject  as  is  generaUy 

•  Mr.  Dines  also  says,  in  a  letter  to  me, 
'  It  is  now  pretty  certain  that  the  fog  grows 
ds,  and  that  just  above  the  fog  the  air  be- 
(rathcr  abruptly)  several  degrees  warmer." 
m.  also  adds,  **  at  present  I  cannot  make  up 
nd  whether  the  roofs  of  houses,  slate  and 
idiate  like  grass,  and  so  cause  mist  and  fog ; 
ire  bad  conductors,  and,  therefore  ought  to 
»d  radiators."    Mr,  Dines  also  adds,  **that, 

opinion,  the  water  has  nothing  to  do  with 
n  fogsr*  In  this  opinion  I  concur.  It  is 
hat  the  immense  combustion  which  takes 
From  fire  and  gas  in  London,  naturally  pro- 
an  immense  quantity  of  watery  vapour, 
is  precipitated  at  times  from  the  chimney 
8  f Off.  Whether  this  is  so  or  not,  will  in  no 
iterfoe  with  my  conclusions,  for  that  fog 
.  be  a  white  fog,  like  the  steam  from  a  loco- 
e,  if  nocarbon  or  nydro-carbon  were  discharged 
t.  Dr.  Frankland  is  of  opinion  that  the  water 
Lea  become  coated  with  votatile  hydro-carbon, 
r  than    with  soot.     This  cannot  be   borne 

•  true  on  all  occasions.  The  matter  filtered 
■ff,  such  as  that  of  September  26,  contained 
i  more  solid  carbon  than  volatile  oil,  as  a  few 
ti  experiments  with  cotton  wool  easily  proved. 
iw  of  the  particle  of  water  in  the  mist  or  fog 
w  oonsequence,  because  I  contend  that,  if  the 
letive  distillation  of  fuel,  as  now  conducted  in 
Ire-grates,  coidd  be  limited,  the  noisomeness 
cmdon  fog  would  be  done  away  with ;  and  it 
)  outside  my  point  to  take  up  your  time  with 
details.  The  radiation  from  roofs  may  be  a 
aining  point  in  changing  the  direction  of  a 
Btic  current,  and  may,  perhaps,  produce 
aat  magnetic  states  in  the  air  above  our  great 
I,  as  compared  with  the  mass  of  matter  below, 
worthy  of  athought.  It  maybe  a  determining 
as  to  white  fog  or  no  white  fog,  but  there  is 
letical  result  to  be  gained  from  considering 
ome  wise  men  ridicule  the  notion  that  uncon- 
l  carbon  is  the  cause  of  a  London  fog,  and 
irrite  that  the  quantity  of  carbon  in  a  cubic 
if  air  is  so  iofinitesmial  as  to  bo  almost 
IK-  Need  I  aay  that  my  engineer  critic  is 
lily  not  aware  that  a  difference  of  only  200 
I  In  a  miUion,  or  only  one  grain  in  5,000,  in 
le  of  earbofiio  acifl  gas,  and  even  a  smaller 
ifty  in  the  caae  of  oxygen,  will  make  all  the 
Moe  between  a  healthy  and  an  unhealthy 
pihere,  and  on  hia  own  showing,  the  effect  of 


smoke  in  deteriorating  the  air  is  far  greater  than 
this.  Mv  critic  convicts  himself  as  being  in  the 
position  he  wishes  to  place  me  in,  when  he  accuses 
me  of  ignorance  of  my  subject. 

Most  elaborate  tables  have  been  prepared  to  show 
us  the  quantity  of  sunshine  which  Providence  has 
bestowed  upon  us  during  the  past  year,  and  a  good 
inference  has  been  drawn,  mdicating  that  each 
hour  of  the  sunshine  has  been  worth  *'  so  much." 
Let  me  ask  how  much  sunshine  has  fuel  smoke  de- 
prived the  Londoner  of,  during  the  past  two  or 
three  years.  How  much  sunshine  has  this  country 
been  deprived  of,  and  how  much  has  vegetation 
suffered  from  this  cause.  Let  any  one  stand,  as  I 
have  done  this  autumn,  upon  the  Oumbeorland 
mountains  on  a  fine  day,  note  the  position  of  the 
wind,  and  if  it  comes  from  one  of  our  manufactur- 
ing districts,  he  will  observe  a  haze  which  limits 
vision,  and  which  an  air  filter  will  show  to  be  due 
to  organic  matter,  referable  for  its  origin  to  the 
destructive  distillation  of  coal  and  other  fuel.  I 
have  watched  the  smoke  from  the  Lancashire  and 
Cumberland  factories,  finding  its  way  across  the 
sea,  in  a  distinct  cloud-like  mass,  which,  imping- 
ing upon  the  distant  hills,  has  shut  out  sun-light 
as  effectually  as  if  it  were  London  fog.  How  much 
it  interferes  with  vegetation  is  patent  to  every  one; 
and  one  has  only  to  walk  through  a  field  of 
cabbages,  in  the  neighbourhood  of  London,  when 
wearing  a  pair  of  white  continuations,  to  get  evidence 
enough  to  prove  the  truth  of  my  proposition,  with- 
out requiring  philosophical  instruments  for  the  pur- 
pose. Is  it  not  ridiculous  for  anyone  to  assert  that 
this  effect  is  a  trifle  ?  How  little  can  such  critics 
know  of  the  economy  of  nature ;  how  little  can 
they  appreciate  iho  goodness  of  the  Ahnightv,  who 
has,  in  vegetation,  given  us  a  means  whcreoy  we 
may  cause  the  removal  of  the  natural  impurities 
that  must  arise  in  air,  viz.,  the  carbonic  acid  and 
albumenoid  ammonia,  which  must  be  produced 
where  people  most  do  congregate.  We  impede 
that  vegetation  by  our  carelessness  or  our  cupidity, 
and  that  which  might  make  our  cities  much  more 
beautiful  and  much  more  healthy  than  they  are, 
can  scarcely  get  a  footing  in  our  midst.  But  it  is 
not  vegetation  alone  wbich  suffers.  As  I  have 
said  before,  the  life  of  man  himself  is  materially 
shortened,  and  much  mischief  results  to  him  in 
various  ways;  not  only  man,  hvit  his  own  works 
are  rendered  less  durable.  The  injury  to  works  of 
art  is  manifest.  The  glass  shades  over  the  frescoes 
in  the  Houses  of  Parliament,  the  condition  of  the 
masonry  of  the  houses  themselves,  the  crumbling 
outer  halls  of  Westminster  Abbey,  the  roughness 
which  has  replaced  the  smoothness  of  works  of  art 
in  the  old  Abbey,  and  even  in  St.  Paul's  Cathedral,, 
all  points  to  the  presence  of  matter  in  our  atmos- 
phere which  the  chemist  tells  lis  to  be  sulphurous 
acid  derived  from  coal.  Then  look  at  the  nideous. 
erections  with  which  our  h^ouses,  and  especially 
our  public  buildings,  are  disfigured ;  smoke  pre- 
venters, smoke  curers,  horrible  contrivances  put 
up  in  the  higher  regions,  pretending  to  make  the 
rooms  below  in  a  habitable  state.  It  would  be  in- 
teresting to  know  how  many  architects  have  beea 
consigned  to  lunatic  asylums,  in  consequence  of 
this  mcubus  upon  their  archit^tuzal  works.  ^  A 
survey  of  London  from  the  top  of  one  of  the  hi|^ 
buildings  in  its  midst,  is  one  of  the  most  «- 
traordhiary  spectacles  which  can  be  oonoeiTea« 


54 


JOUBNAL  OF  THE  SOOIETT  Of  ABTS,  Decembea  10,  1880. 


^bes  of  the  most  outlandish  shape,  and  most 
peonliar  oonstmction,  obtrude  themselyes  eyery- 
where,  and  can  probably  only  be  equalled  by  a 
similar  state  of  things  in  the  underground  drains. 
The  aim  and  object  of  these  hideous  excrescences, 
both  above  and  below  ground,  would  appear  to  be 
to  make  the  atmosphere,  subsoil  and  aerial,  as  un- 
wholesome as  possible. 

There  is  an  important  point  upon  which  men 
differ  considerably,  viz.,  are  fogs  worse  now  than 
they  used  to  be  in  former  times  ?  Several  corre- 
spondents have  assured  me  that  they  are  no  worse 
now  than  in  the  early  part  of  the  century ;  but 
need  we  arg^e  this  point?  GKven  a  clear  sky,  a  high 
barometer,  a  falling  thermometer,  with  but  little 
wind,  and  there  is  not  any  day  in  the  whole  year 
in  which  a  dim  atmosphere  will  not  be  found  at 
sundown  somewhere  in  or  around  London.  Can 
any  one  assert  that  this  has  always  been  a  feature 
of  the  metropolitan  district?  Dense  fogs,  no  doubt, 
have  at  times  always  occurred,  and  are  primeval ; 
but  there  are  no  substantial  facts  to  show  that  pea- 
soup  fogs  are  so.  They  stick  to  the  point  of  origin ; 
they  may  invade  other  districts  at  a  distance ;  but 
when  London  was  only  a  tithe  of  its  present 
magnitude,  were  sccu'cely  perceptible  ten  miles 
away.  This  is  borne  out  by  a  verse  which  Gilbert 
West  put  up  in  an  harbour  at  West  Wickham,  a 
village  four  miles  to  the  east  of  Croydon,  and 
which  I  find  in  Garrow's  **  History  of  Croydon  "— 

'*  Not  wrapt  in  smoky  London's  sulphurous  douds. 
And  not  far  distant  stands  my  rural  cot ; 
Neither  obnoxious  to  intrudiz^  crowds. 
Nor  for  the  good  and  friendly  too  remote. 

And  when  too  much  repose  brings  on  the  spleen. 

Or  the  gay  dtfa  idle  pleasures  cloy, 
Swift  as  my  changing  wish,  I  change  the  scene, 

And  now  the  ooun^,  now  the  town  enjoy.*' 

This  verse,  put  up  a  century  ago,  woidd  hardly 
now  apply ;  sulphurous  clouds  readi  much  further 
than  West  Wickham,  and  we  in  the  suburbs  cannot 
so  easily  escape  from  a  nuisance  even  then  recog- 
nised as  peculiar  to  a  great  city. 

Only  a  week  ago,  a  veteran  member  of  the  Strand 
Board  of  Works  is  reported  to  have  said  that  some 
fifty  years  since  wax  could  be  bleached  at  Hammer- 
smith and  Shepherd*s-bush,  but  that  now  wax- 
bleaohers  have  to  go  much  further  aw^  from 
London,  before  they  can  get  sun-light  sufficiently 
clear  to  effect  their  object ;  London  smoke  interferes 
effectually  against  the  particular  industry  of  wax- 
blfiaching.  Was  there  ever  such  a  fog  in  South 
Kensington,  before  it  became  the  dense  suburb  that 
it  now  is,  as  was  seen  there  on  the  second  of  this 
month  ?  I  will,  however,  now  leave  the  consider- 
ation of  the  cause,  and  try  to  suggest  a  remedy. 

It  is  much  easier  to  pomt  to  a  nuisance  than  to 
get  it  removed ;  I  always  object  to  criticism,  un- 
less it  shows  a  better  way  of  doing  things.  I 
object  to  overthrow  an  institution,  without  being 
provided  with  something  better  to  put  into  its 
place,  even  if  that  institution  is  a  nuisance.  The 
overthrow  of  the  domain  of  fuel  smoke  might  be 

SUFchased  too  deaily.  There  is  something  so  en- 
earing  and  so  national  about  our  domestic 
hearth,  so  oimtivating  about  the  ability  to  poke  a 
fire,  that  I  should  never  expect  to  remove  these 
comforts  from  our  midst ;  neither  is  entire  removal 
necessaiT.  The  ability  to  poke  a  fire  is  the  one 
thing  which  preserves  many  a  mind  from  down- 
right insanity,  and  to  take  away  the  power  would 


consign  many  an  imstable  mind  to  a  madhouse* 
The  thinff  is  not  to  be  done,  therefore,  without 
due  consideration.  Thousands  of  fires,  nay  tern  of 
thousands,  would  not  produce  a  London  fojg 
spread  about,  as  they  might  be,  over  the  SCO 
square  miles  which  constitutes  the  metropolitan, 
district.  A  few  such  fires  would  do  harm,  and  if 
such  fires,  being  a  luxury,  were  made  to  assist  m. 
performing  a  duty  towards  those  who  oould  not 
afford  the  luxury,  good  might  come  out  of  evil; 
though  I  would  not  support  the  notion  that  it  is> 
right  to  do  evil  that  good  may  come.  The  questton. 
is  how  are  smoking  diimneys  to  be  got  rid  of.  hf 
is  a  process  which  the  Society  of  Arts,  with  all  tte^ 
array  of  powerful  names,  will  not  be  able  to  eflfeoL 
An  appeu  must  be  made  to  the  Lcgistature  iqKtt. 
the  point,  and  I  suggest  that  the  Society  be  f  oremoit 
in  making  that  appeal.  Let  us  ask  Uiem  topMl 
such  laws  as  will  help  forward  the  object  wsicIl 
we  have  in  view,  for  public  opinion,  public  spiijti 
and  philanthropy  will  not  alone  be  able  to  effSesot  HL 

I  oelieve  that  a  short  Act  would  be  suffident. 
That  if  loc^  authorities  had  the  power  to  lery  a 
tax  upon  every  fire-place  so  constructed  as  not  ta 
consume  its  own  smoke,  the  smoke  nuisance  would 
disappear  in  a  very  few  years.  They  should  havft 
the  power  to  use  the  proceeds  of  that  tax  in  the 
purchase  of  tiie  gas  and  water  works  of  the  distiiol». 
and  so  enable  local  authorities  to  provide  tilt 
capital  necessary  for  the  purchase  of  these  wodn 
without  having  to  add  materially  to  the  local  raAe» 
Gas,  like  water,  has  become  a  necessary  of  lifej. 
no  large  town  can  carry  on  its  work  in  the  woiia. 
without  gas.  It  is  false  political  economy  lof 
dividends  from  gas  and  water  to  be  paid  out  of  the 
life-blood  of  the  country.  Its  property  should 
provide  the  capital  for  the  purchase  of  saShwodoL 
That  capital  should  be  sunk  at  once,  and  the  OOB- 
sumers  of  both  gas  and  water  should  only  be  oaUed 
upon  to  pay  the  cost  price  of  the  proauGt,  witii 
such  other  charges  as  might  be  sufficient  for  the 
maintenance  of  the  works  in  an  efficient  state,  and 
when  extensions  are  required,  the  property  requix^ 
ing  the  extension  should  pay  the  cost. 

The  practical  experience  of  large  consumers  teH 
us  that  gas  even  now  can  be  produced  in  the 
neighbourhood  of  London  at  Is.  6d.  per  1,000  feet 
if  the  charges  on  capital  account  are  kept  out  of 
the  balance-sheet,  and  they  publish  the  fact  is. 
their  own  accounts.  I  take  it,  therefore,  that  2i.. 
per  1  000  would  cover  the  expense  of  prodoctiaOr 
distribution,  and  maintenance  ;  and  if  gas  wai- 
supplied  at  that  price  in  London,  it  wotud  aoea 
find  favour  as  a  cooking  and  warming  agent,  and. 
woidd  greatly  assist  to  extinguish  the  smoke  fogi 
(provided  means  were  taken  at  the  same  timet» 
put  an  efficient  law  in  force  against  some  of  the 
most  notorious  of  the  company  offenders).  There 
are,  probably,  4,000,000  fire-plaoes  in  the  metro* 
politan  district ;  an  average  tax  of  208.  upon  each 
of  these,  payable  after  two  years'  notice,  would 
cause  the  removal  of  three-fourths  of  them,  and 
the  remaining  million  woidd  provide  a  fund  whiok 
would,  for  a  time,  p;o  some  way  towards  paying 
off  principal  and  mterest  upon  the  purchased 
the  London  companies'  daiius  in  their  works.  If 
three- fourths  of  the  fires  were  deprived  ol  their 
smoke,  the  atmosphere  of  London  would  be  de* 
prived  of  much  of  its  noisomeneas.  This  might  be 
still  further  diminished  by  rendering  it  inoumbent 
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poQ  those  who  contmoed  to  have  open  fire-plaoes 
» ham  only  that  ooal  which  had  been  partially 
spiived  of  its  smoke-pxoduuing  qualities.  Indeed, 
le  sale  of  any  other  ooal  to  private  consumers 
i^t  fairly  be  prohibited,  and  a  considerable 
oraase  mi^ht  be  made  in  the  coal  dues  upon  that 
|rt  of  the  coiftl  which  continued  to  be  distributed 
Hhin  the  metropolitan  district  when  that  coal 
as  intended  for  consumption  in  open  grates, 
hese  charges  would,  in  a  few  years,  remoye 
xneteen-twentieths  oiP  the  noxious  matter  which 
I  now  dfteharged  into  the  atmosphere  of  the 
aetropalitaa  district.  It  is  probable  that  the  pro- 
luctioB  of  ft  f  o^  is  something  like  the  production 
latest*  The  temperature  must  fall  below  32"" 
efoty  a  frost  begios  at  all.  If  the  tempera- 
OS  is  high,  the  reduction  for  a  degree  or  two 
of  no  consequence.  It  is  only  when  near  to 
IS  freesing  point  that  it  becomes  important 
I  regards  the  production  of  ice.  So  it  is  also 
nobule  that,  to  produce  fog,  there  must  be  a 
ncDrrent  smoke  from  a  certain  number  of 
dmneys  within  a  giyeu  area,  and  if  that  number 
not  reached,  there  will  be  no  fog,  cyen  when 
eteorological  conditions  are  such  as  may  favour 
s  production. 

My  proposition  will  be  met  by  innumerable 
bjections ;  all  great  social  changes  are  so  met.   It 
I  only  by  answering  those  objections,  or  showing 
ikSBi  tobe  unsound,  that  real  progress  will  be  made. 
Font,  then,  as  to  gas  fires,  which  I  suggest  as 
ItCKnatiyes  for  open  fire-places.    I  am  told  that 
hsy  are  injurious  to  health,  that  they  are  comfort- 
Bii»  that  they  make  the  air  of  the  room  so  dry, 
hst  they  smell  offensiyely,  and  that  the  heavy 
{■ses  wluch  are  formed  at  the  base  of  the  fire- 
dsoe  will  find  their  way  into  the  room.    These  are 
sir  srgoments  against  bad  workmanship,  but  are 
lot  sound  as  agauist  gas  fires.  I  have  had  a  gas  fire 
lor  some  years  in  my  consulting-rooms  and  hbrary, 
ind  no  one,  at  first  sight,  can  know  it  from  an 
ordmsry  ooal  fire.    It  never  smells,  and  warms  a 
large  xoom  thoroughly ;  there  is  no  dust,  and  no 
WGffk  for  the  housemaid  to  do,  and  no  destruction  of 
hooks  sad  papers  from  dirt.    But  I  must  not  poke 
it,  and  I  most  not  bum  rubbish  upon  it.     These 
are^  next  to  its  cost,  its  only  disadvantages.     A 
ssi  five  cannot  dry  the  air  of  a  room  to  a  greater 
dsgzee  than  any  other  fire.    If  a  smell  comes  from 
it,  the  fault  is  in  the  work  or  the  stove  construc- 
tiOB,  and  wonld  happen  at  thesame  place  with  any 
Bdier  materiaL     if  I  had  gas  in  all  my  rooms,  I 
ooald  do  with  one  servant  less  in  my  household. 
C%iMM»wtmj  sweeps,  who  are  now  necessary  adjuncts 
to  every  house,  would  find  their  occupation  gone, 
nd  the  mischief  which  soot  and  dust  produces  in 
tmrj  honse  would  not  arise.    This  would  effect  an 
BDormons  saving  in  our  domestic  outlay,  and  our 
domestic  works  of  art  would  last  much  longer  than 
kh^  do  noder  our  present  r^<jrf  me.   Common  grates 
seed  not  be  removed,  gas  nres  can  be  fitted  to 
ny  ordinaiy  ([rates,  aod  the  only  expense  need  be 
the  cost  of  iaymg  on  the  gas.    I  shall  be  told  that 
it  win  be  qn^  impossible  for  the  poor  to  do  this. 
Efc  is  not  a  thinjr  which  the  poor  should  be  called 
mn  to  do.    T&e  tax  upon  ojpen  fire-places  should 
Ul  a|KMi  the  landlord,  and  m  the  case  of  weekly 
liMWiinnfs.  the  Isadlord  should  collect  the  char^ 
ior  gas  wboi  he  collects  his  rent.    If  the  rent  is 
■oft  psid*  he  ahoold  have  the  remedy  in  his  own 


hands,  by  at  once  cutting  off  the  gas  supply.    I 
am  so  satisfied  of  the  power  of  our  stove  manu- 
facturers to   meet    this    point,    by  constructing 
stoves  which   should   give  a  maximum   amount 
of   heat  with  a  minimum  amount  of  gas  con- 
sumed,  that  I  should  hail  the  chan^^e  as  one 
giving  an  immense  boon  to  our  labouring  popu- 
lation, by  providing  them  with  warmth  with- 
out waste,  and  taking  from  them  that  tremendoua 
source  of  dirt  which  smoke  produces  among  them,, 
and  which   manifests  itsdi  upon  the  faces  and 
clothes  of  the  children   of  our  poor  population. 
The  pocket  saving  would  not  be  the  least  part^  of 
the  work,  for  no  one  can  watch  the  waste  which 
the  poor  man  has  to  suffer  in  his  efforts  to  make 
a  little  fire  to  bum  up,  without  feeling  that  the 
change   would   be    very  much  to  his   interests* 
Whilst,  as  far  as  the  gas  rental  is  concerned,  the 
poor   diould  be  called  upon  to  pay  the  average 
weekly  cost  in  advance,  just  as  they  now  have  to  pay 
for  the  coal  before  it  is  consumed.    There  would 
be  no  injustice  or  hardship  in  this,  provided  the 
law  gave  them  a  right  to  a  drawback  upon  that 
which  they  did    not    consume.      The  enormoua 
advantage  of  a  gas  fire  in  a  sick  room  has  only  to 
be  felt  to  be  at  once  appreciated.    There  is  no 
waking  up  the  patient  by  having  to  poke  the  fire 
and  put  on  coals;   there  is  no  suddeu  discovery 
that  the  fire  has  gone  out  whilst  the  wearied  nurse 
has  slept,  at  the  moment,  perhaps,  when  it  was. 
very  important  that  the  air  of  the  room  should  not 
get  chilled.    Indeed,  the  advantages  of  being  able 
perfectly  to  regulate  the  heat  of  the  room  in 
such  cases  is  immense.    Those  who  do  not  like 
a  gas  fire  need  not  be  obliged  to  have  one ;  they 
may  find  a  much  cheaper  substitute  in  the  beauti-^ 
ful  slow   combustion  stoves  which  are  now  very 
generaUy  manufactured.    I  would  especially  refer 
to   those    of    Mr.    Doulton,    at   the    Lambeth 
Potteries,  and  which  are  formed  of  fire-clay;  I 
prefer  these  to  those  made  of  iron.    The  fire-clay 
radiates  heat  much  better,  without  depriving  the 
air  of  its  health-giving  qualities.    No  one  can 
have  compared  the  heat  g^vcn  out  by  a  common 
fire-place,  having  a  fire-brick  back,  with  one  with 
only  an  iron  phite,  without  at  once  giving  the 
palm  to  the  fire-clay  material.      These  stoves  pro 
vide  that  nine-tenths  of  the  heat  produced  by  the 
fuel  consumed  shall  be  utilised  in  the  apartment^ 
and  not  sent  up  the  chimney,  as  is  now  aone  frouk 
ordinary  fires.    These  stoves  are  a  great  advance 
upon  the  ordinary  iron  stoves.      The  air  is  not 
altered  in  its  character  by  coming  into  contact  with 
hot  metal.    The  stove  is  not  a  nuisance  in  its 
appearance,   but  may  be  made  an  imperishable 
work  of  art,  which  will  bear  ill-treatment,  and  only 
want  washing  when  dirty,  instead  of  paint  or 
blacklead,  which,  when  used,  smells  most  abomi- 
nally  all  over  the  house.     I  think  it  very  import- 
ant that  the  use  of  fire-clay  should  supersede  that 
of  iron.   Coal,  as  now  burnt,  is  burnt  to  waste;  m 
all  other  fire-places,  and  in  great  numbers  of  ordi-^ 
nary  stoves,  the  heat  generated  is  dissipated  in  the 
air  above  our  houses.  There  was  a  scare  some  time 
ago  regarding  the  exhaustion  of  our  coal-fields. 
The  bare  posability  of  such  a  thing  should  lead  the 
Logislttture  earnestly  to  consider  the  fact  that  not 
more  than  one-sixth  of  the  coal,  now  consumed,  la 
usefully  employed,  and  its  waste  might  very  fairly 
be  prevented.  \ 
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There  is  also  another  question  which  this  change 
would  solye,  and  which  woidd  be  of  immense 
advantage  to  the  local  authorities  of  the  metro- 
polis. Tens  of  thousands  of  loads  of  ashes  which 
now  block  the  dust-bins,  and  are  such  an  incubus 
to  the  Vestries,  would  then  have  no  comparative 
existence.  The  organic  matter  which  the  Vestries 
would  have  to  collect  and  to  dispose  of  could  be 
easily  dealt  with  by  fire.  There  would  bo  other 
changes  besides  a  purer  air ;  it  would  give  relief  to 
the  traffic  of  our  streets  by  takiug  out  of  them  the 
long  array  of  coal  waggons  and  dust-carts  which 
now  delay  other  and  more  important  traffic ;  and 
ihc  Yestrics  would  find  a  solution  to  a  question 
which  at  this  moment  is  exercising  their  ingenuity 
to  a  very  serious  extent,  without  their  being  able 
to  find  a  solution  for  their  difficulty. 

Then  look  at  the  architectural  advantage  in  an 
^sthetical  point  of  view.  Imagine  London  without 
tiiose  productions  called  smoke  preventers,  and 
those  hideous  chimney  stacks  which  spoil  all  pro- 
portion. Think  of  the  incubus  which  would  be 
removed  from  the  architect's  mind  when  he  felt 
satisfied  that  the  chimney  doctor  would  not  be 
required  for  the  purpose  of  spoiling  the  appearance 
of  his  edifice. 

It  will  be  urged  that  taxes  of  the  kind  proposed, 
are  all  wrong — ^that  it  is  going  back  to  a  tax  which, 
<moe  upon  a  time,  produced  rebellion  in  our  land. 
Then  tne  window  tax  is  instanced  as  one  which 
had  to  be  given  up.  But  the  window  tax  was 
•quite  the  antipodes  to  the  smoke  tax;  one  was  the 
means  whereby  light  and  air  was  shut  out,  the 
other  is  not  for  the  purpose  of  raising  a  revenue, 
but  to  put  down  a  nuisance,  and  to  lead  to  the 
purification  of  the  air.  I  propose  a  tax  in  pre- 
ference to  a  penalty.  Penalties  require  persons  to 
enforce  them.  The  infiiction  of  a  penalty  is 
invidious,  when  it  has  to  be  enforced  against  our 
neighbours  and  our  equals,  and  when  it  is  possible 
that  the  magistrate  himself  may  be  an  offender 
against  the  law.  There  are  many  difficulties 
which  are  shown  in  those  places,  in  which  the  smoke 
nuisance  from  manufacturing  premises  is  even 
now  allowed  to  continue,  m  spite  of  the  Smoke  Act 
— and  why  ?  Because  the  members  elected  to  serve  on 
Local  Boards  are  themselves  offenders  against  the 
Act ;  and  the  magistrates  who  have  to  enforce  the 
law,  are  themselves  law-breakers  in  this  very  matter, 
it  follows  that  in  places  like  Warrington,  Wi^an, 
and  Manchester,  the  law  is  defied  and  penalties 
not  enforced.  This  would  be  even  more  certain 
to  follow  if  there  were  to  be  penalties  for  smoking 
ohimneys.  But  make  it  a  heavy  tax,  which  all 
who^do  not  comply  with  the  law  must  pay,  and  the 
difficulty  vanishes,  as  far  as  the  money  question  is 
oonoemed. 

The  power  to  proceed  against  the  manufacturing 
offender  should  be  placed  in  the  hands  of  a  public 
prosecutor,  and  should  not  be  left  with  the  local 
authority  who,  as  at  Bow  and  Stratford,  allow  the 
law  to  be  a  dead  letter,  because  if  enforced,  it 
would  ^  be  upon  the  members  of  the  local 
authority  or  their  friends  that  it  would  have  to  be 
levied. 

Anv  law  for  the  reduction  of  the  smoke  nuisance 
would  only  be  partly  effectual  which  did  not 
touch  most  heavily  the  greatest  offenders,  viz., 
the  railway  and  steam -boat  companies.  One 
great  reason  for  the  greater  intensity  of  fogs 


in  the  present  day  is   the    fact  fbst,  aa 
as  a  white  fog  settles   down  upon   the  metro* 
polis,  if  it  be  attended  by  a  falling'  barometar, 
thousands  of  cages  are  brought  out  all  along  the 
railway  lines,  and  arc  banked  up  with  small  eoal 
and  breeze  instead  of  coke,  and  which  give  ovi 
dense  clouds  of  smoke.  They  tend  to  render  trafit 
on  the  railway  more  difficult  than  it  is  elsewhen. 
These  cages  contain  fires  ostensibly  for  the  purpoM 
of  warming  the  watchers  who  signal  the  traini. 
I  say  ostensibly,  but  that  they  do  not  t;ffect  their 
object  is  but  too  evident  from  the  appearance  of 
the  poor  men  themselves.    If,  instead  of  providing 
such  fires,  the  companies  would  provide  the  mm. 
with  proper  dresses,  such  as  arctic  voyagers  wan*, 
there  woidd  then  be  no  occasion  for  the  fires,  and 
the  men  woidd  be  much  more  comfortable.    Li 
addition  to  this  change,  which  humaraty  ought  to 
dictate,  it  should  be  a  public  prosecutor's  duty  to 
compel  companies  to  run  engines  which  really  con- 
sume their  own  smoke,  and  the  dense  volumes  of 
black  smoke  from  steamers  on  the  Thames  should 
be  ruthlessly  put  down. 

I  know  that  my  proposals  will  raise  up  a  hoift 
of  antagonists,  especially  among  those  who  beliflvv 
that  they  are  owners  of  a  patent  or  a  fuel  whioli,' 
if  Parliament  would  but  compel  the  people  to  moil 
woidd  stop  the  nuisance.  I  think  my  proposalnm 
promote  their  interest  much  more  than  any  legirilr 
tion  in  the  direction  they  contemplate.  A  still  man 
powerful  opposition  will  arise  from  those  who  beiiefft 
that  they  have  vested  rights  in  the  perpetuation  of 
the  nuisance,  not  the  least  of  which  ought  to  oone 
from  the  sweeps,  an  honest  and  industrious  set  of 
men,  who  womd  suffer  most  from  the  change ;  baft 
the  most  powerful  opposition  would  be  from  tiuw 
who  are  profiting  by  the  mischief,  and  making 
immense  sums  of  money  by  the  perpetuation  of  thl 
nuisance.  I  am  in  doubt  as  to  the  best  mode  of 
proceeding;  but  this  meeting  will,  I  feel  want 
endorse  ]£r.  Micawber's  opinion  that  *'  somethiBf 
must  be  done,'*  without  following  that  genUemaai 
example,  but  will  advise  that  action  be  takan  of  • 
determined  character.  I  would  propose  that  tihi 
Home  Secretary  be  approached,  and  that  he  bs 
urged  to  procure  the  appointment  of  a  HoyalOom* 
mission  to  inquire  into  the  whole  subject.  X-hava 
put  before  you  my  own  views  under  threelieadli 
5?hey  are — 

1.  The  causes  of  the  intensity  of  town  fogs. 

I  refer  these  to  fuel  smoke,  which  I  contend  to 
be  an  unnecessary  adjunct  to  fire.  That  the  method 
now  used  for  warming  our  houses  and  cookinr  our 
food  is  wasteful  in  the  extreme,  and  five-edztiu  it 
least  of  the  developed  heat  is  lost,  and  rnoch  of 
the  fuel  passes  awa^  imconsumed. 

2.  The  means  which  should  be  adopted  to  prevonft 
these  causes  continuing  in  operation. 

These  means  should  be  the  production  of  gas  afc 
a  cheap  rate,  so  that  it  might  be  used  for  Cooking, 
and  in  many  cases  for  heating  purpohos  also. 

In  reference  to  this  point,  I  would  observe  tint 
the  use  of  gas  for  bghting  purposes  will  pav 
away ;  it  would  be  to  the  interest  of  the  compauiei 
tiiat  heating  power  should  be  developed  in  the  glf 
manufactures  rather  than  lightings  and  that  it 
would  be  promoting  the  object  we  ha^a  m 
view  if  the  sale  of  coal  was  prohibited  in 
the  metropolitan  district,  unless  it  had  been 
previously    deprived    of    its    smoke  -  prodndng 
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That  a  tax  upon  fire-places  not  so  con- 
as  to  consume  their  own  smoke  would 
18  ohject,  which  might  also  he  assisted  hy 
r  tax  upon  the  imtreated  coal  when  sold 
[c  constunption  in  the  metropolis.  That 
sods  of  thesH  taxes  should  be  used  by  the 
hoiity  in  extinguishing  the  present  com- 
xunpaiiies  who  manufacture  gas  and  dis- 
rater.  That  the  use  of  closed  stoves  should 
iraged  as  much  as  possible. 
at  the  steps  which  should  be  taken  to  pro- 
lese  objects  would  be  best  met  by  urging 
«  QoTenunent  the  propriety  of  appointing 
I  Conunisifion  to  inquire  into  the  whole 
and  w^ho  should  formulate  the  grounds 
lich  legislation  should  be  established,  and 
the  way  for  the  introduction  of  a  Bill  into 
ent  for  the  purpose. 


DISCUSSION. 

liairman  obser^-ed  that  Dr.  Garpontor,  in  his 
;  paper,  had  noticed  the  existence  of  fogs  in  the 
But  for  the  existence  of  such  fogs  in  the  Legis- 
in  1855,  the  metropolis  would  have  been,  in 
it,  lelieTed  of  the  evils  in  question  some  years 
r  dear  measures  had  been  prepared,  which,  in 
»,  must  be  resorted  to  now.  He  (the  Chairman) 
sred,  as  one  of  the  firnt  incidents  of  his  sanitary 
a  local  ofiicer  pointing  out  to  him  from  an 
e,  in  a  rural  district,  a  white  fog  which  at 
-tide  was  sioead  crenly  like  a  blanket  over  a 
leneath.  That  regpilar  fog,  the  medical  officer 
covtsed  the  bulk  of  his  patients.  Outside  of 
he  bad  scarcely  any  but  midwifery  cases  and 
a.  Such  fogs  are  always  lowered  and  frequently 
I  entirely  by  the  process  of  land  drainage.  The 
.  of  the  sewer  gases  and  of  soot  to  the  rural 
old  compound  a  fog  of  much  the  same  primary 
s  as  the  London  fogs.  A  great  part  of  the 
-corered  site  of  London  was  supersaturated  with 
«d  waste  water,  amounting  to  forty  or  seventy 
I  of  gallons  daily.  The  death-rate  from  attacbi 
emac  disease  in  the  lower  levels  of  the  metropolis 
mad  to  he  double  the  rate  of  attadm  in  the  higher 
whidh,  however,  were  subject  to  the  ascending 
ions  from  the  lower  levels,  as  well  as  from  inter- 
9  Hat  tables.  Then  there  were  the  stag^nant  sur- 
f  foil  one  thousand  miles  of  sewer  of  deposits,  as 
s  of  had  house-drains.  The  whole  of  this 
of  contamination  would  have  been  removed  by 
option    of  the  self-cleansing  system  of  imper- 

■ewers  proposed,  and  removed  at  half  the 
)  of  the  stagnant  system.  The  effect  to  be 
3d  by  the  substitution  of'  a  self -cleansing  system 
•  same  as  that  produced  by  heavy  storms,  when 

the  unusual  neshness  of  the  air  they  breathed, 
here  was,  outside  the  covered  areas,  extensive 
ff  marshy  land,  so  named,  the  Essetx  and  other 
s,  which  wooid  be  benefited  in  increased  pro- 
I  by  sobaoil  drainage.  .Fogs  occurred  in  the 
it  aoMrant  when  the  wind  was  easterly ;  and  on 
yeoamumB,  marsh  diseases  and  a^^  were  more 
it  {fat  the  most  part  in  the  portions  contiguous 

p*^*»^—  bat  extending  to  the  western  parts 

mstri^olis)  than  was  supposed,  as  deaths, 
Hag  in  the  marsh  diseases,  where  not  entered 
i.  in  the  registers.  Fur  the  reduction  of  these 
Bang  from  n^enntarated  snbsoils^  the  methods 
nil  drainage,  by  pumping  for  the  whole  of 
tlvopolitaa  axea,  the  lower  tracts  in  the 
■  tli0  oovhmI  ama,  and  the  subsoil  drainage 
VBOOTemd  axM,  the  eastern  and 


other  low-lying  marshy  land  was  prepared  for  that 
land  at  a  remunerative  expense,  and  for  the  inside  or 
covered  area  at  an  expense  of  about  9d.  per  annum  per 
house  for  the  extra  pumping,  the  effect  of  which  would 
be  the  same  as  if  the  whole  site  were  elevated  a  number 
of  feet.    Hie  engineering  mrinciple  of  the  arran^pement 
was  similar  to  those  in  tl^  Fen  districts  for  sendmg  the 
rainfall  to  the    rivers,  one    sanitary  effect  of  wliioh 
was  that  where  pounds  of  bark  were  formerly  used,  only 
ounces  wore  now  used  against  ague.    They  had  no 
expcrienoo  of  fogs  in  dry  weather  or  from  soot  alone, 
without  moisture  or  damp,  such  as  arose  from  supersatu- 
rated soils,  an  evil  they  had  always  with  them.    Bich- 
mond-park  was  once  the  seat  of  heavy  fogs,  from  which 
it  has  oeen  almost  entirely  relieved  by  drainage,  and 
the  health  of    the  deer  and  cattle  improved,  and  it 
would  probably  be  relieved  entirely,  as  also  the  other 
parks  and  open  uncovered  spaces,  by  a  better  system 
and  work.    The  subsoil  drainage  of  the  site  of  Birken- 
head had  cleared  away  fogs  there.     At  Liverpool,  the 
reductiuu  of  damp,  by  the  reduction  of  the  suporsatura- 
tion,  by  the  reduction  of  the  waste  of  water,  is  reported 
to  have  caused  a   material   reduction  of   the  death- 
rate.     The  measure  for  the  removal  of  stagnant  sewage 
and  its  evaporation,  and  sending  the  sewage,  not  to 
the  river,   but  to  the  land,  had  been  started  by  the 
G^erman  engineers,   and  was    now  in  the  course    of 
successful  application  there.    The  next  evil  of  which  an 
examination   had  been    entered  into,  but  not  carried 
very  far,  was  the  smoke  nuisance.     For  this,  the  use  of 
smokeless  coal,  such  as  anthracite  coal,  was  indicated, 
and  on  this  topic  the  National   Healtli  Society  had 
entered  into  a  very  promising  course   of  inquiry,  for 
which  public  suppcot  was  needed.    The  Society  oi  Arts 
had  conducted    an  inquiry  some   time   ago    for   the 
award    of    a    prize  for     now    inventions    of    grates 
and    ranges    that    consumed    the    least    quantity    of 
fuel ;  but  it  was  found  that  the  new  inventions  did  not 
excel,  and  were  often  the  same  as  old  inventions  which 
had  never  got  into  use;    and  they  never   g^t  into 
extensive  use   at  all,  on   account  of  the  first  expense 
of  changpe.     The  compulsory  measure  advocated  by 
Dr.   Carpenter  would  be  available  as  a   motive  for 
the  purpose,  but  the  Board  of  Health  contemplated 
also  the  use  of  half -coked  ooal,  which  would  have  the 
quality  of  anthracite.    Thej  also  contemplated  the  ex- 
tended use  of  coal  gas  in  houses  for  warming  as  well  as 
cooking  and  lighting.     This  extension  appeared  to  turn 
mainly  on  the  reduction  of  the  price  of  gas,  and  that  by 
putting  the  supplies  upon  a  public  footing  and  public 
arrangemente.   The  first  obstruction  to  the  extension  of 
the  use  of  gas  apparatus,  as  well  as  new  fire-places, 
was  the  selection  and  the  cost  of  the  apparatus  for 
distribution  into  houses.     For  remedy,  it  was  contem- 
plated that  the  company,  or  the  lighting  authority, 
should  substitute  the  apparatus  and  keep  it  in  good 
action,  for  a  rent,  as  was  now  done  with  gas  meters, 
and,  indeed,  as  had  been  done  with  great  success  in  a 
pro\'incial  town  for  the  whole  apparatus.    Instead  of 
having  to  pay  at  once  some  six  pounds,  the  occupier 
would  only  have  to  pay  a  rate  of  some  six  shillings  a 
year,   with  the  security  of  attention  to  the  fittings. 
Measures  could  not  be  expected  to  be  adopted  without 
examination  and  preparation,  and  for  exaraination  and 
preparation  a  competent  servioe  must  be  appointed, 
provisionally,  for  the  examination -of  the  sublet,  whic^ 
was  more  complex  than  might  be  suppoeed.  But  then  it 
had  to  be  determined  what  apparatus  was  the  cheapest 
and  the  best.      The  chief  gas  company  in  London, 
for  ito  own  interest  in  the  extension  of  the  oonsump^ 
tion  of  gas,  would  have  promoted  competition  for  the 
cheapest  apparatiis,  but  it  was  decided  by  the  Board  of 
Trade  that  they  had  no  power  to  do  so,  and  the  Metro-* 
politan  Board  <a  Works  opposed  their  obtaining  power. 
Power  was  also  required  to  get  the  cheapest  apparatoa 
for  cookinff,  and  for  warming  and  ventilattng  by  gas,  fo» 
warming  by  an  apparatus  that  warms  m  pure  air 
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whioh  it  pumps  in,  and  removes  the  vitiated  air.  One 
thing  is  attendant  on  the  introduction  of  gas  into 
houses  for  warming— that  there  is  a  considerable 
reduction  of  the  smoke,  dnst,  and  dirt  within  the  house. 
One  thing  has  not  hitherto  been  attended  to  on  this 
subject  of  thtt  smoke  nuisance,  and  that  is,  the  washing 
bill,  which  may  be  reduced,  under  good  conditions  as 
to  smoke  consumption,  and  the  washine  bill  for  the 
metropolis  m&j  now  be  estimated  at  fuU  six  millions 
and  a-half .  Br.  Carpenter  had  talked  of  the  amend- 
ments proposed,  as  requiring  much  monej.  Now 
when  fully  examined,  it  would  be  found  that  the 
measures,  which  were  sound  in  sanitary  principle,  really 
saved  money.  If  he  (the  Chairman)  were  now  in  office, 
with  full  executive  powers,  he  would  set  aside  his  own 
particular  measures,  and  the  measures  proposed  by 
others  of  his  time,  and  re-examine  them,  and  prosecute 
the  subject  de  novo.  He  agreed  entirely  with  Dr. 
Carpenter* 8  conclusion  for  the  appointment  of  a  Com- 
mission to  examine  the  whole  question,  as  the  speediest 
means  of  obtaining  efficient  relief. 

Mr.  Bobert  Bawlinioxi,  C.B..  had  listened  with  great 
pleasure  to  Dr.  Carpenter's  address,  and  agreed  in  the 
main  with  his  proposals.  He  had  explained  the  exist- 
ence of  fog  in  a  very  ludd  manner.  It  did  not  always 
arise  from  vapour,  but  it  did  frequently,  and  in  those 
cases,  the  removal  of  subsoil  water  by  drainage  would 
often  abolish  it.  They  knew  that' large  areas  were  often 
covered  with  dense  fogs  in  autumn  and  winter,  but 
when  these  were  drained,  the  fogs  diminished.  Kvery 
cubic  foot  of  water  removed,  which  would  otherwise 
evaporate  as  vapour,  allowed  as  much  heat  to  remain 
as  would  raise  two  million  cubic  feet  of  air  1^ ;  and 
when  land  was  effectually  drained  it  had  been  asserted 
that  the  mean  temperature  was  permanently  raised  from 
4^  to  6^,  and  consequently  it  was  equivalent  to  removing 
it  a  certain  amount  farther  south.  Dr.  Carpenter  had 
mentioned  a  fact  whichhe  also  had  often  noted,  though  he 
had  not  understood  it,  viz.,  that  fogs  commenced  with  a 
very  high  barometer.  One  would  nave  imag^ed  Uiat 
smoke  would  rise  more  readily  in  a  dense  atmosphere 
than  in  a  light  one,  but  it  was  not  so.  As  soon  as  ho  saw 
the  barometer  begin  to  rise  in  autumn  and  winter,  he 
knew  he  must  expect  a  thick  atmosphere.  He  did  not 
think  the  remedy  proposed,  of  imposmg  taxation  on  fire- 
places, would  be  practicable.  Englishmen  were,  very 
properly,  irritable  under  taxation,  and  he  thought  the 
I/egpislature  must  find  some  other  means  of  din^^Tii^hing 
the  consumption  of  coal  and  the  production  of  smoke. 

Mr.  O.  J.  Symons,  F.R.8.,  said  this  was  the  first 
time  he  had  said  anything  about  fogs,  though  he 
had  studied  their  conditions  for  many  years,  having 
been  aU  his  life  in  a  good  position  for  such  study.  It 
was  assumed  that  iogs  were  increasing,  and  were  much 
worse  than  formerly,  but  he  thought  that  was  only 
another  illustration  of  what  was  often  found,  that 
present  evils  always  seemed  bigger  than  past  ones.  We 
had  just  passed  tlurough  half  a  dozen  exceptionally  wet 
years,  and,  consequently,  the  surface  of  the  metropolis, 
whidi  is  yet  undrained,  had  been  in  a  wetter  and  colder 
condition  than  usual,  and  the  result  was  to  give  an 
exceptional  intensilj  to  fog.  He  was  quite  -prepared  to 
say  they  had  more  fogs  last  year  than  usual,  but  as  to 
their  being  very  much  worse,  he  doubted  it.  He  would 
not  occupy  time  by  giving  specimens  of  the  fogs  of 
bygone  years,  but  he  recollected  some  quite  eqim  to 
anything  we  had  had  lately.  Taking  Soutti  Ken^gton 
for  instance,  he  lived  near  there  all.  the  early  part 
of  his  Ufe,  and  his  father  went  snipe  shooting 
where  Victoria  Station  now  stood,  and  in  that 
district,  at  that  time,  tiie  fogs  were  quite  as  bad 
as  they  were  now,  though  he  was  not  prepared  to  say 
thev  were  not  whiter.  There  was  no  doubt  that  the 
carbon  in  the  atmosphere  did  make  the  fog  yellower,  but 
be  must  leave  it  to  medical  men  to  settle  how  far  that 


carbon  was  really  injurious.    Ho  was  rather  sorry  to 
hear  the  reference  made  once  or  twice  to  the  masnetb 
condition  of  the  atmosphere,  for  there  was  a  tenaJBDcy, 
whenever  we  did  not  understand  anything,  to  hook  it 
on  to  either  electricity  or  magnetism.  He  would  suggest 
that  when  we  did  not  know,  it  was  better  to  acknow- 
ledge our  ignorance  at  once.    He  was  not  bv  any  mesnt 
chimned  with  the  suggestion  of  referring  this  question 
to  a  Royal  Commission ;  he  had,  unfortunately,  been  a 
member  of  two  or  three  deputations  lately  to  diffefeot 
branches  of  the  Government,  and,  reaUy,  if  they  wen 
to  take  up  all  the    questions   which    were    brought 
before  them,  and  whicui  they  were  expected  to  se&s 
off-hand,  he  pitied  them,    lie  feared  the  appointment 
of  a  Boyal  Commission  was  rather  the  way  to  get  a 
thing  delved ;  you  got  a  wonderful  Blue-book,  whiflii. 
hardQy  anyone  read,  and,  as  a  rule,  nothing  was  doocs. 
He  agreed  with  the  remarks  about  gas  fires ;  bat  k 
connection  with  them  he  had  one  gfrievance,  which  hi 
believed  was  common  to  all  who  used  them.     He  was 
quite  sure  the  gas  companies  did  not  consult  their  owft 
interests  in  givmg  such  a  low  pressure  during  the  day* 
time,  the  consequence  of  which  was  that  when  joa 
wanted  a  good  gas  fire  you  could  not  get  it,  though  in 
the  evening,  when  the  room  was  warm,  you  had  a  very. 
g^ood  one.    There  could  hardly  be  two  opinions  as  to  tM  - 
advisability  of  g&a  companies  turning  their  attention  t» 
the  supply  of  gas  for  heatinginstead  of  lighting  purposes; 
and  he  was  glad  to  find,  when  at  Exeter  recently,  that  te 
gas  companies  there  were  thoroughly  alive  to  the  import- 
ance  of  this  matter.  With  regard  to  the  relation  of  fogit» 
barometrical  pressure,    it   was   generallv    known  t» 
meteorologists  that  fogs  were  found  in  the  time  ol  sa 
anticyclone,  which  meant  a  heaping  up  of  the  bsio* 
meter,  just  as  a  cyclone  meant  a  diminution  of  pressnxe. 
Of  course  London,  like  other  places,  got  a  gfreater  pre- 
valence of  fog  when  it  got  a  greater  prevalence  ol  a 
high  barometer,  and  they  had  an  anticyclone  ol  tint 
character  last  year,  and  it  was  accompanied  also  bj  a 
low  temperature.    You  must  have  low  temperature  and 
high  pressure  to  get  fog,  and  still  more,  you  must  hais 
a  oold  state  of  the  ground.  Mr.  Rawlinson  was  perfectly 
right  in  laying  stress  on  the  question  of  drainage,  beoaose 
the  drainage  and  consequent  warming  of  soil  molt- 
diminish  the  amount  of  fog  upon  it.    Be  would  soggeit 
the  possibility  that  the  very  large  amount  of  ggxoi 
which  had  been  built  over,  paved  and  drained,  and : 
covered  from  its  natural  state,  must  perhaps,  to 
extent,  have  tended  to  keep  the  amount  of  fog  constant; 
because  while,  on  the  one  hand,  there  was  more  smoke 
from  tiie  habitations,  on  the  other  hand,  there  was  a 
smaller  area  of  evaporating  surface.    The  only  otlMr 
remark  he  would  make  was  one,  showing;'  that  London 
was  not  alone  in  itocomplainte  as  to  the  mcreased  pre- 
valence of  fogs.    The  anticyclones  of  last  year  pie- 
vailed  over  the  whole  north-west  of  Europe,  and  he 
heard  from  a  Parisian  friend  the  other  day,  that  of  late 
years  they  had  had  a  very  remarkable  development  of 
fog  in  Paris.    After  a  very  careful  investigation,  ibs 
Parisians  came  to  the  condusion  that  they  had  had  it 
ever  since  the  Prussians  came  there. 

Sir  Francis  XnowlsiF.B.8.,  said  this  was  a  most  import- 
ant subject,  affecting  not  only  the  pockete  of  tiie  people, 
but  their  health  and  the  leng^  of  their  lives.  He 
wished  to  support,  as  far  as  possible,  the  conclusions  ta 
which  Dr.  Carpenter  had  arrived.  An  ordinary  oosl 
fire  was  generally  left  to  bum  rather  low,  then  the  dsor 
was  opened,  letting  in  a  fierce  current  of  oold  air,  and 
the  housemaid  pUed  on  a  heap  of  coal,  which  left 
all  the  inmates  of  the  room  in  the  discomfort  ol  a 
glacial  period  until  it  burned  up.  He  had  made  sons 
calculations  as  to  the  result  of  the  coal  oonsnmption 
in  London,  which  were  as  follows:— llie  annual 
consumption  might  be  taken  at  about  8,000,000 
tons,  or  a  daily  consumption  of  22,000.  The  ammo- 
niacHAl    liquor    from     bituminous    coal    was    about 
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per  ton,  *nd  dedactiug  tSllM.  for  tunmonia, 
oat  1 66  pound*  of  waterj  rspour  per  ton  of 
16}   gsllons.      In  other  words,    there    n-ero 

lbs.  of  ammoniacal  liquor  dailj  ejected  icto 
phere,  vith  a  doe  aocompanimeDt  of  cool-tar 
3.  Hie  injnrioiu  mfluenee  of  this  ou  the 
f   orgsQS   needed  no   proof,  but  prize  cattle 

Icninni  under  ita  infliieiice.  Turned  into 
,  the  irMerj  rspour  of  tliis  liquor  amounted 
lor  51,194,890  Hqi^i^  feet,  one-eifchth  inch  in 
Tvpiciipiitinp  a  mofit  respectaljle  doily  rainfall. 
mpataUan  did  not  allow  what  was  the  cause 

Iv  did   not   think   anything   would.      The 

tihis   anuDoniacal  liquor  was  most  aerioua. 

£elda  contained  an  enormouB  supply  of  nitro- 
ttter,  which,  properly  applied,  would  oonrert 

of  En^and  into  a  «irdeu  ;  and  from  a  calou 

had  made,  he  e&tunated  that  the  ammonia 
:mi  the  combtution  of  coal  in  London  alone  was 
sprodnctionaf BixmiUionquarteraof  com,  Ei- 
lat  to  the  whole  coontry,  would  giro  some  idea 
i:tof  this  waste  on  our  agricoltura!  prosperity. 
;  ago  he  tried  an  experiment  witH  carburetted 

fmm.  peat  on  red  hematite  ore,  and,  at  the 
i  hour  and  a  quarter,  when  he  di^w  the  charge  < 
rrtort,  he  fonnd  uLcre  ohaixwal  at  one  aide,  and  j 
ler  the  carburetted  hydrogen  had  reduceil  the 
■bnost  to  the  condition  of  a  metallic  aponge. 
rod  how  advantageous  it  would  be  partially  to  | 

coal,  employing  the  gaa  in  this  way,  before 
it  to  London  for  uae  in   fire-places.     There 

>  modes  of  avoi^ng  the  eril  of  fo)r,  viz., 
hydrona  coal,  or  anhydroos  Kas.  In  any 
tunmins  apparatus  which  might  be  devised, 

■uggest,  lastly,  that  it  would  be  desirable  to 
ome  means  for  condensing  and  utili^g  the 

i 

^ina  thought  the  proper  distinction  to  be  kept 
■ran  that  between  fogs  and  mists,  the  latter 
ated  by  nature,  and  the  former  by  man  Then 
ion  BToae,  was  it  possible  to  prevent  Landun 
great  deal  bad  been  written  in  the  papers  on  : 
get  lately,  and  one  correspondent  had  atated  that  I 
9  more  frequent  now  than  they  used  to  be  in  the 
irbood  of  Lord  Holland's  p^k  than  formerly,  I 
hmt  puk  was  not  drained.  Now,  he  disagreed  | 
L, because  thegreaterportionof  theparh  wasona 
■a* therefore  drained  naturally,  Ijie  ground  in  | 
Umirhood  of  Kensington  tuu  bean  so  covered 
■Mand  roods  that  fogs  there,  and  in  the  whole 
Mtuii  auborbs,  were  nothing  to  what  they  were 
is ncoUection.  Fogs  existed  all  over  Europe; 
•tnllected  about  30  yeora  ago  being  in  FariK, 
)  denaeirt  fog  he  had  ever  seen  prevailed  for  an 
«k.  Only  lact  week  he  read  in  tlie  Tiintt  that 
re,  for  nTeral  days,  unable  to  get  into  Havre, 
Dt  of  the  fog,  and  he  bad  often  been  delayed 
ned  when  coming  up  the  Eng-lish  Channel  by 
1  cmnse.  He  admitted  the  blac^eas  of  London 
tdid  Dot  think  they  were  as  bad  as  they  used  to 
taforthepropoaeditoiedies,  hedissentedentirely 
-.  CaijKntei'a  oanchuJons.  In  the  first  plane, 
ieSBi3«taiT  would  langh  at  them,  if  they  weut 
lad  propoeed  that  he  ^onld  put  down  fogs  by 
f  « tax  on  fin-places,  or  by  compelling  people 
■M,  -father  thej  lilxd  it  or  not.  Oas  waa  an 
iw  fud  at  praaent  for  gmenl  use,  for  many 
Ja  the  fint  place,  tho  mains  would  not  be 
•■git  for  tlie  fipplj,  uid  the  companiea  wonld 
hb  to  nise  ««^ta]  anffloUnt  to  relay  Uie  whole 
» ;  on  tlM  cfiaoM  of  the  public  using  it  when 
.  H*  had  bad  a  gta-ttore  In  his  boon  for  the 
jttrt,  but  it  wM  serer  used ;  and  as  for  na 
■t  <f  flioBB  who  had  tried  them  knew  ^at 
.  th^  gBTe  w»*  ft  minimnm  quantjtj.    Ttkere 

>  •  gmt  liA-of  aneU,  andoauger  from  the 


rreat  difficulty  in  getting  good  gas-fitters.  Thej' 
had  quite  enough  gas  explosions  at  present  to  render  it 
very  undeairablo  that  the  risk  should  be  further  in- 
creased. With  regard  to  eannel  and  anthracite  coal, 
they  had  been  tried  in  ordinary  ranges  for  forty 
years,  and  wore  a  complete  failure,  except  in  the  ease  of 
a  veiT  hirge  fire,  and  then  it  required  to  be  lighted 
and  supplemented  with  ordinary  ooal.  Then  they 
wero  asked  to  stop  the  smoke  that  came  from  loco- 
motives and  steamboats.  If  Ur.  Bramwell  were  there, 
he  would  tell  them,  that  any  one  who  cauld  devise  u 
means  of  doing  so,  wonld  make  a  million  of  money ; 
but  tho  ingenuity  of  man  had  not  yet  sucoeeded  in 
bringing  forward  an  invention  which  would  answer 
the  purpose,  and  therefore  it  was  useless  to  approach 
the  Government  with  any  suih  proposition. 

Mr.  Bamber  then  exhilitcd  and  described  the  grate, 
with  a  Holid  dead  plate  instead  of  the  under  grating 
beneath,  which  had  been  invented  by  Dr,  Siemens 
for  burning  coke,  thus  preventing  smoke.  The  fiie 
burned  only  in  front,  where  tho  heat  could  radiate  into 
the  room,  the  heat  being  withdrawn  from  tho  back, 
where  it  was  of  no  use.  This  was  ctfeatod  by  means 
of  a  copper  bock,  which  conducted  the  heat  to  the 
under  portion,  and  through  a  copper  frill  work,  which 
heated  the  air  passing  up  oy  means  of  a  vertical  passage 
in  front  of  the  copper  frill  work,  and  a  horizontal  passage 
below  the  dead  plate,  into  the  front  of  the  fire,  wh^ 
was  an  iron  gas  tube  pierced  with  holes  inclining 
upwards  at  an  angle  of  15°,  Through  this  the  gas 
passed,  and  served  to  light  tho  fire,  formed  of 
coke  or  a  mixture  of  coke  and  anthracito,  after  which 
the  gas  was  partially  turned  down,  but  still  served 
to  keep  the  fire  cheerful.  Another  and  cheaper 
form  of  stove,  was  madeentiivlj  of  cast  iron.  The  cost 
in  fuel  was  about  the  some,  or  rather  less  than  that 
of  an  ordinary  coal  fire.  The  last  speaker  bad  said  it 
would  be  impossible  to  supply  sufficient  gas  for  general 
heating  putposes,  but  wiUi  this  arrangement  only  a 
Rp^pll  qiianti^  was  required,  about  12  cubic  feet  the 
first  hour,  and  aix  or  seven  per  hour  afterwords,  for  a 
room  bulf  the  size  of  that  haU.  Coke  waa  rather  a  drug 
with  the  gas  companies,  and  this  would  enable  them  tu 
get  rid  of  it,  so  that  he  had  no  doubt  they  would  be 
glad  to  take  it  np. 

Kr,  Kitobell  said  the  discustdon  seemed  to  hare 
wandered  into  all  sorts  of  aubjects  except  the  oqe 
specially  brought  before  them,  which  waa  the  causes  at 
London  fog  uid  the  means  of  getting  rid  of  it.  He 
hoped  before  the  discussion  closed,  a  little  more  light 
would  be  thrown  upon  these  imporUnt  questions. 

A  Ifsmber  asked  the  cost  of  Dr.  Siemens's  grate, 
which  he  had  inspected  and  was  much  pleased  with. 
The  ordinary  asbestos  gas  flie  ho  consider^  a  mistake. 

Kr.  Bambsr.  in  reply,  aaid  that  the  coat  in  oast  iron, 
was  25s. ;  ia  copper,  about  two  guineas. 

Kr.  Trtoey,  having  protested  against  the  Society 
being  made  an  advertising  medium,  said,  according  to 
his  eiperience,  London  fogs  were  no  more  dense  thm 
when  he  first  remembered  them.  Again,  London  smoke 
was  anj^hing  but  an  unmitigated  evil,  tor  it  greatly 
neutralised  the  noiions  effluvia  arising  from  our  present 
system  of  drainage.  After  a  hoavy  ahower  the  air  m 
London  was  purer  than  in  the  neighbourhood  of  a 
oountry  house,  where  the  smeU  of  the  drains  was  always 
ifery  prominent  at  such  tunes. 

Mr.  8.  K.  Shore,  after  oomplimmting  Dr.  Carpen- 
ter on  his  paper,  read  a  letter  he  had  rooejyod  from 
Mr.  Deacon,  eug^eer,  of  Cardiff,  prai«ng  a  fimaoe 
of  his  (Mr.  Shore's)  invention,  a  model  of  which  was 
on  the  table.  By  means  of  this  apparatus,  the  prmoi- 
ple  of  which  was  a  down  draught  and  hollow  fire  bara, 
he  warmed  his  entire  house  and  a  largo  conservatory 
I  with  a  ftn-plaoe  13^  inohea  wide  and  16  inches  Icmg. 
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nboron^  Tsntilatioa  withoot  dnaght  was  msQt 
obteinea,  and  it  oauld  be  adapted  to  ooal  mioes,  ana 
pMT«at  th«  SMTtfloe  of  hnman  life. 

Dr.  CupanUr,  in  reply,  aJA  the  diemudon  bad  been 
so  diaonrmve,  that  it  was  impoBmble  to  deal  with  tbe 
whole  of  it,  and  it  was  the  lees  neoessBry'  to  do  so,  as 
many  of  the  pcdnts  taken  dp  were  not  strietly  within 
tbe  «oope  of  the  paper.  The  obeerratiouB  of  Hr. 
Symons  ware  very  pertinent,  and  be  agreed  with  him 
tbat  the  eitenmon  of  the  mctTopolis  had  redooed  tbe 
amoDut  of  erapoiation  within  the  area.  But  the  fogs 
which  oiiee  in  oonneotioii  with  tbo  moiaCure  of  tbe  eoiui 
were  not  those  wbicb  the  meeting  was  convened  to  con- 
mder,  as  they  were  fonnd  everywhera.  Great  ohjeotiona 
had  been  mode  to  the  propoHal  to  put  a  tax  on  flre-^aoea, 
as  he  had  foreseen,  and  the  appointment  of  a  Royal 
Commission  had  alKo  been  objected  to,  bnt  he  atill 
adhered  to  his  opinion,  that  a  gnbject  of  this  difficulty 
wonld  be  better  dealt  with,  in  the  quiet  air  of  a  com- 
mittee-room of  tbe  House  of  Commons,  than  by  any 
kind  of  disouBsion  likely  to  take  plooe  in  such  an 
assembly  as  the  present,  where  everyone  had  ideas  of 


was  Teiy  muob  wanner  than  that  of  any  other  part  of 
the  Britisb  Empire  ;  and  it  was  possible  that,  instead  of 
ooldnen,  warmth  might  have  something  to  do  with  it. 
He  quite  agreed  with  Mr.  Symons  tbat  people  often 
referred  to  magnetic  influences  when  they  were  ignorant 
of  a  snbject ;  he  confessed  his  own  ignorance,  and  be 
beliered  tbe  majority  of  investigators  were  in  a  like 
position,  though  some  might  know  much  more  about 
it  than  bimsoU.  Ho  hod,  therefore,  taken  the  liberty 
of  introducing  tbe  reference  to  the  magnetic  state  (n 
the  atmosphere  as  a  thing  worthy  of  cunHideration  by 
those  who  were  studying  the  subject.  He  hoped  the 
BuggeationE  he  had  thrown  out  would  be  the  means  of 
le^ng  some  of  his  hearers  ti^i  think  a.  little  more  ationt 


e  records  he  bad  kept  for  many  years,  that  fogs  of 
this  character  were  mnch  more  eitensiTe,  bMvy,  and 
frequent  than  they  were  20  Tears  ago,  and  extended 
a  greater  distance  from  London. 


cAsnot  ucruEzs. 

Prof.  A.  H.  Chordh,  M.A..F.C.S.,  deliTored  the 
Uiird  lectme  of  lus  oourae  of  Cantor  Leotnres, 
"Some  Fointa  of  Contact  between  the  Scientific 
and  Afti^tic  Aspects  of  Potteiy  and  Poroelain,"  oi 
Monday,  6th  inst.,  in  which  he  dealt  with  stone- 
irace,  and  other  warci,  glased  with  salt. 


TEX  PHOPOPHOMB. 

In  accordance  with  the  notice  given  in  last 
yre^a  Journal,  a  seleotion  of  tbe  more  important 
diagranu  used  by  Frofeasor  Bell  in  his  paper 
ue  now  published. 
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cdl,  >  soiiable  •onioe  of  baat  ia  applied  bdoir 
<de  kmngenwat.  I^ir.  4  tepnaeuts  the  latest 
'aeTcDiniB  cell.  In  irUi£  alternate  plates  of  bntu 
»  are  {daeed  <m  tt  eeotcal  fjndh,  and  held  by 
■nl**  paasing  bngtliwsja  tfaraugh  the  arrange- 
Tbe  mioft  dboabcuif  diajitlT miUcF  than  the 
liars,   *nTiiilw  ipaoea  an  Mt,   vUch    oan  be 


>T.  Fig-.  6  ihowB  one  of  the  eMlIer  forma 
■Butter  emplored  by  Ptt^eanr  Bell,  in  wliich 
m^  ii  cmolod  to  nbrate  orer  a  fixed  ^T&ttng', 
JMrmlnrii  pzodneed  by  the  vmoe  imj^gtag  on  a 
fqlnagm,  fixed  to  the  movable  grating.  Fig. 
»  die  whole  smngeineiit  foi  sending  and  re- 
f.  A  beam  of  light  is  reflected  on  a  mirror, 
t  tbm  back  of  vhich  the  sender  speaks.  The  r&y^ 
id  fran  this  mirror  pass  through  a  lena,  and  are 
d  at  the  distant  station  bj  the  niabolio  reflector, 
ts  BclGDinm  cell  as  its  foooi.    Fig.  8  and  S  shoir 


Qw  arrangement  adopted  for  producing  a  musical  note 


^^ 


Pio.  8. 
by  mpid  Intemqitioiia  in  the  path  of  a  beam  of  light. 


Fio.  9. 
Kg.  10,  together  with  the  pewpeotiTe  view,  Fig.  11, 


Fio.  10. 
ehow  the  apparatus  employed  for  this  pnrjidsc. 
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BUTTor  for  nfleoting'  the  lig-bt  througti  Qie  leni,  l  ;  s  ie 
the  perforated  diso ;  D  is  a  leiu,  emplojed  only  whan 
the  app&mtuH  u  lued  to  transmit  agnala,  for  which 
pnrpoae  the  lerei  b  becomes  into  pUv  i  t  t  is  the  hearing 
tube,  st  the  month  of  which  can  be  placed  aaj  Eub- 
atuuse  to  be  tested  for  its  power  of  producing  Bound 
under  the  impact  of  an  interrupted  boom.  rig.  12 
shows  the  tending  arrangement  for  the  articulating 
telephone,  via  the  mirror;  Lthelena;  sthe  flexible 
miiTOT  or  diaphragm ;  x  the  lens  throush  which  the 
liffht  posses  to  the  distant  station ;  o  ia  the  mouthpiece 


^  during  his  lecture.  The  blocks,  bj  whidi 
the  last  two  illuBtcatJoiia  are  reproduced,  hare  been 
kindly  lent  by  the  editor  of  Engirutring. 


KUTues  or  lai  booibtt. 

OkDINAKY  llEETDia. 

Wedneedaj  erening,  ftt  eight  o'clock: — 
Deckkbbb  16.— "The  Use  of  Sound  (or  Siraiala." 
By  E.  P»0B  Edwabm,  Secretary  to  the  Deputy-ilaBtei 
of  the  Trinity-honae.     Dr.  TnnuLL,  F.R.S.,  will  pre- 

Caktob  LEcrnsES. 
Uonday  Evenings,  at  eight  o'clock.    The  First 
Oonrse,  on  "  Bonie  Points  of  Contact  between  the 
Boiraitifio  and  Artistic  Aspects  of   Fottery  uid 
Poroelain."      Five   Lectores,    by  Prof.    A. 
■CHimcH,  M.A.  Oxon.,  P.C.S. 

Lbctvbx  it.— DBcmiBKB  13. 
Soft  paste  porcelains,  European  and  OrientaL 

ZiEOTDiz  V. — Deoziibeb  20. 
Hard   paste    porcelains,     Cbineee,     Japanese,    and 
European. 

KSZTUias  FOB  TKI  EVBITDTO  WEXK. 
ICoauT,   Jiwa.   l»rK  ...80CIETT  OF   ABTf, 

AdelpH'W.C,, Sp.m.  (CuttnLectuna.)  Fnf. A. B 
ChaKb.  "eome  I^inta  of  Caalaot  betweai  Vb«  Sdntifl 
and    Aiti«(ic    AMpeatm  of    PotteiT    imd    FomUJn, 


.  IS,  atfi,  Oecrree^tnet,  8; 

Sp.m.    A  DlacDatfiio  *U1  be  opnied  bj  Ur.  Da 
WUoer  *flk  a  ilicrt  paper,  iBUUed  ■■  The  Lud  Qi 

loial  Oenaiuiliiial,  Unlinttr  of  Landon,  BnriliwtaB- 
(ardou,^.,  A  p.m.    Ckpteln  T.  H.  Holdbdir^Oee- 
pnUaal  Scanlta  of  Ota  IJAmu  C^japalgn." 
HllAAnUtKt>,S,CaDdiilt4trMt,Tr„8p.m.   UrJohn 
B.  Frin  and  Hi.  F.  O.  mitm  FrioB,  "Reiuiu  of 
Bmaa  BoDdiiH  at  Bndlnr,  bto  of 'Wlgtat" 
dndim  lutibrtJon.  T%uliiirT-<imB,  E.C,  ft  c.m.    ICr. 
Ik  KJnn  of  QnWHOiM— 
and  CmUBUni." 
ItH  Bt^nan,  K,  Onat  Gems  shMt. 
8.V^M^Jfr.  T.  6«A.  "The 


v.  at  Chad  Bowai 
tticir  UaburM  Mo 


Medical  and  ChinugiaBl,   £3,   Bemen-street. 
«r«t,W.,8ip.m. 

-Hphic,  Si,  Fall-iniill  Ead,  8.W..  3  p.m. 
xjlagica]  Iniutaw,  4>  Bt.  UulinVplsi 

BurelmT,  ■'Addidinu  lo  tho  Bodttya  1 
during  ths  moath  of  NDrembs."  2.  l*ro' 
Hnxley,  "  TTie  Applicaticm  of  Ihe  lAm  of  Et 


tleulailj  of  tlie  MammiilU."  3.  Licut.-Cc 
Oodwin-Aniten,  "  The Kaimal  ol  Fcm^Acciat. 
Risao,  froin  UaitODp.  coDcludinir  wiEli  a  Cla 
of  tlie  above  nnni  of  HImo,  uididi  Allin.  b| 
Nerille"  4.  ltr.ArthurO,Butla',"A3«iind 
of  Lcpidoplenmadc  in  Fannosa.  br  Ut.  Q.  E. 

Ron]  Colonial,  tiie  OrDwraor  Galleiy  Ijbw7i 
Bond-ravet,  W.,  Sp.m.  flir  Riduud  Temj 
StatliUoi  of  the  Indiui  E^in." 

Boral  Hoctlniltinal.  Bpnth  ifrnringtnr.  B.IV.,  i 
lasDiT,  Die.  taTB...SOCUfTy  OF  AETfl-   J( 
Adelphl.  W.CSpm.    Ur.  E.  Plioe  £dni 
Uh  of  Sound  tor  Bignila." 

HetaotDlogte*],  IS,  Oreat  Oeorg^^tnet,  8.W.. 
Bmt.  T.  a.  Pnston,  "Heairt  on  the  Pb 
ObMTVBtiont  for  ISSD."  !.  Ki  O.  M.  IVUp 
Variationi  of  Belatjva  Honudity  and  Tbt 
DryuMB  of  the  Air.  with  Fhsngn  of  t 
Fiann  at  the  Kfw  Obserratorr."  3.  U 
Whipple,  "  The  relaiiie  fpfquency  of  pi«n 
the  Barometer  ifadinfT*  at  tJia  Kew  ObwrTAt< 
the  tea  ran,  lEnO-79." 

GvoloBical^Bnrliagton-hoiiae,  W.,  8  p.m.  I. 
Arthur  mnUpa,  "The  OnutitutioD  and  1 
Orili  sad  Baoditonn."  t.  Prof,  P.  Maitii 
"llie  CoraUUenrDs  Seijea  of  Sind.and  iUi 
with  the  lart  UplHaral  of  Himalajaa.*' 
Ethaidn,  "A  new  BpsFifaof  TMgmiattm 
beekBedsof  UwValeof  Waidour"  With 
the  itoata  br  the  Bev.  W.  E.  Andrewi, 

Btmkcn'  lutatale  (in  the  Theatre  of  the  Loodi 
tlon,  FlnibnTF-dnoi.  E.C.),  S  p.m.  U 
wmkim  Burnett,  "  The  effeet  of  the  Devel 
Bankin^FarilitlnupanllieCirciiUtJoiiof  the 
Indudins  (for  tbe  porpoaen  ol  thia  inqmrT) 
term  "Cuniilalian.*'  Bunk  Nolv,  Oonntrr  Bi 
Cfacqoee and  BiUi,    Belngthepriieenaf  for  t 

aoar.  Dae.  lerH... National  Indian  AiMxdaliin 
HousioFTBH  BociKTi  or  ART«),Bn.m,  8 
Tempi*.  "The  Effect  of  Wcatem  Educatii 
NaliiHof  India." 

Royal.  BnriiiHtain-hoiise,  W.,  4p.m. 

AntlquHxlBB.  BnrilngCoib-boiue.  w.,  S^  p.m. 

Llm>ean,  Bnriington-hotue,  'W.,8p.m.  ].  Y 
Darwin, '"  lie  TheoTT  i^  the  Oimrth  of  ( 
flliutniled  bTobeerrabanani  tbe  Bnmble. 
«_.  TT  «_._,_  ._^._  ■■•^,  oaiu,  £),,,, 
Darwin,  "Tt»e 


Anatomj."    8.  Mr.  : 

m  of  the  OenaaTilTiiln/- 
toitJuraee^.jBpjm. 

ia."     sTlfc^H.  E.  Ai 


OUtit  J.  Lodge,  "Tbe  Bdatfon  b< 


r».'5i 


FhllDnphiial  Gnb.  Willia-B-] 
FaiMT,  Dae.  'lTTa,..Phfl<ii<igfi1,  ralnnilTOolltt*,T 
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HOTICES. 


ABT-WOBSXAVSHIP. 

I. 
iciety's  Medals  in  Gold,  Silver,  and 
id  Certificates  of  Merit,  will  be  awarded 
nens  of  Fine  Art  applied  to  Industry, 
in  1881,  by  mannfacturers,  designers, 
len,  or  possessors  of  such  works. 

n. 

rks  may  consist  of  illustrations  of  any  or 
following  processes,  in  combination  or 

ing  in  marble,  stooe,  or  wood. 

yQim6  work  in  any  metal. 

umeied  woric  in  iron,  braes,  or  copper. 

ing  in  ivory. 

dug  in  bronze. 

ling  and  engraving  on  metal^  Niello  work. 

nel  painting  on  copper  or  gold. 

ting  and  modelling  in  pottery. 

natiye  painting. 

fs  in  wood  (marquetry  or  buhl),  ivory,  cr 

eo  cutting. 

raring  on  glass. 

Imoeaios. 

.  engraving. 

sinking. 

s-blowing. 

[binding  and  leatbt  r  work* 

iroidery. 

in. 

rorkstbe  name  of  the  designer  and  ait- 
mnst  be  affixed.  Further  detailed  rules 
oed  later. 

rv. 

rranged  with  the  Council  of  the  Boyal 
illy  that  the  place  of  exhibition  for  the 
Dtioned  works  will  be  at  the  Royal  Albert 
le  tiine  for  sending  in  the  works  will  be 
hereafter. 

V. 
ove  legolatioiis  a?e  issued  subject   to 


JUVEHILS  ISOTUBSS. 

The  usual  short  course  of  lectures,  adapted  for 
a  juvenile  audience,  will  be  given  by  Mr.  G.  J. 
Bomanes,  F.B.S.,  on  ''Animal  Intelligence." 

The  dates  for  the  lectures  will  be  Wednesday, 
29th  December,  and  Wednesday,  otb  January. 

The  lectures  will  commence  at  seven  o*clock. 
As  in  former  years,  admission  will  be  by  ticket 
only,  and  no  member  can  be  admitted  without  a 
ticket.     A  sufficient  number  of  tickets  to  fill  the 
room  will  be  issued  to  members  in  the  order  iik 
which  applications  are  received,  and  the   isstie 
will  then  be  discontinued.    Subject  to  tkese  oon-- 
ditions,  each  member  is  entitled  to  a  ticket  admit- 
ting two  children  and  one  adult.    All  members 
who  require  tickets  should  apply  at  once,   as  the 
greater  part  of  the  tickets  are  now  disposed  of. 


CAHTOB  LSCTTJBS8. 

The  fourth  lecture  of  the  first  course  was  delivered 
on  Monday,  13th  inst.,  by  Prof.  A.  H.  Church, 
M.A.,  F.C.S.,  on  "Some  Points  of  Contact  between 
the  Scientific  and  Artistic  Aspects  of  Pottery  and 
Porcelain."  The  lecturer  dealt  with  soft  paste 
porcelains,  European  and  OrientaL 


mrSICAL  ZSTICATIOV  COmCITTEE. 

A  meeting  of  the  Committee  was  held  on  Wed* 
nesday,  8th  inst.  Present— Sir  Henry  Colo,  K.C.B., 
Vice-President  of  the  Society  (in  tiie  chair),  Mr. 
Alan  S.  Cole,  the  Rev.  Thomas  Helmore,  the  Bev. 
Newton  Price,  Mr.  James  Thomson,  and  Mr.  E.  C» 
Tufnell,  with  Mr.  H.  T.  Wood  (secretary).  A 
meetiog  was  also  held  on  Wednesday,  15th 
inst.  Present — Sir  Henry  Cole  (in  the  chair). 
Lord  Alfred  S.  Churchill,  Mr.  Alan  S.  Cole,  Bev. 
J.  P.  Faimthorpe,  Mr.  J.  Thomson,  and  Mr.  E.  C. 
Tufnell,  with  Mr.  H.  T.  Wood  (secretary). 


PSACnOAL  EXAIOKATIOVS  IV  VOCAL  AVD 
IN8IBUMSHTAL  VUSIC. 

The  next  Examination  in  London  will  be  held 
at  the  Society's  House  during  the  week  oom- 
mencing  10th  of  January,  1881. 

The  Examination  will  be  held  at  three  periods 
— ^morning,  afternoon,  and  eyening — viz.,  from 
10  to  1,  2  to  5,  and  7  to  10  o*clock  on  each  day 
of  Examination.  Candidates  may  select  either 
of  theee  periods,  but,  the  number  of  candidates 
in  these  Examinations  being  large,  no  speoial 
day  or  hour  can  bs  arranged  for.    The  numbirs 
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will  therefore  be  arranged  in  order  of  application. 
The  Examination  for  the  Organ  and  Harmonium 
will  be  held  in  the  evening  only,  and  special 
arrangements  will  be  made  according  to  the 
number  of  applications.  No  alteration  can  possibly 
be  made  in  this  arrangement. 

The  fee  is  lOs.  for  the  Honours  (including  both 
vocal  and  instrumental  Examination),  and  5s.  for 
the  First  or  Second  Class  (vocal  or  instrumental) 
Examination.  If  vocal  as  well  as  instrumental 
music,  or  two  separate  instruments,  be  taken  by 
the  same  candidate  for  the  First  or  Second  Class 
Certificate,  a  fee  of  7s.  6d.  must  be  paid.  Can- 
didates should  send  the  fee  in  stamps,  or  P.0.0. 
payable  to  H.  T.  Wood  at  the  Head  Office.  As  soon 
as  the  arrangements  are  completed,  a  numbered 
card  will  be  forwarded,  notifying  the  day  and  hour 
at  which  the  candidate  should  attend,  and  the  pro- 
duction of  this  card  will  admit  to  the  Examination. 
The  candidate  will  be  known  to  the  Examiner  by 
this  number  only. 

Candidates  must  also  send  a  written  certificate 
from  some  person  qualified  to  give  an  opinion,  to 
the  effect  that  they  have  a  reasonable  chance  of 
passing.  Candidates  who  have  already  attended 
these  examinations  need  not  again  comply  with 
this  regulation,  but  must  state  the  fact. 

At  the  conclusion  of  the  Examination  of  can- 
didates for  the  First  or  Second  Class  Certificates, 
the  Examiner  will  record  the  result,  with  the 
marks  in  each  section,  on  the  back  of  the  card, 
and  hand  the  same  to  the  candidate.  The  exami- 
nation of  the  worked  papers  in  the  Honours 
Grade  will  necessitate  some  delay,  but  the  result 
of  this  Examination  will  be  conveyed  to  the 
candidates  in  due  course. 

The  Certificates  will  be  prepared  m  soon  as 
possible  after  the  Examinations,  and  can  be  had 
upon  application  at  the  House  of  the  Society 
of  Arts,  on  or  after  Ist  March,  1881,  on  presenta- 
tion of  the  numbered  card.  Certificates  cannot  be 
forwarded. 

The  Council  will  provide  a  grand  piano,  har- 
monium, and  an  organ.  Any  other  instruments 
must  be  brought  by  the  candidates.  The  services 
of  an  accompauyist  will  be  obtained  by  the  Society 
when  candidates  for  singing  are  to  be  examined ; 
candidates  will,  however,  be  permitted  to  bring 
their,  own  accompauyist. 

The  Examination  for  the  First  or  Second  Grade 
Certificates  will  occupy  about  a  quarter  of  an 
hour.  Three  hours  and  a  half  will  be  allowed  for 
the  Examination  for  Honours,  during  which  time 
the  candidates  will  have  to  undergo  the  viva-voce 
and  the  practical  examination. 

No  Certificate  will  be  granted  to  any  candidate 
for  Honoors  who  does  not  obtain  a  First  Class  in 


the  practical  portion  of  the  Examination,  < 
vocal  or  instrumental.  Candidates  holdin( 
of  such  Certificates,  obtained  in  a  former 
need  not  again  undergo  this  portion  of  the  E 
nation,  but  should  bring  their  Certificate  fc 
Examiner*s  inspection.  In  such  cases  three 
and  a  quarter  only  will  be  allowed  to  the  cand 

The  Examination  of    each  candidate    wj 
private;    no    one    but    the    Examiner    an( 
accompauyist  being  present,  unless  it  be  a 
ber  of  the  Society  of  Arts*  Committee.     ^ 
of  candidates  will  be  published. 

Particulars  will  be  forwarded  on  applicati 
the  Secretary,  Society  of  Arts,  John-« 
Adelphi.  No  names  can  be  received  aftez 
Dec.,  1880. 


PKOOEEDIirOS   OF   THE   SOOIE 


TIFTR   OBDIHABT   MESTIHO. 

Wednesday,  December  15th,  1880;  Prof. 
Ttndaxl,  LL.D.,  F.E.S.,  in  the  chair. 

The  following   candidates   were   propose 
election  as  members  of  the  Society : — 

Andrew,  Capt.   C.  W.,   286,  Kenning^n-parl 

S.E. 
BayllBS,  Samuel,  5,  Viotoria-street,  Westminster 
Browne,  Miss  Ajmie  Leis'h,  5S,  Porchester-temi' 
Johore,  The  Maharaja  of,  Singapore. 
Keymer,   H.  J.   C,   Marine-cottage,   Gorlestoi 

G-orleston-dooks,  Great  Yarmouth. 
Keid,  Arthur  G.,  M.D.,  24,  Montague-street,  "^ 
Rigg,  Arthur,  71,  Warrins'ton-cresceat,  Maida-vi 
Taylor,  George  Noble,  3,  Clarendon-plaoe,  Hyde-{ 
Wiseman,  William  Peroival,  Camberland-nouse 

Pennaid,  Glastonbury. 
Wragge,   Clement    Lindley,    F.R.G.S.,   Farle; 

Cheadle,  Staffordshire,  and  Adelaide,  South  Au 

The  following  candidates  were  balloted  fc 
duly  elected  members  of  the  Society : — 

Begley,  Mrs.,  26,  St.  Peter* s-sqoare,  Hammersm 
Faliy  Tkomas,  9  and  10,  Baker-street,  Portman-i 
Fisher,  Thomas,  Church  Entry,  75,  Carter-lane, 
Horsman,  Godfrey  Charles,  22,  King-street.   Po 

square,  W. 
Macaoley,  Lieut. -Colonel  Georgpe  WiUiam,  43,  C 

road,  W. 
Stubs,  Peter,  Statham-lodge,  Warrington. 
Synunons,  Edmund,  Eagle-house,  Hermon-hill, 

ford. 
Walker,  Robert,  J. P.,  KidweUs  park,  Maidenhei 
Waterhouse,  Sebastian,  37,  Catherine  street.  Lay 

and  Windham  Qub,  8.W. 
Willans,  William  Henry,  23,  Holland-park,  W. 

The  paper  read  was  on — 

SIGNALLING  BY   MEANS  OF  SOU 
By  E.  Price -Edwards. 

In  a  recent  trial  it  was  argued  that  the 
mission  of    verbal    sounds,  i.e.,    of    the 
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?dl  by  articulate  spocch,  should  properly  be 
•d  as  signalling,  but  in  connection  with 
(errations  which  I  shall  offer  to  you  this 
:,  I  prefer  to  accept  the  view  of  the  learned 
on  the  other  side,  and  to  avail  myself 
retort  to  the  cffSeot  that,  although  my 
I  are  in  a  sense  transmitted  to  distant 
in  this  room,  yet  it  would  be  an  obvious 
Lication  of  terms  to  say  I  was  signalliog 
e  bearers.  I  think  it  necessary  to  make 
relimin&ry  observation,  because  it  is  beyond 
iorpose  on  this  occasion  to  deal  with 
metliods  of  conveying  oral  sounds  which 
xen  so  maryellously  developed  during  the 
!W  years.  The  value  to  mankind  of  these 
^iin^  discoveries  cannot  yet  be  fully  appre- 
L  We  are  evidently  on  the  threshold  of 
dianges,  as  regards  means  of  carrying 
;e8 ;  the  steam  locomotive,  the  x>enny  post, 
te  telegraph  system  itself,  are  threatened  by 
ssibility  of  other  more  simple  and  direct 
is  being  brought  into  practiccu  operation,  by 
of  the  telephone,  the  phonograph,  the 
thone,  and  last,  but  by  no  means  least,  the 
»hone,  of  which  sobnlliant  a  description  was 
y  given  in  this  room  by  its  talented  dis- 
p. 

these  are  not  the  instruments  which  minister 
practice  of  signalling,  in  the  sense  in  which 
e  to  place  it  before  you. 
goal  is  defined  as  a  sign  which  has  been 
npon  to  give  notice  of  some  occurrence, 
ind,  or  warning,  to  a  person  or  x>€r8ons  at  a 
».      The  necessity  for  such  means  of  con- 
intimations  is  too  obvious  to  be  dwelt  upon, 
hardly  recall  to  you  the  system  of  signalling 
con  fires,  which  was  so  extensively  in  use  in 
days;  nor  need  I  remind  you  that  those 
sietliods  of  ancient  times  have,  in  the  process 
s,  been  generally  superseded  by  simpler  and 
fiective  means      The   splendid  lighthouses 
'  coast,  which  convey  guiding  and  warning 
§  to  the  mariner;   the  coloured  and  other 
used  for  vessels  at  sea,  and  also  for  railway 
Ms;  flashing  signals,  employed   for  com- 
ating  between  H.M.  ships  at  night,  and  for 
purposes,  are  all  suggestive  of  ancient  prac- 
althongh  more  elaborate  and  perfect,  and 
to  modern  requirements. 
^  again,  have  for  centuries  been  u^d  as 
ma    and    signals    for   the   conveyance    of 
gea  across  intervening  spaces.    For  military 
■ea  they  continue  to  be  used,  and  for  service 
they  nave  been  so  effectively  utilised  that 
now  exists  an  international  code,  generally 
ed  by  all  maritime  nations,  which  permitis 
nation  to  be  carried  on  between  ships  of  all 
rfea,  the  combinations  of  eighteen  nags  and 
peonants  being  the  signals  whereby  messages 
between  mariners  who  do  not  even  under- 
each  other's  language. 
)  semaphore  was  once  much  used  for  military 
Uing,  but  it  is  now  almost  entirely  employed 
mection  with  the  railway  servioe. 
r  storm  warning^,  drum  and  cone  shapes  are 
)d  at  ptomineDt  points  on  the  coast,  to  indi- 
the  approach  of  bad  weather, 
d  I  may  allude  to  the  Taluable  invention  of 
idiogTK^   or  aun-flashing   mirror,    which 
nd  fiida  oonspioiions  terrioe  in  the  late  wars 


in  Afghanistan  and  South  Africa,  by  which  sipnals 
can  be  flashed  across  an  intorv'cuing  space  of  from 
50  to  100  miles. 

Finally,  signals  of  distress  are  made  on  board 
ship  by  the  firing  of  rockets,  and  by  fiames  on 
the  deck. 

It  will  be  observed  that  the  examples  of  signalling 
to  which  I  have  alluded  are  those  which  appeal  to 
the  sense  of  sight  only.  Signals,  being  intended 
for  human  purposes,  are,  of  course,  dependent 
upon  human  perceptions  for  their  comprehension. 
Bight,  as  we  have  seen,  is  made  available.  I  do 
not  think  any  definite  system  has  been  developed 
by  which  signals  can  be  transmitted  through  the 
medium  of  taste  or  touch ;  nor  has  science  yet  indi- 
cated any  method  of  utilising  the  sense  of  smell 
for  the  conveyance  of  definite  messages,  although, 
in  the  vicinity  of  foul  places  and  decomposing 
refuse,  odoriferous  signals  are  generally  wafted 
abroad,  plainly  indicating  the  presence  of  germ- 
laden  gases,  and  silently  bidding  us  beware. 

But  the  necessity  for  transmitting  signals  has 
been  found  to  exist  at  times  when  sight  is 
unavailing,  and  then  the  sense  of  hearing  naturally 
suggested  itself  as  the  perception  which  should  be 
appealed  to. 

Thus  we  arrive  at  the  branch  of  the  subject 
which  I  have  ventured  to  bring  under  the  notice 
of  the  members  of  the  Society  of  Arts  this  evening ; 
and  I  think  it  proper  to  say,  that  in  preparing  this 
paper,  I  have  sought  rather  to  make  it  a  record  of 
facts  than  anything  like  a  speculative  inquiry,  and 
have  encouraged*  myself  to  hope  that  my  efforts 
may  possibly  be  the  ^means  of  bringing  to  bear 
upon  the  subject  the  scientific  and  mechanical  in- 
t^ligence  of  many,  in  such  an  audience  as  this» 
and  who  may  assist  in  the  valuable  work  of  develop- 
ing the  means  of  making  sound  signals  fulfil  their 
purposes  with  accuracy  and  precision. 

The  effective  employment  of  sound-signals  appears 
to  be  chiefiy  dependent  upon  two  factors,  the  facili- 
ties offered  by  tiie  atmosjuiere  as  a  vehicle  of  sound, 
and  the  human  capacity  for  hearing  and  dis- 
tinguishing sounds  of  different  characters.  It  will, 
perhaps,  be  convenient  to  regard  first  these  two 
points,  and  afterwards  to  deal  with  the  applica- 
tion of  sound  signalling  for  various  purposes,  and 
the  different  kinds  of  instruments  used  to  produce 
the  sounds. 

It  is  hardly  necessary,  before  such  an  audience  as 
this,  to  attempt  an  explanation  of  the  general  laws 
governing  the  propagation  of  soimd ;  and,  in  the 
presence  of  so  eminent  an  authority  as  the  learned 
professor  who  has  so  highly  honoured  my  subject 
and  myself  by  presiding  this  evening,  to  do  so 
would  show  some  temerity  on  my  part.  It  is, 
nevertheless,  necessary  for  me  to  put  before  you 
briefiy  various  considerations  relating  to  sound 
transmission,  which  have  a  direct  bearing  upon  the 
matter  in  hand,  but  it  is  only  proper  for  me  to 
observe  that  in  this  respect  I  must  borrow  the 
thimder  of  your  learned  diairman,  and  place  before 
you  results  obtained  through  his  patient  inve8ti|^ 
tion,  judicial  weighing  of  evidence  amid  oonfliotmff 
theories,  and  unstinted  expenditure  of  time  and 
personal  comfort. 

Hie  atmosphere  is  the  vehicle  for  transmission  of 
sound  with  which  we  are  this  evening  oonoemed. 
Water  is  an  excellent  medium  for  sound  travellings 
and  the  possibilities  which  have  from  time  to  tim« 
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been  suggested  in  regard  to  it,  require  only  the 
attention  of  inventive  genius  to  bring  them  within 
the  range  of  practical  reality  and  utility.  But  as 
at  present  the  atmosphere  is  the  only  medium 
which  is  practically  available  for  the  transmission 
of  sound  signals,  it  becomes  important  to  know 
whether  some  conditions  are  more  favourable  than 
others  for  its  passage. 

It  is  evident  that  there  are  various  influences 
which  may  be  supposed,  in  one  way  or  another,  to 
afifect  the  transmission  of  sound.  Wind  has  always 
been  known  as  a  most  powerful  agent  in  intercept- 
ing and  even  divertiug  it.  Fog,  snow,  and  rain, 
have  also  been  regarded  by  many  as  serious 
obstructions,  while  it  has  long  been  popularly 
considered  that  a  bright,  warm,  sunshiny  day, 
with  little  or  no  wind,  was  exceptionally  favour- 
able for  the  travelling  of  sound.  Those  views,  it 
may  be  said,  have  grown  up  as  the  result  of 
general  expectation  rather  than  of  scientific  obser- 
vation; but  the  development  of  signalling  by 
means  of  sound  has  necessitated  a  more  exact 
inquiry,  than  has  hitherto  been  made,  into  the 
genersd  subject  of  sound  transmission,  and  the 
result  has  been  that  some  of  the  old  theories 
have  been  considerably  shaken,  if  not  overthrown, 
while  new  ones  have  been  set  up. 

In  the  years  1873  and  1874,  an  investigation 
was  carried  out,  at  the  instance  of  the  Trinity 
House,  with  the  object  of  obtaining  some  definite 
information  as  to  the  relative  merits  of  sound- 
producing  instruments,  and  also  of  ascertaining 
how  the  propagation  of  sound  was  affected  by 
different    meteorological   phenomena.     Professor 

S^dall,  as  the  scientific  adviser  of  the  Trinity 
ouse,  conducted  the  investigation,  aided  by  a 
Committee  of  the  Elder  Brethren,  and  some 
officers  of  the  Corporation.  The  experiments 
were  extended  over  a  lengthened  period,  observa- 
tions being  made  in  all  conditions  of  weather, 
and  repeated  over  and  over  again,  in  order  to 
eliminate  error;  and  the  information  gained 
thereby  is  of  the  highest  interest  and  importence. 

The  results  are  stated  at  length  in  ^e  third 
edition  of  Dr.  Tyndall*s  book  on  **  Sound,"  but 
may  be  j>opularly  summarised  as  follows : — That 
neither  rain,  hail,  snow,  or  fog,  has  any  sensible 
power  to  obstruct  sound.  From  this  it  is  most 
satisfactory  to  know  that,  at  those  times  when  a 
sound  signal  might  especially  bo  of  service,  the 
sound  is  not  likely  to  be  obstructed  in  its  passage. 
That*  the  real  obstructors  of  sound  are — &^,  the 
wind ;  and,  secondly,  what  Dr.  Tyndall  has  named 
aooustic  clouds.  These  clouds  have  nothing  to 
do  with  ordinary  clouds,  fogs,  or  haze,  and  may 
arise  from  air  currents  differently  heated,  or  from 
air  currents  differently  saturated  with  vapour,  and 
they  often  exist  on  days  when  the  atmosphere  is 
in  a  yerv  transparent  condition.  The  obstruction 
18  causea  by  the  sound,  intercepted  by  tilie  acoustic 
olouds,  being  wasted  by  repeated  r^eotions.  In 
short,  it  is  now  established  that  a  bright  clear 
day  is  not  necessarily  the  best  for  hearing  distant 
sounds,  and  that  on  a  day  of  dense  fog  it  is  more 
than  probable  that  no  obstruction  is  offered  to  the 
I>a8Sage  of  sounds. 

I  must  not  omit  to  mention  that  experiments  of 
an  elaborate  nature,  in  respect  to  the  propctgatipn 
iOl  sonnd  in  the  atmosphere,  have  also  been  made 
under  the  auspices  of  the  United  States  Lighthouse 


Board,  with  results  mainly  corroborating  those 
obtained  in  the  Trinity  House  trials.  In  one 
respect,  however,  the  late  Professor  Henry,  whc 
was  at  the  time  Chairman  of  the  United  Statei 
Lighthouse  Board,  differed  from  Dr.  Tyndall,  via.- 
in  regard  to  the  theory  of  acoustic  clouds,  and 
their  resultant  aerial  echoes.  Professor  Henry*! 
explanation  of  the  obstruction  of  sound  in  clesi 
weather,  and  the  echoes,  is  founded  upon  the 
asserted  existence  of  upper  and  lower  cnrrents  d 
air,  the  tilting  up  of  the  sound  wave,  and  Uie  re- 
flection of  the  sound  from  the  surface  of  the  sea, 
or  the  crests  of  the  waves.  From  this  last  ex- 
planation. Professor  Henry  sepms  to  have  reoeded 
before  his  death.  Into  the  details  of  this  purely 
scientific  controversy,  it  is  not  necessary  to  enter; 
but  it  may  be  stated,  as  a  matter  of  fact,  that  the 
observations  at  the  South  Foreland,  and  the  ex- 
planations given  of  them  by  Professor  Tyndall, 
have  been,  one  and  all,  illustrated  and  confirmed 
by  strict  experiment. 

One  other  point  may  appropriately  be  alluded  to 
here,  viz. — as  to  the  nature  of  the  sound  which  if 
most  readily  propagated  through  the    air,  sad 
which,  therefore,  is  most  effective  for  signalliiif 
purposes.     It  appears  that  what  Mr.   Alexander 
Beazeley  (who  very  ably  treated  this  subject  of 
coast  fog-signals  some    years    ago)  haa   termed 
"  effective  sound  range,"  is  made  up  of  two  faoton, 
viz.,  intensity  and  pitch.     It    is    tolerably  veil 
established  that  initial  intensity  is  the  first  iHuag 
needful,   and  initial  intensity  depends  upon  tibi 
actual  force  employed  in  creating  thesouna  wavak 
With  suitable  apparatus,  and  an  effective  uplifla* 
tion  of  very  high  power,  there  is  little  doubt  tlisfc 
sounds  of    overpowering  loudness  may  be  pRh 
duced.    But  the  effective  range  of  sound  appesis 
to  be  also  controlled  by  its  musical  pitch.     Iht 
short  waves  of  a  very  shrill  or  high-pitched  somd 
may  appear  extremely  powerful  and  efifeotive  to 
observers  in  the  immediate  vicinity,    but   tluir 
energy  seems  to  be  quickly  dissipated,  and  tib 
sound   fails    to   be    appreciated  effectively  st  ft 
distance.    Again,  the  long  undulations  of  a  vkt 
low-pitched  sound  do  not  apparently  often  resdi 
great  distances.    It  may  be  that  this  kind  of  mofft- 
ment  is   more  readily  acted  upon   by  oppoaag 
influences,  such  as  reflection  or  diversion.     Bnt^  fir 
practical  puiposes,  it  seems  that  the  pitch  belt 
adapted  for  signaUing  lies  about  the  middle  of  ftt 
scale  of  sound.    With  sound,  as  with  lights  then 
are  wave  motions  above  the  highest  pitch  iDtsDi- 
gible  to  the  human  ear,   and  below  the  lowHt 
soimd  audible,   and  it  may  bo,   that  the  nssnr 
sounds  approach  the  limits  of  human  apprehsa* 
sion,   so  they  tend  to  become  less  appreoisUSi 
In  addition  to  this,  it  has  been  found  that  th» 
atmosphere  exercises  a  selective  influenoe,    sadt 
within  certain  linuts,  will,  under  some  conditiani^ 
favour  the  transmission  of  the  shorter  waves,  Qt 
high-pitched  note ;  while,  at  another  time,  it  msf 
be  found  that  the  longer  waves  of  a  low-plt^sl 
note  have  the  advantage. 

Speaking  ffenerally,  the  rauge  of  sound  sseai 
to  be  attended  with  much  uncertainty.  It  ii 
popularly  supposed  that  if  a  sound,  at  any  SBi 
time,  is  heard  ten  or  fifteen  miles,  it  jxxmst  neoes- 
sarily  be  an  exceedingly  powerfiil  sound.  Ufaw, 
this  does  not  follow  as  a  matter  ol  ooiussu  Tb^ 
variability  of  the  atmosphere  will  throw  out  any 
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itjon  ntade  upon  Btioh  an  hypothesia.  In  th'^ 
manta  at  South  Foi«ltuid,  in  calm,  clear 
er,  oae  of  the  inBtrumenta  was,  on  a  certain 
tie«rd  at  a  distance  of  16^  miles,  bat  ou 
T  dajr,  witii  apjiarentty  identical  weather, 
me  instrument  wm  heard  at  only  2}  miles 
oe.  Obvioiuly,  it  is  no  satisfactory  tost  of  a 
signal  that  on  one  ocoaaion  it  had  a  great 
— aounds  comrauatively  smaU  and  weak  nave 
on  been  andible  at  long  distances — and, 
lore,  I  need  not  trouble  you  now  with 
tees  of  this  kind.  The  tme  test  of  a  sound 
I  §ppe»rB  to  be  that  it  shall,  under  all  con- 
M  of  ireather,  be  unifomtly  effective  at  a 
distance^ Bay  two  miles. 
'feired  ju»t  now  to  what,  perhaps,  I  may 
of  as  tbe  sound  spectrum,  and  to  the  limits 
nan  capacity  in  regard  to  hearing  sounds. 
with  the  deyelopment of  signallingby  means 
dA,  I  am  not  sure  that  the  human  capacity 
iring  and  distinguiBhing  sounds  of  different 
3as  received  the  consideration  which  it  merits, 
be  granted  that  yon  have  instruments  capable 
ducdn^  sounds  of  great  power ;  let  it  also  he 
id  that  the  signals  appear  to  be  distinctive 
my  of  comprehension ,  you  will,  I  fear,  still 
erv  many  people  in  the  world  incapable  of 
i^themselves  of  SQch  signals,  either  by  reason 
ale  or  partial  deafness,  or  inability  to  appre- 
dlKrences  in  soaada.  Now,  the  question 
t  naturally  asserts  itself,  cannot  something 
na  to  BHtriat  the  ear,  or,  at  any  rate,  the  per- 
il of  Bonnds  in  the  air.  This  seems  to  be  tbe 
nnentary  side  of  the  general  question,  to 
,  bnt  little  attention  has  been  given.  In  re- 
to  Ti«ibility,  you  have  telescopes  and  binocular 
«,  by  nkeans  of  which  a  distant  ohject  con  he 
:bt  more  plainly  into  riew.  But  nothing  of 
real  value  has  been  done  to  assist  the 
kg.  The  old-faahioned  ear-tmmpet  for  deaf 
e  ii  little,  if  at  all,  improved.  Some  years 
•n  effort  was  made  in  this  direction  by  a 
eman  from  Glasgow,  who  devised  what 
Rmed  a  phonoscope.  This  instniment 
ited  of  a  sort  of  metal  helmet  for  the 
,  with  an  opening  like  the  bent  oowl  of  a 
Mjr,  w-hiob  conld  he  directed  towards  any 
reqnit«d.  This  cowl  was  supposed  to  act  as 
:  of  ingatherer  of  scunds,  wbich  were  con- 
l  to  tiie  ears  by  two  small  tube",  each  termi- 


gm  a  bntton,  intended  to  go  just  inside  the 
Tnie  faults  of  this  apparatus  were,  first,  its 
roosDMs,  and,  secondly,  the  remarkable  way 
hich   all   the  ordinary   small   noises  around 

G^lected  and  magnified  into  large  ones, 
1,  oomlnued  with  other  sounds  hitherto 
ird,  created  a  general  uproar  in  the  ears. 
>biaot  this  Kent£nnan  had  in  view  deserved 
er  sBoce«  toan  it  obtained.    He  Avished  to 

the  mariner  in  picking  up  and  locating  a 
it  sound ;  and,  although  his  apparatus  act«d 
11  that  it  picked  up  noises  of  all  kinds,  and 
irhat  bewildercid  the  sense  of  audition,  yet  I 
re  to  aay  that  if  any  one  were  to  accomplish 
■folly  what  thia  gentleman  so  peraeveringly 
ipted,  a  very  great  pnhlio  ben^t  would  be 
^  abmb     I  do  not  mean  to  convey  that 

H  specially  wanted  is  an  improved  ear- 
Mt  for  deaf  penona,  bnt,  rather,  an  instru- 
~  I  to  aid  people  with  fair  hearing, 


or-  to  render  sounds,  in  somo  way,  more  easily 
perceptible.  The  late  Professor  Henry,  of  Washing' 
ton,  m  carrying  out  his  experiments,  devised 
what  he  termnl  an  artificial  ear,  by  which 
the  relative  power  of  different  sounds  could  be 
determined  at  short  distances.  This  instrument 
consisted  of  an  arrangement  by  which  sand,  on  a 
stretched  membrane,  assum ed certain  definite  fonns, 
or  was  more  or  leas  agitated,  in  response  to  different 
sounds.  As  a  phonometer,  at  short  distances,  this 
instrument  appears  to  have  been  fairly  effective, 
but  it  does  not  meet  the  want  which  appears  to  in« 
to  eiist.  With  the  growing  use  of  sound  for  various 

Surposcs,  there  is  scope  for  inventive  genius  to  pro- 
uce  a  phonoscope,  which  shall  be  capable  of  assist- 
ing the  listening  car  in  a  manner  analogous  to 
that  by  which  a  telescope  aids  the  seeing  eye. 

The  fallowing  is  a  general  statement  of  the  chief 
purposes  for  which  sound  signals  of  different  kinds 
are  in  practical  operation : — 

1.  Eailwai/i. — Whistles  of  locomotives,  and  ex- 
plosives as  fog  signals. 

2.  At  5eu.— For  merchant  ships,  the  inter- 
national regulations  for  preventing  collisions  at 
lea  prescribe,  as  a  compulsory  requirement,  that  in 
fog,  mist,  or  falling  snow,  whether  by  day  or 
night,  tbe  signals  described  as  follows,  shall  be 

(□.)  A  steamship,  under  way,  shall  make,  witik' 
her  steam  whistle,  or  other  steam  sound-signal,  at 
intervals  cf  not  more  than  two  minutes,  a  pro- 
longed blast. 

{b.)  A  sailing  ship,  under  way,  shall  make,  with 
her  fog-horn,  at  intervals  of  not  more  than  two 
minutes,  when  on  the  starboard  tack,  one  blast ; 
when  on  the  port  tack,  two  blasts  in  suocession; 
and  when  with  the  wind  abaft  the  beam,  three 
blasts  in  succession. 

(c.)  A  steamship  and  a  sailing  ship,  when  not 
under  way,  shall,  nt  intervals  of  not  more  than 
two  minutes,  ring  the  bell. 

And,  as  an  optional  proceeding,  that  a  steam- 
ship, under  way,  may  indicate  her  course  to 
any  other  ship  which  she  has  in  sight,  by  the 
following  signals  on  her  steam  whistle,  vis., 
one  short  blast  to  mean,  "  I  am  directing 
my  course  to  starboard."  Two  short  blasts  to 
mean,  "I  am  directing  my  course  to  port." 
Three  short  blasts  to  moan,  "  I  am  going  full 
speed  astern."  A  gun  fired  at  intervals  of  abcnt 
a   minute    is   one    of    the   authorised    signals   of 


Colomb's  system  of  sound- signalling  is  employed 
in  fog,  for  the  purpose  of  communicating  between 
H.M.  ships.  Quns  were  formerly  in  use  as  fog 
signals,  but  are  seldom  if  ever  employed  now. 

3.  The  Army.— The  only  sound  signals  systo— 
matioally  employed  appear  to  be  those  made  with 
the  bugle. 

4,  Coait  Fog  Signaii. — By  far  the  most  impini- 
aut  development  of  sound  signals  is  in  connection 
vrith  the  lighthouse  and  ooast-marking  serrioe. 
The  moat  powerful  lights  are  unavailing  at  night 
if  enshrouded  with  fag,  and,  hy  day,  buoys, 
beacons,  and  other  marks  and  signs  of  the  sea, 
are  then  rendered  useless.  The  necessity  for 
sound  signals  to  do  duty  at  such  times  for  the 
obscured  lights  and  hidden  Bea-marks,  has  brought 
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about  the  dcvclopnicnt  of  a  sj'stem  of  coast  fOg 
■ignola,  in  which  dpvelopraent,  so  fur  as  tho 
English  coast  ia  concerned,  tlie  Corporation  which 
I  have  the  honour  to  serve,  aided  hj-  your  dis- 
tingnished  chairroan,  Mr.  Jiiines  N.  Douglaaa,  the 
Trinity  House  enpneer,  and  others,  have  had  a 
large  aharc.  The  Com rais'i oners  for  Lighthouses 
in  Scotland  ant]  Ireland,  aided  by  their  respective 
■engineers,  have  also  taWen  vigorous  measures  for 
(Tuarding  their  coasts  with  fog  signals  when  neces- 
»ary.  It  is  proper,  however,  to  observe  that  the 
lighthouse  authorities  in  the  United  States  took  up 
the  matter  practically  before  it  engaged  much  con- 
iiderationin  this  country,  owing  to  lie  east  coast  of 
America  being  in  an  exceptEonal  degree  liable  to  the 
visitation  of  fog,  by  which  the  coasting  trafSc  was 
seriously  inconvenienced ;  and  the  necessity  arose  for 
Bomcthing  to  ba  done  whereby  the  difficulty  might 
be  obviated.  The  ready  genius  of  the  country  was 
not  long  in  coming  to  coDclusions,  and  although 
some  kinds  of  sound  sisnals,  such  aa  bells,  gongs, 
4o..  were  employed  in  Europe,  the  Americans  first 
brought  into  use  Brobdignagian  trumpets,  whistles, 
'4c.,  to  which  I  shall  refer  in  duo  course. 

We  will  now  paaa  on  to  consider  the  different 
kinds  of  instruments  employed  iu  connection  with 
the  various  purposes  to  which  I  bsve  referrad. 

Itflta. — Bells,  from  the  earliest  times,  have  been 
employed  tooonveyiotimationa  by  means  of  sound. 
^eir  chief  uses  in  oldcu  times  have  been  summed 
up  in.  the  following :~~ 

**  TAudD  Dcnin  Tmun,  plpbtm  towi,  amgrttfo  dcnini, 
Defuactm  plora,  polom  fugo.  foeta  deooro," 

In  these  days  churches  have  not  a  mononoly  in 
regard  to  tho  use  of  bells.  The  town-crier,  the 
muffin-seller,  the  railway-porter,  and  many  othtrs 
trigiiftlisB  themaelves  by  the  ringing  of  bells.  'With 
these,  however,  we  are  not  concerned,  unless  we 
may  express  an  opinion  that  in  some  of  these  cases 
it  would  be  an  addition  to  the  public  comfort  if 
they  were  suppressed. 

The  present  regiJations  for  preventinE  collisions 
at  sea  require  that,  in  fog,  mist,  or  falling  snow, 
"  a  steam-ship  and  a  sailing-ship,  when  not  under 
way,  shall,  at  intervals  of  not  more  than  two 
minutes,  ring  the  bell."  These  regulations  are 
international,  but  the  Turkish  Government  have 
objected  to  the  use  of  bells  as  fog  signnls  on  board 
TorkiBh  vessels,  on  the  ground  that  it  is  against 
their  religion  to  use  bells  on  board  ship;  and, 
therefocu.  in  all  cases  where  the  regulations  require 
A  beU  to  be  used,  a  drum  wUl  be  substituted  on 
board  Turkish  vesaele. 

As  warning  signals,  bells  have  been  employed 
from  a  very  early  date.  It  ia  impoiaibte  to  say 
wh^,  or  where,  the  first  bell  was  put  up  to  assist 
mariners;  but  wo  may  quote  the  often-narrated 
tradition,  handed  down  by  an  old  writer,  respect- 
ing the  Bell  Bock  :~ 

"  By  east  of  tte  Islo  of  Hay,  twelve  miles  from  all 
land,  m  the  German  Ocean,  lyes  a  great  hidden  rock, 
wll«d  Inch  Cape,  very  dangerousfornavifrators,  because 
it  overflowed  every  tide.  It  is  reported  in  old  times 
npi»i  the  saide  rook  there  was  a  bell,  fixed  upon  a  tree 
or  timber,  which  ranfr  continually,  being  moved  by  the 
sea,  giving  notioe  to  the  saylem  of  the  danger.  This 
hell,  or  olocke,  was  put  there  and  maintained  by  the 
Abbot  of  Aberbrothock ;  and,  being  taken  down  by  a 
sea  pirate,  a  yeaie  theraafler  he  perished  npon  the  same 
rock,  with  ship  and  goodes,  in  the  righteous  judgment 


Tho  story,  it  is  true,  is  only  supported  by  tradi- 
tion, but  it  serves  to  show  that  the  notion  of  mark- 
ing a  hidden  danger  by  a  sounding  bell  waa 
certainly  in  existence— if  not  practiesliy  applied — 
at  a  very  early  period.  We  know  it  was  practically 
applied  at  Poolbeg,  in  Ireland,  in  1811,  and  at  the 
BcU  Rock,  in  Scotland,  in  1812;  and  wealsoknow 
that,  up  to  the  year  1860,  bells  were  established, 
to  be  sounded  in  foggy  weather,  at  many  othn 
lighthouses  on  tho  coasts  of  Great  Britain  and 
Ireland,  and  of  France.  theUnited  Btates.  and  other 
countries,  many  of  which  continue  to  be  sounded 
at  the  present  day.      These  bells  vary  in  weig^ 


from  3owt.  to  4Sowt.,  and  are  generally  struck 
by  means  of  clockwork.  In  no  case  does  the  bell 
itself  move,  the  clapper,  or  clappers,  alone  being 
actuated  by  the  machinery.  It  is  wellknowntlut  . 
the  sound  of  a  bell  is  curiously  fluctuating.  In 
tho  open  country  or  at  sea,  in  the  neighbourhood 
of  church  bells,  the  sound  may  be  heaid  rising  and 
falling,  the  peal  swelling  out  as  if  dose  at  huid— 
now  fading  into  the  thinnest  sound,  as  if  retreating 
far,  far  away.  These  effects  are  familiar  to  mod 
people,  and  in  themselves  are  really  beautiful ;  but 
they  come  into  play  injuriously  when  the  sonnl 
is  wanted  to  bo  evenly  distributed  over  a  certain 
area.  The  truth  probably  is,  that  the  vibratioiil 
from  the  largest  bell  are  not  of  sufficient  is- 
tensity  to  yield  a  sound  capable  of  overcoming 
opposing  influences,  even  of  a  slight  uatnn. 
Tne  sound  produced  in  the  immediate  vicinity  ol 
the  bell  seems,  no  doubt,  exceedingly  powerful, 
the  greatest  energy  of  vibration  being  then 
exerted ;  but.  at  moderately  long  distance*,  thil 
apparent  energy  is  dissipated,  and  the  bell  oeaMS 
to  oe  of  use.  It  will  bo  easily  nnderstood  tilt 
little  dependence  can  be  placed  upon  beUs  aa  trust- 
worthy sound  signals  for  long  distancea.  ^w 
effective  sound  range  of  the  largest  bell  ia  at  all 
times  very  doubtful;  the  wind  may  carry  it  tn  a 
distance  even  of  10  or  12  miles,  but  against  tba 
wind  it  may  be  inaudible  at  less  than  a  quarter  ol 


In  one  form  the  bell  continues  to  be  serviceabfy 
mployed,  vu.,  when  fixed  on  the  top  trt  a  Urga 
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with  four  baogiDg  clapper*  around  the  out- 
i  the  bell,  which  sltecoKtely  itrike  the  bell 
!  Ymoj  ia  moved  from  aide  to  tide  by  the 
of  the  -wuves.  An  inoenant  tolling  u  thus 
ip ;  «Dd  at  Bight,  or  in  foggy  veather,  the 
la  movt  uaefnl  to  mark  the  turmng  points  at 
ntruicca  to  important  porta,  and  at  other 
where  the  navigation  ia  intricate,  or  to  mark 
sd  dmgers.  The  number  of  bell  hnoys  roond 
ritnh  coaat  ia  coniidenible. 
■ji. — The  next  kind  of  Bonn d- producer  wi 
to  notice  ia  the  gong.  To  most  of  aa,  pro- 
r,  the  gong  haa  an  inviting  sound,  that  is,  as 
for  ligtuilling  purposes  in  our  householda, 
isctrainriit  has  been  approprialed  for  use  on 
the  tight- vessel  a  round  the  coasts,  owing, 
My,  to  its  peculiar  distinctive  sound.  The 
nsed  in  the  Trinity  House  service  are  about 
«t  in  diameter,  of  Chinese  make,  and  cost 


.  £4  e«ch.  They  are  struck  with  a  stick 
ft  padded  head,  the  strokes  being  very 
.  Bxia  delivered  in  quick  succession,  so  as 
ing  up  the  gong  into  a  vigorous  stat«  of 
lion.  The  souud  is  undoubtedly  distinctive, 
erviceafale  at  very  short  distances  ;  but,  like 
nmd  of  a  bell,  is  soon  dissipated  Eifter  leaving 
nmediate  vicinity  of  theinstnuueut.  Passing 
la  may  approach  nearer  to  a  lightship  than 
ndy  coast  marked  by  a  lighthouse;  tbere- 
aaonnd  with  only  a  shoit  range  may  often- 
■  he  of  great  service.  In  mooy  lightahipa, 
!Tw,  the  gong  as  a  fog-signal  is  now  supor- 
1  by  mstmments  of  very  much  greater  power. 
luaad  Explosive  SignaU. — Guns  are  used  for 
u  purposes  in  connection  with  signalling. 
I  mmnte  gun  at  sea,"  indicates  that  some 
'.  ia  in  distress,  and  that  assiBtancG  is  required. 
la  one  of  the  authomed  diatreta  signals.  On 
i  H.H.  ships,  guns  bave  bet-n  employed  for 
Uing  in  foggy  weather,  in  accordance  with  an 
gcdcode;  and  for  salutes  and  other  announce- 
1,  they  are  used  at  military  depots  and  elae- 
i.  But  their  chief  service  has  been  as  warning 
Is  on  headlands  and  dangerous  points  on  a 
,  to  assist  the  mariner  in  foggy  weather.  The 
lity  for  distinctiveneas  in  the  use  of  sound 
Is,  and  the  londness  of  the  report  yielded  by 
iacharge  of  cannon,  led  to  the  adoption  of  this 
of  sooud  producer. 

?re  ia  no  doubt  that  these  gun  signals  have 
of  the  greateat  value.  Many  and  many  & 
the  warning  gun  has  been  heard  by  the 
davd  seaman  in  time  to  enable  Him  to  alter 
nne,  and  probably  save  hiaveesel.  Formerly 
IBiia  ware  fired  evary  fifteen  minutes,  but 
Hj  Uw  interval  has  been  altered  to  ten 
M.    It  would  be  diiBaiilt  foi  two  non  to 


clean,  load,  and  fire,  for  a  lengthened  period— say 
even  twelve  hours — with  less  intervals  than  ten 
minutes  between  each  discharge. 

The  piece  of  ordnance  ordinarily  employed  wal 
the  old  long  18-pounder,  with  a  3-lb.  chnrge  of 
powder ;  but  in  the  Trinity  House  experimeuta  at 
the  South  Foreland,  it  was  found  tnat  a  short 
gun,  the  24-lb  howitier,  gave  a  better  sound  than 
the  long  18-ponnder. 

Professor  Tyndall  thus  sums  up  his  opinion  of 
the  gun  as  a  fog  signal : — 

"  The  duration  of  the  sound  is  so  short,  that,  unless 
the  observer  is  prepared  beforehand,  the  Eound,  throng^ 
lack  of  attanttOD,  i&ther  than  through  its  own  power- 
lessness,  is  liable  to  be  onheard.  Its  liability  to  be 
(^oenohed  by  a  local  sound  is  so  great,  that  it  is  sume- 
tuues  oblittnted  by  a  pufl  of  wind  talaug  posaeasion  of 
the  ears  at  the  time  of  its  arrival.  Its  liability  to  be 
quenohed  by  on  oppoeiDg  wind,  so  oa  to  be  practically 
useless  at  a  very  short  distance  to  windward,  is  very 
remarkable." 

Professor  Tyndall  continues:—"  Still,  notwith- 
standing these  drawbacks,  I  think  the  gun  ia 
entitled  to  rank  as  a  first-class  signal." 

In  I8T4-7B,  some  experiments  were  made  at 
Woolwich  Arsenal,  with  the  view  of  reducing  the 
labour  of  firing,  so  as  to  enable  two  men  to  fire  at 
more  frequent  interval*,  and  also  to  produce,  if 
possible,  a  more  efiectjve  report  than  had  been 
obtained  by  discharges  from  guns  of  ordinary 
patten.  Colonel  Eardley  Maitland,  of  the  Boyat 
Onn  Factories,  Woolwich  Arsenal,  devised  a  form 
gun,  breech  load  ing,  with  six  chambers,  similar, 
some  respects,  to  a  revolver,  and  with  a  parabolio 
monthpiece  fitted  to  the  miuzle.  The  experimeuta 
gave  promise  that  this  fog  signal  gun  would  piovft 


Lccess,  and  ultimately  it  was  conveyed  to 
the  North  Stock,  near  Holyhead,  in  order 
that  it  might  have  a  practical  trial.  To  reach 
the  station,  it  was  necessary  to  cross  very  bod 
mountain  roada,  and  the  gun  received  a  severe 
jolting,  and  probably  jarring,  for  it  broke  down 
shortly  after  being  used.  No  further  attempt 
was  subsequently  made  to  repair  the  damaged  gun, 
nor  to  manufacture  another,  owing  to  the  attention 
of  the  Trinity  House  being  tnen  diverted  to 
gun-cotton  as  an  explosive  sound -producer.  It 
should  also  be  mentioned  that,  in  the  trials  at 
Woolwich,  one  experiment  was  devoted  to  testing 
the  comparative  advantages  of  the  various  kin£ 
of  service  powder  for  noise-making  purposes.  The 
powders  tested  were— (1),  P.  G.  (fine  grain);  (21, 
L.  a.  (largegroin);  (SVB.L.O.  (rifle lar^grainj; 
and  (4),  P.  (pebble},  la  point  of  effectiveness  in 
•ound-produoing,  u:e  resnlt  of  the  trial  placed  the 
powders  exactly  in  the  order  in  which  I  named 
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them;  the  fine  grain,  or  most  rapidly  burning 
X>owder,  giving  indisputably  the  loudest  sound ; 
while  the  report  of  the  slowly  burning  pebble 
powder  was  the  weakest  of  all.  The  80  and  100 
ton  guns,  fired  with  ohao'ges  of  300  and  400  lbs.  of 
pebble  powder,  do  not  make  anything  like  so  terrible 
a  noise  as  the  enormous  charge  would  lead  one  to 
expect.  The  sound  seems  to  lack  intensity ;  and, 
in  comparison  with  the  sharp  smack  of  the  detona* 
tion  of  gun-cotton,  or  of  a  much  smaller  charge  of 
more  rapidly  burning  powder,  appears  to  be  more 
of  a  prolonged  and  somewhat  soft  roar. 

While  upon  the  subject  of  guns,  I  must  not  omit 
to  refer  to  the  very  ingenioij^  invention  of  the  gas 
gun  by  Mr.  J.  B.  Wij^am,  of  Dublin,  the  advan- 
tages claimed  for  which  are  that,  where  a  supply  of 
gas  is  available,  the  apparatus  is  very  easily 
applied,  and  that  the  gun  can  be  loaded  and 
fired  at  a  considerable  distance  from  the  point  of 
explosion.  The  gun  consists  merely  of  a  tube 
about  18  inches  bore  and  12  feet  long,  placed  at  the 
point  where  the  signal  is  required  to  be  made,  and 
oonnected  with  a  gas  main  or  gas-holder,  by  iron 
piping.  The  gim  is  loaded  wiSi  an  explosive  mix- 
ture of  gas  and  atmospheric  air,  by  turning  on  a 
cook  simply,  and  is  fired  by  a  light  applied  by  percus- 
sion or  otherwise  to  the  shore  end  of  the  tube,  the 
explosion  taking  place  at  the  mouth  of  the  gun 
almost  immediately.  Mr.  Wigham  states  that  a 
gas  gun  may  be  fixed  at  the  water's  edge,  or  on  a 
rook  in  the  sea,  at  half  a  mile  from  the  loadhig  and 
fixing^  station.  The  idea,  which  is  certainly  one 
of  originality,  was  conceived  by  Mr.  TVigham 
when  he  was  engaged  in  connection  wiiii  the 
application  of  gas  to  the  lighthouse  at  Howth 
Bailey,  and  his  experiments  at  that  station  have 
met  with  a  very  encouraging  amount  of  success, 
but  the  system  is  not  yet  in  practical  operation  as 
a  fog  signal. 

In  1874,  the  Trinity  House  obtained  the  consent 
of  the  War  Department  to  some  experiments  being 
made  at  the  Boyal  ArsenaJ,  with  the  object  of 
ascertaining  the  value  of  the  sound  produced  by  the 
explosionof  varying  quantitieB  of  gun-cotton.  The 
explosion  of  gun-cotton  takes  place  so  instantane- 
ouily,  that  an  exceedingly  sudden  and  sharp  blow  is 
given  to  the  surroimding  air,  whereby  a  sound  wave 
of  great  initial  intensity  is  generated.  A  number  of 
comparative  trials  were  made  at  Woolwich  and  else- 
where, in  which  the  superiority  of  gun-cotton  over 
^T^uipowder  was  incontestably  demonstrated.  It 
was  found  that  charges  of  gun-cotton,  however 
^red,  yielded  reports  louder  at  all  ranges  than 
equal  charges  of  gunpowder ;  and  further  experi- 
ments proved  that  the  detonation  of  half  a-pound 
•of  gun-cotton  gave  a  result  at  least  equal  to  that 
produced  by  the  firing  of  a  3-lb.  charge  of  gun- 
powder. During  these  experiments,  the  various 
-charges  of  gun-cotton  had  been  merely  suspended 
from  a  horizontal  bar,  or  in  the  focus  of  a  large 
parabolic  reflector,  and  fired  by  means  of  elec- 
iaicity.  To  explode  gun-cotton,  it  is  necessary  to 
employ  a  detonator,  consisting  of  a  small  cylindrical 
ooppOTcase,  retembling  an  elongatedpercussioli  cap, 
containing  a  certain  quantity  of  fulminate  of  mer- 
cory.  This  detonator  is  inserted  in  the  heart  of 
he  portion  of  gun-cotton  to  be  exploded,  and  an 
attachment  is  then  made  with  one  wire,,  oonnected 
with  a  small  electric  maddne,  and  with  another 
ftttaohed  to  a  oondnoting-plate  embedded  in  the 


earth.  On  turning  the  handle  of  the  macl 
current  is  induced  sufficiently  strong  to  gen( 
spark  at  the  connection  of  the  wires  with  tl 
tonator,  which,  coming  in  contact  with  th 
minate  of  mercury,  immediately  explodes  i 
instantaneously  the  explosion  in  communica 
the  gun-cotton.  If  gun-cotton  in  a  wet  si 
used,  it  is  necessary  to  have  a  small  plug  or  ] 
of  gun-cotton,  into  which  the  detonator  is  ins 
Four  processes  then  take  place,  viz. : — 1.  G< 
tion  of  electric  spark.  2.  Ignition  of  deto 
3.  Communication  of  explosion  to  dry  prime 
Commimication  of  explosion  of  dry  primer 
wet  portion.  The  entire  operation  ia,  hoi 
perceptible  to  the  human  sense  as  one  exp 
only.  It  will  be  readily  understood  that  t 
charge  fi^un-cotton  in  this  way  entailed  some 
expenditure  of  time  and  trouble,  and  might 
inconvenient,  if  required  to  bo  repeated  eve 
minutes  for  many  hours  during  fog. 

But  it  being  clearly  demonstrated  that  tl 
plosion  of  gun-cotton  gave  a  very  effective  s 
a  project  emanated  from  the  Deputy-Mas' 
the  Trinity  House  (Admiral  Sir  Eiohard  Coll 
K.C.B.),  for  making  a  rocket  serviceable  for  < 
ing  a  charge  of  gun-cotton  up  to  a  certain  h 
and  then  causing  it  to  explode.    This  projec 
with  the  aid  of  Mr.  Bro(&,  the  well-known 
technist,  and,  subsequently,  1^.  Madde,  an 
officers  of  the  Woolwich  Arsenal,  after  nun 
experiments,  made  a  practical  success ;   and 
at  five    stations  on  our  coasts,   we  have 
rockets,  either  substituted  for  guns  previously 
or  established  de  novo  for  signalling  in 
weather. 

The  following  description  of  the  rocket  noi 


SIGTION 
w 
ROC  KIT 

rirsi 


i 


is  given  in  the  instructions  issued  to  the  fog  e 
attendants  at  Flamborough-head,  where  e 
rockets  have  been  in  use  since  January,  1878. 
explosive  used  is  a  dight  modification,  of 
oottoB,  called  tonite,  which  is  said  to  be  ch 
than  ordinary  gun-cotton,  and  as  effidotmfox 
duoinga  lona  report 
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Tit  Sackrl, — Tliifl  u  a  oaae  eharg^  with  the 
f  Tockst  cumpontion,  and  is  intended  merel7  to 
P  the  explosire  charge  to  the  lequited  height, 
at  to  ignite  the  detonator  which  is  to  explode 

2)<  Dtttnter. — Thia  ia  an  enlarged  percuaaion- 
Ued  with  fulminate.  Ita  dutj'  ia  tu  onuee  an 
oa  to  take  place  in  the  heart  of  the  lonile 
■-,  whereby  that  charge  ia  ciploded.  The  de- 
r   ia   ignited    by  the    bumiog    of   the    rocket 

Hh  Tamile  Cartridj/e.—Thia  IB  the  eiplouTe 
{■mliioea  the  report,  and  which,  with  the  do- 
r  plaoed  inside  it,  is  to  be  fitted  in  the  head  of 
'ket,  when  immediately  required  for  uae." 

fitting  together  of  the  three  parts  can  be 
plkhtd  in  less  than  a  minute  ;  the  rocket  is 
lighted  by  applying  on  oidinary  fuseo  to  a, 
of  Bickford  fuao,  oonimunicatiDg  with  the 
,  Gompoaitiun.  The  whole  operation  occupieB 
tan  two  minutea.     The  cott  of  the  rocket  ie 

la.  dd  ,  whereas  each  discharge  of  the  gun 
ia. ;  and  in  foggy  weather  a  rocket  ia  sent  up 
ten  minutes.  The  adrantages  gained  by  the  i 
nctiou  of  the  sound  rochet  are  indiaputuble, 
•  particular  more  cspedally. 
requently  happens  that  the  sound  of  a  signal 
led  to  be  spread  over  an  arc  of,  say,  ItJO 
ea  to  seaward,  is  obttmcted,  or  deflected,  by 
ening  obatocles.  so  aa  to  cause  certain  ports 
a  arc  to  be  iuimerscd  in  sound  shadow,  into 
1  the  sound  penetrates  with  very  feeble  effect, 
ttiin  not  at  ail.  This  difBculty  the  rocket  has 
ranted  tooat  snccessfully . 

I  explosive  charge  is  carried  up  to  the  height 
out  bOO  feet,  and  is  there  caused  to  explode 
e  air.  From  the  height  at  which  the  explo- 
takes  place,  the  direct  sound  is  sent  down- 
I  into  places  which  would  be  completely 
ai  from  the  level  at  which  a  gun  could  be 
,  and  which  would  seldom  be  reached  by  the 
id  of  its  diacbarge.  At  Flamborough  Head, 
pm  vaa  placed  on  the  extreme  edge  of  the 
t,  the  clifiit  being  about  100  feet  high.  But  in 
IlDgton  Bay,  at  a  very  short  distance  to  the 
■-westward,  the  gun  was  iiiTifible  at  the  sea 

on  account  of  intervening  faces  and  edges  of 
liA.  A  practictd  trial  of  the  rocket  veritu  the 
A  this  station  clearly  showed  the  value  of  the 
!r.  One  man  walked  along  the  edge  ot  the 
keeping  the  gun  in  sight,  and  several  observers 
below  on  the  rocks  at  the  foot  ot  the  cliff,  it 

low  water  at  the  time.  It  had  been  arranged 
npon  iiitiuiation  from  the  observers  below, 
lan  above  should  signal  to  the  people  at  the 
itatioa  to  fire,  first  a  rocket,  then  a  ^nn.  At  a 
er  of  a  mile  from  the  point,  with  a  light  wind 
atthe  sound,  the  first  experiment  was  made. 
ocket  gave  a  loud  and  sharp  report,  the  gun 
heavy  thud.  At  halt  a  mile  the  rocket  we 
laud,  the  gnn  very  faint.  At  1^  mile  the 
t  was  lond  p-TiH  distinct,  the  gnn  heard  only 
vo  obuenen,  and  then  only  with  the  most 
■ad  attontum.  The  fact  of  the  explosion  ol 
M&ei  baving  -been  TiHble  and  aodiblc  on  each 
Mt,abo«swatit  waaolear  of  theobstt  notions 
1  tba  aunnd  of  the  gun,  and  hid  its 
It  iboalduM  be  menUoned' 


that  the  charge  of  the  gun  is  3  lbs.  of  powdor, 
and  that  the  explosive  charge  of  the  rocset  oon- 
siated  of  4  oz.  of  cotton  powder. 

The  sound  rocket  i«  now  in  use  at  Flamborough 
Head,  at  Lundy  Island,  the  Smalls  Bock,  in  St. 
Qeorge's  Channel,  at  Heligoland,  and  at  the 
Tuskar  Bock,  on  the  south-east  coast  of  Ireland. 
The  system  offers  the  means  of  placing  aa  effective 
fog-signal  at  arock  lighthouse  station,  where  limited 
space  aiid  accummodatioQ  would  prevent  the  estab- 
lishment of  a  gun,  or  signal  requiring  furnace  and 
machinery. 

The  development  o  f  ex  plosive  coast  fog-signals  haa 
not  gone  beyond  this  poiut.  Qun-cotton  and  cotton 
powder  (or  tonite)  may  be  handled  and  stored  with 
quite  as  much  saf i^  as  gunpowder ;  in  fact,  they 
are  really  less  dangerous ;  but  it  has  not  yet  been 
shown  that  other  explosive  compounds,  such  aa 
dynamite,  hthofracteur,  blasting  gelatine,  or  an^ 
othtr  nitroglycerine  mixture,  cau  be  made  practi- 
cally serviceable.  Bome  freeze  at  a  temperatur« 
a  little  above  40''  Pahr.,  and  others  do  not  lend 
themselves  to  manipulation,  and  to  safe  storing  tor 
I  lengthened  periods.  There  is,  however,  every 
probability  that  further  advances  will  be  made. 

Oneother  form  in  which  explosive  signals  are  now 
usedmay  here  be  mentioned.  I  have  alluded  to  the 
gnu  fired  at  intervals  of  about  a  minute  being  the 
authorised  signal  of  distress  for  ships  at  sea,  Mr. 
Gardiner,  ot  the  Cotton  Powder  Company,  has  sent 
me  particulars  ot  a  kind  ot  signal  which  may  befired 
more  easily,  expeditiously,  and  effectively  than  the 
gun,  thereby  obviating  loading  every  minute,  an 
important  consideration  with  a  vessel  in  dis- 
tress. This  consists  iu  a  small  charge  of  tonite 
made  up  into  a  sort  of  cartridge,  When  required 
to  he  used,  one  ot  these  cartridges  is  dropped  into 
a  socket,  and  by  pulling  a  lanyard  attabhed  to  a 
friction  tube,  a  small  quantity  of  powder  at  the 
base  of  the  sigaal  is  ignited,  which  blows  the 
charge  up  into  the  air  about  600  feet,  where  it 
explodes.  At  the  moment  of  explosion  some 
brilliant  stars  are  also  shot  out,  and  thus  the 
signal  represents  either  a  gun  or  a  rocket,  both 
distress  signals,  I  am  informed  that  many  vessela 
have  been  supplied  with  these  rocket  signals,  that 
their  effectiveness  is  undoubted,  and  that  the 
Board  of  Trade  have  sanctioned  their  use  in 
lieu  of  either  guns  or  rockets. 

One  further  application  of  explosives  requirea 
attention,  one  probably  more  familiar  than  acreo- 
able  to  most  of  us.  I  allude  to  the  use  of  ex- 
ploding signals  on  railway  hues,  to  convey  signals 
to  engino -drivers  and  guards  in  foggy  weather, 
and  to  do  duty  for  the  semaphores  and  oolour«d 
'  light  signals  when  they  arc  obscured.  The  system 
■  appear*  to  be.  that  a  signalman,  furnished  with 
'  a  supply  of  detonators,  places  himaell  near  to 
the  Bignal-box  or  semaphore  in  connection  with 
I  which  he  works,  and  uses  the  detonator!  to  stop  % 
.  train,  if  tie  line  is  blocked  by  the  fixed  signaL 
i  The  detonator  consists  of  a  small  quantity  of  ooane 
gunpowder,  tightly  bound  up  with  three  peroa»- 
sion  caps  ;  it  is  fixed  on  the  rail  with  lead  olampa. 
and  is  exploded  by  the  wheel  of  the  engine  gomg 
over  it.  The  system  is  said  to  be  fairly  effective ; 
but  it  is  probable  that  the  British  public  generaLW- 
would  not  endorse  that  opinion,  for  most  people 
are  fully  »ware  of  the  annoying  delays  involnd 
by   the   system,    and    oertainly    do  not    reliik 
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tiie  sudden  explosions  to  which  they  are  treated, 
while  chafing  under  enforced  detention  in  the  train. 
There  seems  to  be  plenty  of  room  for  improvement ; 
the  system  is  cumbrous,  and  admittedly  expensive ; 
and  we  may  well  hope  that  a  more  effective  and 
less  objectionable  method  of  signalling  in  fog  may 
be  devised  for  our  railways. 

WhUiles, — ^The  next  instrument  which  daims 
our  notice  is  the  whistle.  We  will  first  re- 
srard  it  in  connection  with  coast  fog-signals. 
For  this  purpose,  whistles,  whether  operated  by 
steam  or  compressed  air,  do  not  appear  to  have 
found  so  much  lavourinthiscountryas  m  the  United 
States  and  Canada ;  indeed,  with  the  exception  of 
one  station  in  the  Clyde,  where  two  small  whistles, 
sounding  different  notes,  are  in  ox>eration,  there 
are  no  fog-signal  whistles  on  our  coasts.  In  the 
TTnited  States  they  have  been  employed  at  various 
points  since  the  year  1851.  The  first  was  set  up 
by  Mr.  C.  L.  Baboll  at  Beaver  Tail  Point.  In 
Canada,  also,  whistles  have  been  in  use  for  some 
time,  the  type  adopted  being  that  invented  by 


r 


Mr.  Bobert  FonUs,  of  St.  John's,  N.B.,  and  known 
as  the  Vernon -Smith  whistle ;  and  in  this  country, 
Mr.  W.  H.  Bailey,  of  Salford,  Manchester,  has 
given  much  attention  to  the  manufacture  of 
whistles  suitable  for  sound  signalling.  Steam 
whistles  are  simple  enough  in  their  arrangements, 
re<^uiring  only  a  boiler  for  generating  steam,  and 
8  smiple  mechanical  arrangement  for  opening  a 
valve  for  the  periodic  passage  of  the  steam  to 
sound  the  whistle. 

For  air  whistles,  it  is  necessanr  to  have  some 
motive  power  to  compress  air,  and  also  some  me- 
ohanical  arrangement  to  regulate  the  admission  of 
tiie  compressed  air  to  sound  the  whistle. 

In  the  Trinity  House  experiments  of  1873-4,  it 
was  shown  that  the  soimd  of  the  most  powerful 
whistles,  whether  blown  with  steam  or  air,  was 
generally  inferior  to  the  sound  yielded  by  other 
instruments,  and,  consequently,  no  steps  have 
been  taken  to  extend  their  use  in  this  country. 
Tarious  reports  have  been  circulated  as  to  the 
great  distance  at  which  whistles  have  been  heard 
on  the  American  and  Canadian  coasts,  but  no 
such  restdts  as  those  claimed  were  obtained  in  the 
▼ery  careful  trials,  made  with  both  American  and 
Canadian  whistles,  at  the  South  Foreland,  in  1873. 
^  The  sounding  of  a  whistle  is  caused  by  the  vibra- 
tion of  the  column  of  air  contained  within  the  bell 
or  dome,  the  vibration  being  set  up  by  the  impact 
of  a  current  of  steam,  or  air,  at  a  high  pressure. 
It  is  probable  that  the  metal  of  the  bell  is  like- 
wise set  in  vibration,  and  gives  to  the  sound  its 
Umhre,  or  quality.  It  is  to  be  noted  that  the  energy 
80  excited  expends  its  chief  force  in  the  immediate 


vicinity  of  its  source,  and  may  be,  therefore,  re* 
garded  as  to  some  extent  wasted .  The  sound  of  tibe 
whistle,  moreover,  is  diffused  equally  on  all  sides. 
These  characteristics,  to  someextent,  explain  theim^, 
potency  of  the  soimd  to  penetrate  to  great  distanoes*. 
Biiference  in  pitch  is  obtained  by  altering  the  dii* 
tance  between  the  steam  orifice  and  rim  of  tha 
dome ;  when  brought  close  to  each  other — say 
within  half  an-inch — the  soimd  produced  is  voy 
shrill,  but  it  becomes  deeper  as  the  spaoe  betweea 
the  rim  and  the  steam  or  air  orifice  is  increased. 

The  most  recent  adaptation  of  the  whistle  at  a 
fog-signal  is  shown  in  an  automatic  signal  haofp 


devised  by  Mr.  J.  M.  Courtenay,  of  New  York,  hf 
which  a  powerful  whistle,  fixed  at  the  top  of  ft 
buoy,  is  sounded  automatically  by  the  action  eC 
the  sea.  The  apparatus  consists  of  a  buoy,  It 
feet  in  diameter,  with  a  tube  33  inches  in  diameter> 
and  32  feet  in  length,  passing  vertically  throng 
the  centre,  and  descending  below  the  bottom  of 
the  buoy  to  a  depth  of  about  20  feet,  the  object  of 
this  length  of  tube  being  to  reach  a  depth  when 
the  water  is  not  subject  to  wave  agitation.  Hit 
bottom  of  the  tube  is  open,  and  freely  admil* 
a  column  of  water,  which  is  maintained  at  ft 
constant  level,  and  is  not  affected  by  the  exteml 
superficial  wave  motion.  The  buoy,  however,  to> 
which  the  tube  is  fixed,  moves  with  the  soxliOft 
imdulations  of  the  water,  and,  of  course,  oanifli 
the  tube  up  and  down  with  it,  thus  estabUdh,*^ 
ing  a  piston  and  cylinder  movement,  the  cohmft 
of  water  in  the  tube  forming  a  piston,  and  tilt 
tube  itself  being  a  moving  cylinder,  the  weight  of 
the  buoy  and  the  tube  exercising  a  consideraUft 
pressure.  By  means  of  the  motive  power  so  estab* 
lishcd,  air,  which  is  admitted  by  stop-vatves  into 
that  part  of  the  tube  which  is  above  the  level  ef  tbft 
water,  is  compressed  and  forced  through  a  pipft 
2^  inches  in  diameter,  communicating  with  and 
sounding  the  whistle  at  the  top. 

One  of  these  buovs  has  been  practically  tried  off 
the  Goodwin  Sands  for  some  months,  and  has 
proved  a  success ;  two  more  are  about  to  be  plaeeA 
at  other  points.  On  the  coasts  of  the  Vmb&t 
States,  France,  and  C^ermauy,  they  have  also  beat 
in  successful  operation  for  several  months. 

Whistles  are  supposed  to  be  the  best  medium  for 
making  signals  by  sound  on  board  steam-shqit. 
The  regulations  which  I  have  previously  qoDto^ 
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he  whistle  for  steamers ;  but  it  is  neces- 
t  precaution  should  be  taken  to  ensuire 
jues  giving  effective  sounds.  Many 
Btened  to  appear  to  me  to  be  dismal 
more  especially  when  first  sounded,  for 
y  the  condensed  steam  causes  so  much 
the  pipe,  that  when  a  sound  signal  is  re- 
be  made  in  a  hurry,  only  a  rush  of  water 
rough,  without  any  effective  sound. 
ud  the  Duke  of  Leinster  steam-ship,  run- 
wwn  Glasgow  and  Dublin,  a  novel  form 
Is  consisting  of  an  organ  pipe  fitted  on  to 
im-pipe,  is  said  to  give  very  superior 
It  is  said  that  it  does  not  get  cnoked 
lary  whistles ;  and  that  the  sound  emitted 
and  resonant,  without  the  shrill  dis- 
tone  of  many  whistles.  This  instrument 
ed  by  Messrs.  Hannan  and  Buchanan,  of 

• 

regard  to  the  use  of  whistles  on  locomo- 
mes,  I  have  endeavoured  to  ascertain  from 
entlemen  connected  with  railway  engineer- 
whom  I  beg  to  offer  my  best  thanks  for 
jrtesy  in  replying  to  my  inquiries),  whether 
1  of  signal  is  the  best  for  the  purposes  re- 
and  from  the  replies  I  gather  that  the 
s,  "  Well,  it  might  be  better,  but  it  just 
"  It  does  not  appear  that  much  is  known  by 
engineers  about  the  construction  or  shape  of 

and  they  seem  to  share  the  popular  notion 
shriller  &e  sound  the  more  effective  it  is. 
I  may  here  venture,  in  the  general  interests 
*avelling  public,  to  utter  a  protest  against 
[isiderate  and  often  unnecessary  manner  in 
histles  are  soimded  in  the  great  railway 
of  this  country,  and  London  in  particular, 
it  probable  that  this  meeting  ^nll  sympa- 
th  me  when  I  gay  that,  in  these  days  of 
susceptibility,  and  when  so  many  thousands 
le  travel  daily  by  rail,  something  ought  to 
I  by  the  railway  authorities  to  abate  the 
3  of  nnnecessaiT  whistling,  and  certainly  to 
nthe  sudden,  shrill,  ear-piercing  screeches, 
aske  a  strons^  roan's  nervous  system  tingle 
Bid  which  ecmo  from  roof,  wall,  and  ground 
berating  shrieks.  There  is  enough  hubbub 
ket  at  all  stations,  caused  by  the  bustle  of 
n,  the  arrival  and  departure  of  trains,  the 
1^  said  banging  of  doors  by  porters ;  and 
all  this  maybe  called  exhilarating,  yet  the 
i  of  whistle  screeches  is  too  much  to  im- 
m  an  enduring  public.  Drivers  and  stokers, 
or  deadened  perceptions,  are  probably  not 
i  the  real  nam  they  often  inflict  on  many 

by  their  tnoughtless  use  of  the  whistle. 
l-^signals  are  so  necessary,  let  them  be  low, 
nds,  or  a  full-toned  bell.  Such  as  arc  used 
imotives  in  the  United  States  would  be  a 
lief. 

GToms. — ^Tbe  next  class  of  instruments  to 
reference  should  be  made  is  the  horn,  or 
ty  in  which  air  or  steam  pressure  is  em- 
tio set  in  vibration  a  metallic  reed,  or  tongue, 
ibntaon  is  communicated  to  air  inside  the 
t»  and  also  to  the  molecules  of  the  metal  of 
faa  trumpet,  or  horn,  is  formed. 
\  Ij.  DabdU,  of  the  United  States,  to  whom 
M  hai  been  previously  made,  introduced, 
» an  hittmrnflnt  of  this  kind  to  the  notice  of 
ied  8Mei*  lighthaose  Board,  and  a  trial 


was  made  at  Beaver  Tail  Point,  Rhode  Island. 
This  instrument  was  soimded  with  air  condensed 
by  two  air  pumps,  worked  by  a  horse,  the  com- 
pressed air  being  stored  in  a  receiver,  and  tho 
trumpet  sounded  at  a  pressure  of  about  40  lbs.  to 
the  square  inch.  Ultimately,  Mr.  Daboll  employed 
Ericcsen's  caloric  engine  as  the  motive  power  for 
condensing  the  air,  and  an  automatic  arrangement 
for  regulating  the  blasts,  and  in  1862,  he  introduced 
his  improved  signal  to  the  notice  of  the  Trinity 
House  Corporation,  who  gave  it  a  practical  trial  at 
Dungeness.  The  results  being  very  satisfactory, 
the  Corporation  placed  other  instruments  of  the 
same  kind  at  several  places  round  the  coast,  and 
one  was  fitted  up  on  board  the  Newarp  light-ship. 
The  experiments  at  South  Foreland  showed  such 
instruments  to  be,  under  some  conditions,  very 
efficient,  but  they  suffered  from  several  disadvan- 
tages, which  have  led  probably  to  their  disuse  of 
late  years.  I  have  alluded  to  the  fact  of  some  of 
the  initial  power  being  wasted  in  the  case  of 
whistles,  by  the  metfu  of  the  dome,  or  bell, 
being  set  in  vibration ;  this  occurs  to  a  greater 
extent  with  the  huge  brass  trumpets  which  have 
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generally  been  associated  with  reeds.  In  a  paper 
read  before  the  Royal  United  Service  Institution, 
in  May,  1875,  Admiral  Sir  Richard  Collinson,  in 
speaking  of  these  horns,  says  that  **  there  are 
oDJections  to  tiie  trumpet  being  made  of  brass,  and 
also  to  the  necessity  which  exists  for  tuning  the 
reed  in  unison  with  the  fundamental  note  of  the 
trumpet."  Sir  Richard  goes  on  to  remark,  **  the 
use  of  a  trumpet  consists  chiefly  in  concentrating 
the  sound  into  a  besm,  and  thus  causing  it  to  be 
projected  through  the  air  with  greater  force  in  any- 
required  direction.  The  brass  trumpet,  no  doubt, 
does  this  to  a  certain  extent ;  but  as  the  molecules 
of  the  metal  are  also  set  in  vibration,  sound  waves 
appear  to  be  generated  from  all  parts  of  the 
external  surface  of  the  trumpet,  so  that, 
although  a  very  loud  sound  may  be  produced 
in  the  immediate  neighbourhood  of  the  instru- 
ment, it  is  open  to  doubt  whether  that  sound 
is  transmitted  with  force  to  any  great  distwice^ 
its  strength  being,'  so  to  speak,  dissipated  in 
the  space  dose  to  its  source."  The  local  noise 
occasioned  by  tiie  vibration  of  the  trumpet 
would  be  intolerable  for  any  length  of  time. 
At  the  present  time  there  are  very  few  reed 
instruments  with  brass  trumpets  in  operation, 
many  of  those  originally  established  having  been 
superseded  by  the  siren,  an  instrument  of  whidi 
I  shall  speak  presently.  In  connection  with  the 
development  of  reed  horns  very  much  is  due  to 
Professor  F.  H,  Holmes,  whose  energy  in  oonneo- 


u 


JOtfENAL  OP  THE  SOOIEnr  OF  AETS, 


17, 


tion  with  the  eleotria  light  is  veil  known.  TTniler 
his  immediate  superintendence  and  advice  two  reed 
faonu,  sounded  (Urectly  by  steam,  were  fitted  on 
board  two  light- vessels  sent  out  to  China,  and  have 
worked  very  Eatisfactorily. 

£eod  home  are  also  used  on  board  ship,  chiefly 
sailing  veaselB,  in  compliance  with  the  compulsory 
fog-signals,  and  the  optional  sound  signals,  iu  con- 
nection with  the  "  rule  of  the  road  "  at  aea.  The 
horns  now  exhibited  are  lent  for  this  evening  byUr. 
Nathaniel  J.  Holmes,  of  Holmes'  Marine  Life  Pro- 
tection Association  (Limit«d).  They  are  said  to  be 
Terye£fectiTe,  but  in  «  seaway,  with  the  vessel  roll- 
ing heavily,  the  seaman  has  some  difficulty  iu 
trorldng  the  instruments.  It  is  air  pressure  which 
aets  this  reed  in  vibration,  and  produces  the  sound. 
In  some  trials  recently  made  by  the  Qorman 
Admiralty,  thesehoms  held  a  commanding  position. 

iteccntly,  there  has  been  brought  into  this 
<x>nntry,  from  the  United  States,  an  apparatus 
known  as  Barker's  marine  safety  signal,  intended 
for  use  on  board  ship,  to  make  sound- signals.  The 
apparatus  has  many  merits,  one  of  which  b  its 
smiplidtyin  working;  a  second  is  that  every  signal 
iSHOandedautomatically whenonceset;  andattiird 
is  that,  with  the  horn  attached,  it  gives  a  very  good 
eound.  Compressed  airis  employed  at  a  pressure  of 
6  lb.  to  the  square  inch,  and  the  sounding  principle 
is  a  reed  for  the  horn ;  but  the  inventor  says,  it  can 
be  equaUj'  well  connected  with  the  steamer's  own 
whistle.  The  main  object  of  the  inventor  appears 
to  be  to  bring  into  use  a  short  code  of  compass 
signals,  by  means  of  which  vessels  can  indicate  to  one 
another  uieir  respective  courses,  the  signal  system 
condsting  of  eight  combinations  of  long  and  short 
Bounds.  But  it  may  be  observed  that  the  adoption 
of  his  code  would  make  it  uecessary  for  the  law  to 
be  altered,  there  being  no  permission  or  obligation 
to  employ  such  signals  in  the  rules  now  in  foiee. 
And,  again,  the  principte  of  long  and  short  sounds 
which  has  been  adopted,  dote  not  oommend  itself 
for  service  at  a  moment  when  there  is  no  time  to 
lose  in  deciphering  the  meaning  of  a  sound  signal 
irom  an  approaching  vessel.  Captain  Barkrer, 
however,  has  evidently  had  these  considerations  in 
his  mind,  for,  in  his  descriptive  pamphlet,  he 
remarks  that,  though  numbers  of  practical  seamen 
oonaider  the  suggested  code  to  be  the  simplest  and 
best  as  ydt  brought  forward,  its  adoption  is  by  no 
meoiu  a  tine  qud  non,  sinoe  the  machine  can,  with 
equal  facility,  blow  any  code  which  may  be  decided 
on.  Captain  Barker  would  probably  do  well  to 
adapt  hja  machine  to  sound  only  those  signals  pro- 
vided for  in  the  regulations. 

Sirena. — We  now  come  to  the  instrument  which 
has  been  authoritatively  described  as  "beyond 
question  the  most  powerful  fog-signal  which  has 
hitherto  been  tried  m  England.^'  In  1872,  a  Com- 
mittee from  the  Trinity  House,  who  went  to  the 
tJoited  States,  witnessed  (he  performance  of  an 
apparatoB  known  as  the  siren,  and  patented  by 
Messrs.  Brown,  of  Progress  Works.  New  York,  and 
in  the  experiments  at  the  South  Foreland  one  of 
these  instrumenta  was  sent  over  to  be  tried. 

The  instrument  sent  from  America  could  be 
sounded  either  with  steam  or  compressed  air, 
made  to  paaa  through  a  fixed  flat  disc,  fitted 
into  the  mroat  of  a  long  trumpet,  connected 
with  the  steam  or  air  pipe.  This  disc  has 
twd.Te  radial  slits,  and  behind  it  is  a  lotatiiig 


disc,  with  twelve  similar  slits,  thi 
being  effected  by  separate  mechanism, 
then,  the  pressure  of  steam  or  air  to  be  o: 
disc  fixed,  and  the  other  rotating ;  it  will 
stood  that  the  slits  in  each  frequently 
in  fact  the  twelve  slits  in  one  revolntii 


twelve  times,  and  at  each  coincidence 
steam  or  air.  at  great  pressure,  escape 
into  the  trumpet.  It  is  the  rwid  sui 
these  pnSs  which  form  the  sound  of  the 
disc  is  rotated  so  as  to  make  2,400  rot 
minute  ;  and  as  there  are  twelve  coinci< 
revolution,  it  follows  that  the  numbe 
passing  through  in  a  minute  would  be  '. 
=  28,800. 

It  can  readily  be  understood  that  a 
surpassing  power  is  thus  generated,  e 
vibrations  produced  aro  not  taken  up  1 
iron  trumpet,  the  soimd  issues  from  tb< 
a  condensed  beam  of  great  intensity. 

It  is  not  of  importance  to  record  t 
distances  at  whioli  the  siren  has  been 
BOUDd-range  under  different  atmosphf 
ditions  bemg  so  exceedingly  variabi 
regard  to  its  superiority  over  othi 
ments,  we  may  say  that,  under  mct< 
conditions  unfavourable  to  the  transi 
sound,  the  voice  of  the  siren  had  a  gre 
than  that  of  any  other  sound-producer ; 
when  local  noises— such  as  those  of  w 
ears,  rattling  of  rigging,  breaking  wi 
surf,  paddle-wheels,  and  the  working  of 
have  to  be  contended  with,  "its  densit 
pitch,  and  penetration,  render  it  domi 
such  noises  after  all  other  signal  so' 
succumbed."  It  is  obvious  that  this 
overcome  obstructions  is  the  true  te 
value  of  a  sound  signal,  and  it  is 
prising  that  the  experience  of  the 
the  IJouth  i^oreland  ^ould  have  led  i 
tensive  adoptiou  of  this  form  of  fog  sig 
coast  of  Great  Britain.  Since  1^74,  n< 
22  sirens  have  been  placed  at  the  most  ss 
house  stations  on  our  coast,  and  16  on  hi 
ships,  moored  iu  positions  where  a  guidir 
of  the  greatest  service  to  the  passing  r 
It  should  be  added  that,  in  the  experimc 
alone  was  used  for  sounding  the  s 
the  instruments  now  in  operation  on 
are  sounded  with  compressed  air,  the  mo 
being  calorio  engines  of  greatly  impro^ 
and  constructian,  examples  of  which  an 
sive  use  at  the  Lizard,  both  for  the  elec 
and  the  fog  signal.  Steam  is  not  ai 
many  lighfSouse  stations,  owing  to  a 
&eah  water;  and  the  calorio  engine,  v 


JOUBNAL  OF  THE  SO(JIETT  OF  ABIS,  Dbqembxb  r,  1880. 


7S 


be  siren  disc,  is  regarded  as  safer  and 
lomical  in  working  than  a  high-pressure 
ler,  and  is  independent  of  water  supply. 
ca,  Canada,  and  some  other  countries, 
I  been  employed  with  considerable  success. 
wik  Bailey,  a  gas-engine  is  employed  as 
for  compressing  air  for  the  siren  now  in 
tbere.  This  airangement  is  due  to  Mr. 
m,  of  DabUn,  and  is  said  to  work  very 

Stevenson,  of  Edinburgh,  have  proposed 
Perkins  engine  should  be  employed  as 
r  for  siren  signals,  but  I  am  not  aware 
loggestion  has  yet  been  carried  out. 
yption  of  the  Siren  as  tbe  most  efficient 
;nal  for  use  in  foggy  weather,  may  be 
as  an  important  epoch  in  the  history  of 
opment  of  tbe  use  of  such  signals.  Im- 
its  have  been  made  by  Mr.  James  N. 
,  engineer  to  the  Trinity  House;  and  Mr. 
perintendent  of  the  Trmity  House  work- 
B  invented  an  improved  arrangement  by 
itead  of  flat  discs  being  U8e<),  the  siren  con- 
ro  concentric  cylinders,  with  slits  in  both, 
3  tbe  other,  the  outer  one  being  fixed,  and 
one  revolving,  with  the  smallest  possible 
t  between  them.  The  advantages  of  this 
lent  are,  that  the  suddenness  of  letting 
king  off  the  pressure  is  much  increased, 
the  successive  blows  upon  the  air  are 
.  much  sharper,  and  the  sound  intensity 
^.  It  is  also  considered  an  improve- 
lechanically,  by  somewhat  lessening  the 
;  Professor  F.  H.  Holmes  has  sue- 
in  rendering  the  rotation  of  this  siren 
r  automatic,  with  perfect  control  of  the 
^d  consequent  pitch,  and  an  apparatus  of 
J^  has  not  long  since  been  fitted  on  board 
ht-sbipatthe  Seven-stones. 
'^^  probable  that  before  long  the  siren  will 
'^t  into  more  general  use  for  maritime 
9-  Already  it  has  been  introduced  into  the 
i?*jr»  for  which  service  Professor  Holmes 
i[^^^  three  small-sized  instruments, 
^^utter,  Lemonnier,  and  Co.,  of  Paris, 
^  J>roduced  a  steam  siren,  which  they 
^  ^  ased  not  oidy  as  a  fog  signal  at 
^J^tions,  but  also  for  ships,  and,  in  a 
^Ji,  for  locomotives,  in  the  place  of  the 
^^t*.  Wigham,  of  Dublin,  has  also  de- 
j?^t^  of  siren  for  steamships,  driven  by  a 
?jj^e,  actuated  by  the  current  of  steam  or 
L^  the  instrument  is  sounded,  the  rate  of 
^^'^g  controlled  and  rendered  uniform  by 
^2^emor. 

j^aatter,  Lemonnier,  and  Co.  have  more 
r^^roduced  a  double  siren,  in  which  two 
r^ing  diflferent  numbers  of  orifices  in  their 
^Qyunders,  produce  simultaneously  two 
t*^  trumpet,  and  by  this  means  the  power 
'^^^troment  is  more  than  doubled,  and  a 
^^ttic  featore  is  given  to  the  sound. 
^  t^mains  to  offer  a  few  general  remarks 
'^•object. 

P^oos  that,  with  the  increasing  use  of 
UpislSy  there  is  an  increasing  necessity  for 
'nifing  them.  Something  must  be  done 
Vttt  one  from  being  mistaken  for  the 
hk  iMt,  it  is  necessary  that  every 
Aoold  httfe  its  own  ohamcteristio.    This 


essential  element,  as  regards  coast  fog  signals,  has 
by  no  means  been  overlooked,  and  as  each  light- 
house is  made  to  proclaim  its  own  individuality, 
80  every  fog  signal  established  on  our  coast  has 
been  made  to  particularly  indicate  itself  by  some  dis^ 
tinguishin^  feature.  One  great  reason  why  explosive 
reports,  whether  from  guns  or  rockets,  are  made 
use  of,  is  because  their  sound  is  so  entirely  different 
from  that  of  the  blast  of  a  siren,  a  reed  horn,  or  a 
whistle.  Indeed,  the  three  latter  strongly  resemble 
each  other,  and  can  only  be  distinguished  by 
trained  ears.  It  has  also  been  found  useless  to 
attempt  to  get  differential  signals  by  means  of 
pitch  of  the  note  alone.  To  employ  a  high  note 
at  one  station,  and  a  low  note  at  another,  would, 
in  the  present  condition  of  the  musical  cultivation 
of  manners  generally,  be  more  likely  to  lead  to 
confusion  and  disaster ;  although,  as  Sir  Bichard 
Collinson  observed,  in  1875,  it  might  be  possible  to 
obtain  an  effective  distinction  by  sounding  a 
high  and  a  low  note  in  direct  contrast.  It  has 
been  frequently  proposed  to  introduce  long  and 
short  blasts ;  but  here,  again,  experience  has 
shown  that  many  difficulties  and  risks  would 
attend  suuh  an  arrangement,  and  might  result 
in  conveying  wrong  information  to  the  mariner, 
and  lead  him  into  danger.  For  real  practio*vl 
utility  it  has  been  found  that,  for  the  present, 
it  is  best  to  trust  to  the  distinctions  which 
may  be  obtained  by  varying  the  number  of  blasts, 
and  the  length  of  the  silent  interval.  This 
is  a  system  which  is  intelligiblo  to  the  most  or- 
dinary understanding ;  and,  accordingly,  it  is  on 
this  basis  that  the  characteristics  of  sound  signals 
are  founded.  By  making  the  blasts  to  occur  in 
groups,  and  varying  the  length  of  the  intervals 
between  the  groups,  on  the  same  principle  as  that 
now  applied  to  the  new  dass  of  group-flashing 
lights,  sixteen  fundamental  distinctions  may  readily 
be  obtained,  thus — commencing  with  anintervslof 
half  a  minute  : — 


1  blast  every  ^  minute 

1  » 

2  minutes 

3  „ 
}  minute 

1  n 

2  minutes 

3  „ 


If 

2  blasts 

it 
»» 
if 


a 
a 
a 
a 
a 
a 
a 


3  blasts  every  }  minute 

1  „ 

2  minutes 

3  „ 
}  minute 

1  „ 

2  minutes 

3 


4  blasts 


1) 

a 
a 


a 
a 
i» 
I) 
a 
a 
it 


ff 


The  introduction  of  compulsory  and  optional 
sound  signals  in  the  new  regulations  for  preventing 
collisions  at  sea,  has  naturally  much  extended  the 
use  of  sound  signals  on  board  ship,  and  there  can 
be  no  doubt  that  such  signals  should  be  entirely 
different  from  those  made  at  fixed  fog  signal 
stations.  It  is  said  that  already  some  difficulty 
has  arisen  in  reference  to  the  clause  in  the  regula- 
tions, which  enacts  that  in  foggy  weather  a  steamer 
shall  sound  a  prolonged  blast  at  intervals  of  not 
less  than  two  minntos,  the  fact  being  that  several 
coast  fog  sirens  sound  the  blast  every  two  minutes. 
Unless  checked,  this,  perhaps,  is  a  danger  likely  to 
go  on  increasing  as  ships'  sound  signals  become 
more  powerful  and  more  generally  used. 

One  point  occurs  to  me,  in  connection  with  those 
gentlemen  who  give  much  time  and  trouble,  and, 
probably,  spend  much  money,  in  developing  sound 
signals.  I  obs»rvd  that  they  all  take  jip  some 
special      "      '"       "  '"  ~ 

their 


■nals.  1  oDs»rvd  tnac  xney  aii  wi^e  up  ouiuo 
jcial  code  of  signals,  and  then  show  how  well 
UT  instrument  is  adapted  for  it.  Now,  if  I  might 
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Jece  of  adrice  to  those  gentlemen  it  wouli! 
1  look  at  the  law,  and  see  what  si^ala  ar<' 
d,tbeD  adapt  yoor  apparatus,  whatever  it 
,  to  maUnf  those  Bigaals.  Don't  rcquiri' 
•lobe  altered  to  suit  your  instrument — tha' 
iig»  real  difficulty  in  the  way;  but  mab- 
utnimeDl  mit  the  law  as  it  now  exists, 
lynmu-kit  is  not  easy  to  Bee  how  the  system 
gtadlhortsounds  canat  present  bebroughi 
atiiitctary  operation.  Such  distinctions  arc 
mdrpet^  and  simple  upon  paper,  but  the}' 
letiiitly different  aspectinthe  mind  of  an 
KHBi  perhaps,  not  over  intelligent  mastef- 
HT.cotiosrd  his  vossbI,  say  in  the  Downs,  in 
klif.  AUaround  he  hears  homaandw}u'>tle» 
ig.uii  all  he  attempts  to  do  is  to  keep  clear 
wnsjelj  which,  by  the  sounds,  appew  to  hp  I 
t  Of  what  use,  then,  would  be  the  com- 
laoi  long  and  short  sounds  ?  Would  he,  I 
lewilifcred  state,  care  to  try  to  distinguisli 
1  tiem?  I  venture  to  say  ha  would  havb 
lie  time  nor  the  inulioation  to  do  so  ;  and 
Dot  be  forgotten  that,  in  making  provisions 
bud.  it  is  not  the  skilled,  clear-headed, 
sdncsted,  Royal  Naval  or  merchant  oap- 
ihsteto  consider,  so  much  as  the  thonsuids 
iencrf,  weather-beaten  master  mariners, 
■IT  well  how  to  navigate  thoir  veMcls  under 
ircumgtances,  but  whose  minds  are  not 
for  comprehending  any  system  requiring 

and  attentive  observatioa,  to  which  it 
0  the  necessity  of  finding  out  the  me^aning 
observation  is  made. 

Jsrds  the  present  development  of  our 
;  iignal5,  there  is  every  reason  for  oon- 
on.  A  glance  at  the  map  will  show 
tusiTely  they  have  lieon  applied.  This 
nch  of  coast  marldog  has  been  brought 
Tery  effective  condition ;  no  efforts  have 
lied  to  cope  with  the  seaman's  greatest 
log,  snd  the  remarks  which  I  have  had  the 
W  address  to  you  indicate  with  what  success 
brti  have  been  attended.  By  the  aid  of 
;pil>,  the  mariner  is  now  enabled  to  con- 
|i  Tojige  with  comparative  safety,  even 
■  leiiel  is  enshrouded  with  a  thick  pall  im- 
tl«  by  the  k  eenest  vision  ;  and  there  is  little 
Mt  those  who  have  their  bnsinees  in  the 
**B  are  ready  gratefuUy  to  acknowledge 
lie  ipirit  which  has  prompted  the  develop- 

QieM  signals,  as  well  as  the  practical 
'Uch  they  deriTe  from  them. 


Portsmouth  in  a  ft 


DiaCtTSSION. 
lilt  llakard  CoUiBMn,  Z.C  J.  (Depo^-Mastar 
ilr  House) ,  Dongratnlated  Oie  Society  on  having 
J&lnrds  to  prepare  this  paper.  Hr.  Edwards 
id  his  pndeceaaor  to  AmeruM,  and  ever  unoe 
■■d  btea,  a«  his  private  secretary,  more  or  less 
with  all  the  experincDts  whidi  had  been 
vas,  thetefoce,  eminently  fitted  to  explain 
«ent  of  this  sfston.  It  was  not  as  yet  per- 
I  had  been  saud,  they  had  still  to  bring  to 
igh  and  low  notea,  with  which  experiments 
In  be  made.  The  reoent  rule  of  the  road 
n  to  make  oertain  signals  in 
a  the  fog  signals  on  shore; 


when  n  man  had  suoocKsfully  maJe  his  vojugo,  lie 
did  not  think  it  ueccstary  to  say  that  he  hod  been  aided 
by  tho  tog  signal,  whereas  if  he  got  on  shore  he  was 
pretty  sure  to  say  ho  did  not  hear  it.  The  air  was  such 
a  subtle  elemt-nt  that  he  hoped  no  seaman  would  ever  put 
his  faith  in  fog  signals,  but  always  have  recourse  to  the 
lead.  What  he  wished  to  impress  on  the  seafaring  people 
of  tho  world  was,  that  the  fog  signal  was  an  auxiliary 
to  navigation,  but  that  it  could  not  always  be  depended 
upon.  Last  year  he  reoeiveda  very  pleasant  letter  from 
Captain  Sohultz,  commanding  the  Banish  frigate 
Sjailanil,  dated  from  the  Sound,  Copenhagen,  in  which 
ho  said,  "  One,  amongst  thousauda,  I  offer  you  my  best 
thanks  for  what  the  Corporation  has  done  for  mariners 
in  giving  them  fog  horns,  especially  those  at  Dunge- 
ness  and  the  South  Stack  light."  Ha  then  went  on  to 
the  details  of  a  voyage  he  made,  starting  from 
which  showed  that  he  took  all  the 
Lch  a  navigator  ought.  He  oon< 
eluded  by  saying,  ' '  The  end  of  all  this  minute  deBorip- 
tion  is  to  show  that  by  going  back  through  the 
j  reckoning  from  onr  position  at  half-past  seven  in  the 
I  morning,  I  found  we  heard  the  first  sound  of  Bunge- 
I  Dess  fog-horn  to  windward  at  '1\  miles,  and  lost  the 
'  sound  on  the  lee  side  at  a  distance  of  2^  miles."  This 
I  was  ratifying  testimony  to  the  value  which  these 
I  signids  were  to  ships.  Planners  were  now  becoming 
more  accustomed  to  thorn,  and  no  doubt  they  would 
!  enable  vessels  to  shorten  their  voyages,  but  he  would 
again  repeat  that  they  should  not  trust  to  sound  alone. 
Admiral  Blr  Erasmns  Ommannsy,  C.B.,  F.S.B.,  said 
steam  whistles  and  fog-boms  had  been  introduoed 
aince  he  was  on  active  service,  but  he  was  glad  to 
leam  they  ware  now  being  reduced  to  a  system,  and 
becoming  of  such  great  ecrvioe  to  seamen.  Living 
near  the  Solent,  he  frequently  beard  the  sound  of 
these  horns,  and  they  often  puzded  him  in  listening 
to  them,  for  he  had  great  difficulty  at  times  in  knowing 
in  which  direction  the  sound  came;  especially  in  calms, 
lie  would,  thorefoie,  join  in  the  caution  uttered  by  Sir 
Richard  Collinson,  not  to  tmst  to  sound  alone.  His  only 
eipenence  of  them  at  sea  was  as  a  passenger,  but  it 
was  enough  to  show  him  that  if  not  used  with  great 
care,  and  if  there  was  too  much  dmilarity  between 
them,  they  might  lead  to  confusion  and  danger. 

Captain  Sir  OBOrga  HarH,  K.C.B.,  F.B.8.,  re- 
marked, that  spealdug,  not  as  a  sailor,  but  as  one 
living  for  the  present  on  land,  it  seemed  very  desir- 
able, while  giving  the  navigators  the  sound,  to  screen 
it  from  the  shore;  for  they  were  now  creating 
rather  too  powerful  a  sound  for  the  neighbours  of 
the  lighthouses  and  sigualling  stations.  The  whole 
subject  of  sound  signalbng  was  brought  about  by  tho 
question  of  time.  In  the  old  days,  they  oonld  tnist  to 
l£s  lead,  turn  the  vessel's  head  oiC  shore,  and  as  the 
dep^  increased,  the  mariner  koan  that  he  was  taking 
oaie  of  himself  and  his  ship,  but  nowadavs  they  must 
make  their  10  or  13  knots  an  hour,  and,  therefore,  they 
must  have  siren  signals  to  ran  up  St.  Qeorge's  and  the 
English  Channel ;  indeed,  these  were  oalled  for  to  an 
inmeanng  extent.  Mr.  Edwards  said  he  oonld 
give  IS  different  sounds;  and  that  wa«  all  very 
well ;  but  every  year  tho  number  of  ships  was  in- 
creasing ;  and  it  was  not  only  the  fog  signal  on  shore 
which  sounded,  but  thueo  from  all  the  ships  in  the 
neighbourhood;  sothat  something  moie  than  IS  signals 
was  required.  They  wanted  a  diversity  of  sounds,  and 
it  had  been  stated  that  that  was  what  the  Trinity 
House  were  now  aiming  at.  They  would  probably  hare 
to  intrednoe  different  mudoal  notes,  and  the  time  might 
uome  when  every  lighthouBe  would  be  playing  a 
different  tnne. 

■r.  JanM  Donglaii  (Engineer  to  the  Trinity  House) 
aaid   he    oonld   not   add   muoh   to   what   had   been 
...      ._      —        .        -—,     p^^   jjj    yjd    niatter 
I  meolMiniwJ  davata^- 


JOTTRNAL  OP  THE  800IETT  OP  AUTS,  Dboeubek  17,  1880. 


ment  of  the  ajatura.  But  with  reg&rd  to  Bir  E.  | 
Ommannef's  remark  about  the  difficulty  of  detanniiiiiig; 
the  direction  of  the  eomid,  he  might  say  that  ho  (iSr. 
Donglaas)  h»d  been  tested  by  the  Chaunifln  on  that  . 
apecial  point;  he  had  been  desired  repeatedly  to  toll, 
blindfold,  the  direction  of  the  soond,  and  he  generally  ' 
came  'within  half  a  point  of  it.  When  that  could  be 
done,  he  thnught  jou  might  depend  pretty  fairly  on 
the  direction  of  a  fog  dgnal.  It  was  quite  true  that 
echoes  BometimcB  interfered ;  and  when  hearingthesecon- 
daiy  sound,  yon  might  bo  bafBed  as  to  which  was  the 
primarv  one.  When  you  heard  veeaels  sounding  horns 
m  all  i£rectionB,  and  in  addition  to  that,  got  echos  from 
the  aides  of  the  Tesst'ls  ami  the  sails,  you  had  a  perfect 
Babel  of  sounds,  and  certainly  a  coast  mgnal  would  re- 
quire H  distinct  code  of  its  own,  which  should  be 
<  .  1    11        ^^  2^^  lately  had  the  hononr  of  dis- 


perhapa  by  a  oombination  of  high  and  low  sounds, 
ceeding  each  other  in  rapid  sacoeeeioa,  by  which  light- 
houses and  light  vessels  would  givo  perfectly  reliable 
mgnals.  With  respect  to  the  siren,  when  the  original 
form,  with  the  disc,  came  into  their  hands,  it  was  found 
to  be  the  most  efficient  signal  then  known,  but  they 
were  now  able,  by  Ur.  Slight's  improved  form  with 
cylinder,  to  economise  the  qnantity  of  air  or  stenm 
used,  DO  that  the  same  resolt  was  obtiuned  with 
one  -  third  the  quantity,  an],  oonaequently,  with 
a  like  eoonomy  of  motive  power.  Thefe  was, 
further,  the  application  of  the  controlling  power 
or  governor,  invented  by  Professor  Bolmes,  so  that 
they  could  now  make  an  automatic  siren,  requiring 
none  of  the  gearing  used  in  the  old  form.  This 
oould  be  constructed  so  as  to  produoo  any  given  number 
of  vibrations  per  second,  and,  consequently,  etthec  a 
high  or  low  pitched  tone. 

Hr.  Cooke  said  he  had  seen  a  bell  booy  off  the  coast 
of  Cornwall,  and  also  in  the  Uersey,  near  liverpool, 
and  heard  Bailors  speak  in  favour  of  them. 

Dr.  B.  J.  Huin  having  ez|iressed  his  high  appreoiatioii 
of  the  able  manner  in  which  the  subject  hod  be«i  treated, 
said  there  was  one  remark  in  the  paper  which  was  of 
particular  interest  to  him,  viz.,  the  peculiar  way  in 
whioh  diSerences  of  soond  often  failed  to  be  dis- 
tinguished even  when  the  sonnd  itself  was  distint^y 
beud.  He  was  now  realising  that  foot  himself.  He 
had  fortunately  a  keen  and  excellent  hearing,  which 
hod  served  him  well  all  his  life,  bat  latterly  he  had  been 
told  that  he  was  getting  deaf.  He  was  rather  sonirised 
at  this,  and  hod  been  observing  carefully  to  find  what 
— IS  the  real  fact.  He  found  this  peculiarity,  that  while 


hear  what  she  said.  This  seemed  to  show  that  the 
peculiar  deafness  which  came  over  a  man  in  advancing 
years  was  due  to  a  want  of  power  to  diatingoish  aonnds, 
and  he  believed  that  was  the  form  in  whioh  the  deafness 
of  advancing  life  primarily  showed  itself.  Every 
■jrllal:^  uttered  by  Mr.  EdwsJds  he  had  beard  most  dis- 
tinctly, but  it  sometimes  happened  elsewhere  that  he 
failed  to  distingnish  a  good  deal  of  what  was  said. 

Mr.  W.  H.  Preee*  was  rather  siuprised  that  no  refer- 
ence had  been  made  in  the  paper  to  the  proposal  which 
he  knew  had  been  put  before  the  Trinity  House  by  Sir 
William  Thomson,  that  a  system  based  on  that  of  tele- 
graphy should  be  applied  to  the  lighthouses,  so  that  they 
mi^t  speak  in  sign^  to  the  mariner  in  such  a  way,  that 
whetever  he  mijfht  be  he  should  know  where  he  was. 
The  map  on  the  wall  showed,  that  on  entering  the 
English  Channel,  there  were  three  prominent  points, 
the  lizard,  the  Start,  and  the  Coakete ;  and  it  was  per- 
fectty  dear  that  if  each  of  those  Ughthonsea  were  sup- 
pli«d  with  a  siren,  whioh  should  shout,  in  ('--'--■ 
tonea,  "I  am  the  Start,"  or  "The  Lutrd, 
ivold  jNMdli^  make  •  miaUk«,  if  ha  Bodaittood  EaglUi, 


telegraphic  I  „  „ 
Instead  of  using  comJOon  words, 
^llcd  out  in  high  and  low  tones,  or  by  lo 
short  sonnds,  or  by  dots  and  dashes,  but  g> 
I  r  long  and  short  sounds,  which  were  to  tl 
grsphist  as  oteor  and  distinct  as  langoage. 
telegrapli  station  in  the  kingdom  had  it 
particular  name — Liverpool  being  Lt.,  Edii 
l£h.,  and  so  on — and  these  codes  were  n 
tclegraphiste  in  oomimnunioating  with  each 
instead  of  the  full  namee.  These  oodea  were  « 
of  precisely  the  same  signals  as  were  used 
Triidty  House,  to  distinguish  their  different  ligh 
Eh.  wsA  composed  of  a  short  sound,  followed  ai 
interval  by  tour  other  short  sounds.  By  this 
lightVouse  might  be  flashing  out  ite  name  all  Dii 
in  this  telegraphic  language.  And  not  only  couU 
by  means  of  light,  but  it  oauld  do  so  by  means  o: 
They  only  need  arrange  the  fog-horns,  sil 
whisllen,  to  repeat  these  signals  sdter  each  ol 
certain  preooncerted  way,  so  that  whether  by 
night,  in  dear  weather  or  fog,  a  mariner  who  h 
learned  this  language,  when  he  came  within  i 
a  lighthouse,  oould  not  fail  to  know  where 
He  Icnaw  there  were  serious  objections 
application  of  this  method  to  lighthouse  pi: 
the  Elder  Brethren  were  not  likely,  in  a  light 
set  aside  apian  proposed  by  so  high  an  authoril 
William  lliomson,  and  which  had  been  pn 
adoptod  at  Belfast  and  at  some  place  on  the  Qy> 
was.  therefore,  rather  aniions  to  hear  from  Mr.  I 
what  practJoal  objections  there  were  to  the  use  of  i 
which,  in  the  ears  of  any  one  trained  to  tele 
was  as  distinct  as  if  each  lighthouse  were  to  si 
boldly  out  of  the  water  and  cry  out  its  own  nami 
regard  to  Ur.  Courtney's  automatic  buoy,  he  hi 
to  be  in  America  some  three  or  four  years  ago, 
was  being  tried  off  Sandy  Hook,  and  although 
four  or  five  miles  from  it,  ho  heard  a  loud  roar 
wailing  of  a  melancholy  buffalo,  which  reachi 
great  distance,  mnch  to  the  annoyance  of  the  lo 
men,  bat  lo  the  great  comfort  of  mariners.  Peor 
not  be  seliisb  with  regard  to  horns  and  the  wn 
locomotives,  which  were  the  language  nsed  In  tb 
to  ooramunicate  withthengnalman.  Hecouldsi 
long  experience,  that  the  whistle  was  never  ose- 
it  was  required ;  the  driver  suffered  from  it  as : 
anyone  ebe,  but  it  was  essential  to  the  safety  of  t] 
So  with  regard  to  fog-horns  ;  they  ought  to  re 
a  system  which  secured  the  lives  of  so  many  pea 
Vr.  B.  J.  Hlokis  wished,  in  the  first  place,  to 
credit  whiohwasdueto  Sir  Richard  Collinson  ol 
been  the  first  to  apply  explosive  stgnala,  for  he 
first  who  sent  up  an  eiplosi  ve  signal  rocket. 
some  years  ogo,  he  was  making  his  first  attemp 
plosive  signalling,  he  received  the  greateet  c 
and  kindness  from  Sir  Richard  (Siliinson ; 
wished  to  add  a  few  words  on  the  merit  of  gn. 
for  signalling  purposes.  Guns  required  to  be 
order,  and  from  the  time  taken  in  loading  oonb 
fired  oftener  than  once  in  ten  minatea,  whai^i 
votton  signals  oould  be  fired  with  certainty 
minute  ;  they  oould  also  be  made,  by  unna  ' 
aiogle  ones,  to  reimaent  Ow  dot  and  n 
telegraphio  oode.  Thece  wss  also  this  great  adv. 
that  gun  ootton  oould  be  used  for  what  be  called' 
ground  signals."  He  preferred  these  for  many  i 
Yon  oould  regulate  the  height  aooonlinB'  to  tha  i 
yon  wanted  the  soond  to  Irarel ;  and  m  amiw 
mente  made  at  Folkeatone  it  waa  tomid,  wl 
I  height  above  the  pier  was  propoly  oaloiilat«d,  a' 
;  the  weather  was  stormj,  and  tha  pasaanncs  wa 
ing  on  deck,  it  was  diatJiMtlj  heacd  b^  £•  stM) 
distamoe  ot  flfo  ndlei.    Tbm  VMalivtUaadi 


JOTJKNAL  OP  THE  SOCIETT  OP  AUTS,  DztjEXBzs  17,  18B(i. 


79 


a  Uie  ezploaiom  was  pTodaced  in  the  air  ilone 
:  affect  the  itaUlit;  <h  the  giannd  or  toimda- 
le  lig-hthauie,  aa  aigbt  be  Uie  case  witli  firiag- 
^peatAdly.      Quo-cotton  oonld  be  lued 


le  pier  it  waa  heard 
rhildt  the  lighthonu 
(Q  the  town. 

Bgins  Bud  he  bad  been  aconstomed  all  hia  life 
ite  tlie  English  Bud  St.  Qeorge's  Chaonela,  and 
id  mentioa  one  or  two  drounuitBiices  which 
dw  adTttntage  of  Boood  rignali.  The  laat  bell 
I  tnr  was  one  which  he  remembered  being 
«d  bj  hia  late  friend,  Captain  Peaoocic,  and 
time  he  saw  it,  the  «aa  was  lo  calm  that 
did  not  move,  and,  conaequentlj,  the  bell  did 
That  ahowed  the  adrautage  of  having  one  of 
I'm   automatic    buoys.       On   another   occaiiion, 

boat  fnna  Calais,  they  ahoost  ran  upon  the  South 
L,  and  bad  only  just  time  to  stop  tiiG  Tes^tel  and 
ero  to  prevent  running  on  the  beach.  If  there 
I  alond  siren  blowing  stich  a  thing  coold  not  have 
:d  ;  bnt  this  wsiabout20  years  ago,  beforesuch 
ren introduced.  Onanotfaeroocosion,  hewasina 
tdian  nuil-boat  going  down  the  Thames,  and 
the  Bed  Sand  in  a  severe  SDOwatoim.  It  would 
<ea  pmdent  not  to  g>o  bejond  the  Nore,  but  bo 
■  were  the  directors  to  get  the  new  ship  round  to 
mpton  that  thej  ran  the  risk.  The  sea  was  soon 
M  ahip,  and  they  were  in  the  greatest  jeopardy  ; 
L  most  remarkable  thing  oocmrod.  They  desired 
1  sigiol  guns,  and  they  had  two  nine-ponnders 
ct  He  himseU  saw  the  red-hot  poker  put  lo  the 
ihde,  Ijot  neither  he  nor  bis  friend  by  hia  aide 
■^mndoftbegnn.  WbetherthcBeTeieweatber 
'S'ti  Uielc  Knie  of  hearing,  or  the  snow  prevented 
t  Msiiog  the  sound,  he  eoold  not  sajr.  Happily 
'  *(t(  Mu  by  a  nnaok,  and  were  soon  got  out  of 
|w.  There  weie  many  difGcultiee  in  the  way  of 
[^RSiiWilHiinThomBon'ssaggeMion;itwasdften 
r  ^Bcilt  to  ira  the  glinuner  of  a  tight  at  all,  and 
""B,  ll»  ihret-anohor  of  the  mariner  in  time  of 
'P^'Mlhelead. 


Sir-" 


Vj^*iiid,  in  the  first  instance  ;  and  secondly, 
™Bl  freig  irhat  he  had  called  acoustic  clouds. 
T'^.^iAm'b  eiplanatiOD  of  the  influence  of  the 
*™™  Ud  long  been  a  perjileiity  to  scientiflc  men, 
'uil-  Bn^Kisiug  an  explosion  to  occur,  the  wave 
~''^T  in  all  sides,  so  that  it  might  be  conceived 
1  ■Httautuoe  aa  forming  an  arch  over  the  earth's 
■■■  ftt  the  sake  of  simplicity,  we  may  take  a 
•j™iaofth»tw«Tenear  the  surface,  and  consider 
"Pt  lad  vertical ;  it  would  move  on  horizon- 
f  nothing  occurred   to   make   it  move 


wtttiistoptl 


goicUf,    M^    ocouequentlT,   the   sound 

r  tbxooA  it  wonid  be  dt«d  hadiwaids,   and 

a  (UgMjr  ibntiiig  direction.  Now,  the 
■  cf  *  HMmd  wsT*  waa  alwavs  at  right 
lo  fbt  taos  of  tfao  wave,  ana,  therefore, 
ig   to  RufMKjr    Btolxs  —  and    it    had  been 

riM»  —  lAm  tiM  mve    waa  thai  tilted 


backwards  by  the  wind,  it  gTadually  asoended,  and 
passed  over  the  head  of  the  observer  instead  of 
coming  to  hie  ears.  The  acoustic  clouds  had  been 
sufficiently  described  by  Mr.  Edwai-ds,  who,  with  him- 
self, had  made  some  remarkable  observations  upon 
them.  They  coi  Id  bo  imitated.  That  room  was  now 
filled  with  acoustic  clouds.  From  each  mouth  issued  a 
column  of  waim  air,  and  in  passing  from  one  portion 
of  air  to  another  of  different  temperature,  or 
diflerentlj  saturated,  a  certain  portion  of  the  sound 
wnvo  was  always  reOected,  and  when  this  occurred 
extremely  often,  tho  sound  was  entirely  wasted  in 
theso  echoes  which  ocourod  in  tho  air.  Hence  there 
might  be  invisible  acoustic  clouds,  which  behaved 
towards  wavea  of  nound  aa  an  ordinary  cloud  did  towards 
waves  of  tight.  Various  observations  had  been  made 
upon  tho  aoimd  sent  back  from  theso  invifflble  clouds, 
and  he  well  remembered,  one  perfectly  clear  day,  the 
Buiprise  Mr.  Edwards  experienoed  when  bo  beiud  tha 
trumpet  above  them  sending  forth  its  powerful  notes, 
and  those  notes  coming  back  from  tho  air  in  front  of 
them.  They  seemed  to  come  from  the  wide  expanse  of 
ooc-in,  for  there  was  nothing  apparently  to  yield  an 
echo.  With  regard  to  the  experimcnta  with  gnn- 
cotton,  Mr,  Edwards  had  mentioned  tho  cause  of  its 
efficacy,  whichwasthis.  If  you  pushcdyour  hand  through 
tho  air  there  was  a  tendency  to  produce  a  wave,  but  na 
Bound  was  audible,  because  the  air  was  so  easily  moved 
that  there  was  none  of  that  condensatian  and  rare- 
faction behind,  which  was  necessary  to  form  a  sound- 
wave i  the  air  slipped  away  in  front,  and  closed  in  behind 
as  you  moved  your  hand.  Sence  the  importance  of  im- 
parting a  sharp  shock  to  the  air,  in  order  that  it  might 
nut  thus  exercise  its  mobility.  This  was  what  gun- cottou 
did,  and  that  was  the  advantage  of  using  gun-cotton, 
or  the  cotton  powder  to  which  Mr.  Mackic  had  referred. 
In  these  matters,  he  believed  a  most  important  step 
had  been  justly  referred  to  the  Deputy -Master  of  Trini^ 
House,  tho  iiseof  a  rocket  to  carry  a  mass  of  gun-cotton 
800  ft.  or  900  ft.  into  the  air,  where  it  exploded.  You 
could  in  that  way  get  the  sonnd  into  alcoves  and  baja, 
which  were  entirely  shut  off  from  a  signal  fired  on  tho 


in  which  ho  held  ou  to  uiose  laborious  experiments  at 
the  South  Foreland,  always  at  hand,  commanding  the 
vessel,  moving  her  about,  maldng  obcervationB  with  tho 
sextant,  he  should  never  forgot,  for  a  better  or  nobler 
fellow  labourer  he  never  had.  The  subject  Mr.  Freeoe 
had  brought  forward  had  already  occupied  th» 
attention  of  the  Elder  B^threu,  but  in  dealing  with 
sound  it  was  not  really  so  easy  as  One  might  be  Iwl  to 
suppose,  and  he  beheved  his  remarks  were  chiefly 
addressed  to  light.  But,  no  doubt,  in  the  investiga- 
tions which  were  about  being  made,  no  trouble  or 
labour  would  be  spared  to  get  to  the  bottom  of 
the  question  of  differentiating  one  sonnd  from 
another,  and,  if  possible,  amring  at  the  ideal 
state  of  things  when  a  signal  station  should  by  meana 
of  its  sound  tell  its  name.  That  was  the  ideal  to  aim  at, 
and  tho  man  who  aimed  at  the  sky,  aa  Chesterfield  said, 
would,  probably,  reach  higher  than  tho  one  who  only^ 
threatens  a  tree.  So,  bv  aiming  at  the  ideal  Mr.  Freeoe 
had  put  before  them,  the  Elder  Brethren  might  attain 
a  degree  of  perfection,  which  otharwiae  they  might  nob 

Tfz.  Edwards,  in  reply,  saidho  would  only  refer  to  Mr. 
Preece's  remarks.  Su.  Preece  said  that  every  man  who 
could  speak  English  would  be  able  to  read  the  long  and 
short  sounds  or  lights  signalled  at  sea ;  but  he  should 
have  added— if  he  knew  uie  Morse  alphabet,  which  was 
itself  a  difflcolt  thing  to  learn.  He,  as  a  distingniihed 
telegraphist,  of  course  had  it  at  his  flngen'  enoa,  but 
it  would  not  be  M  eaay,  aay  ,to  t£e  ma^ar  of 
a   Dollier,    who   had    not    verr    mneh    IntellipnM. 
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He  knew  how  to  na\'ipfato  his  vessel,  but  if  he 
were  put  to  analysing  these  sounds,  he  would  be 
saying  to  his  mate,  **  Bill,  was  that  a  long  or  a  short 
onoP"  and,  if  he  had  not  a  watch,  was  ho  to  fetch  a 
clock  from  the  cabin,  and  calculate  how  long  a  flash 
lasted,  whether  it  was  half  a  minute,  or  a  quarter,  or 
ten  seconds.  It  was  not  reasonable  to  suppose  that  a 
captain  of  a  collier,  and  many  other  men  of  even  less 
mental  calibre,  could  appreciate  what  Mr.  Preece 
thought  so  easy. 

The  ChEirman  then  proposed  a  vote  of  thanks  to  Mr. 
Edwards,  which  was  carried  unanimously. 


COSSESPOHDEHCE. 


PREVENTION  OF  FOG  AND  SMOKE. 

It  is  with  much  satisfaction  that  I  observe  that  Dr. 
Alfred  Carpenter  is  to  read  a  paper  on  this  important 
0ubject  before  the  Society  on  the  8th  of  Deoember. 
At  the  Great  Exhibition  of  1862,  Mr.  George  Devey, 
architect,  and  I,  had  a  joint  exhibit  in  connection 
with  the  subject.  Since  that  time  I  have  had 
occasional  letters  thereon  in  the  pages  of  the  Journal, 
and  also  in  the  Tim  ft  newspaper,  and  it  seems  to  me 
deinrable  to  present  your  readers  with  a  brief  review  of 
this  matter  as  a  preparation  for  the  discussion  which 
will  follow  the  reading  of  Dr.  Carpenter's  paper. 

A  summary  of  the  facts  connected  with  this  smoke 
question  will  be  useful.  There  are  about  550,000 
nouses  in  London  furnished  with  about  5,000,000 
chimneys.  Of  these  chimneys,  in  winter,  probably 
about  2,000,000  are  daily  vomiting  visible  smoke  into 
our  atmosphere.  The  calculation  is,  that  this  smoke 
l)y  its  effect  on  house  paint,  furniture,  works  of  art, 
And  body  linen,  costs  the  inhabitants  of  London 
jC2,000,000  sterling  a  year.  There  are  about  6,000,000 
tons  of  coal  consumed  annually  in  London,  of  which 
it  is  calculated  that  about  one-tenth  part  escapes  as 
Anoke,  that  is,  unutilised  carbon,  the  estimated  value 
of  which  loss  is  £600,000  a  vear.  The  density  of 
London  smoke  fogs  arises  from  t&e  presence  of  moisture 
in  the  air,  which  moisture  is  partly  occasioned  by  the 
damp  clay  of  the  London  basin,  but  chiefly  by  the 
large  volume  of  river  water  meeting  the  sea  water  at 
-a  cufferent  temperature,  and  henae  condensation  of 
watery  vapour  takes  place  in  the  valley  of  the  Thames, 
but  particularly  at  the  mouth  of  the  river,  and  hence 
-our  great  smoke  fogs  chiefly  occur  when  the  current  of 
air  oomee  from  the  east. 

Paris  not  being  in  the  proximity  of  large  masses  of 
water  enjoys  a  comparativelv  dry  and  clear  atmosphere. 
Oar  geographical  and  geological  position  cannot,  of 
4X>ar8ej  be^  altered,  but  we  can  do  much,  so  far  as  the 
amolro  nuisance  is  concerned,  to  amend  our  unhappy 
4xnidition.  ^  Beyond  the  2,000,000  house  chimneys 
which  in  winter  pollute  our  atmosphere,  we  have  the 
chimneys  of  several  thousand  factories.  With  regard 
to  the  smoke  produced  by  these  factories,  including 
bakeiiee,  and  I  may  add  the  chimneys  of  the  kitchens 
ot  the  West-end  club-houses,  the  remedy  is  quite 
within  the  scope  of  the  Smoke  Nuisance  Acts  passed 
by  Parliament.  All  that  is  required,  is  that  these  Acts 
"be  somewhat  extended,  and  the  machinery  for  carrying 
them  into  execution  be  simplified  and  rendered  more 
jMFemptory. 

At  present,  the  police  only  can  lodge  complaints,  and 
the  practice  is  to  give  two  warnings  previous  to 
issniiig  a  summons  before  the  magistrate,  while  the 
average  fine  inflicted  does  not  exceed  30s.  Were  any 
two  konieholders  in  the  neighbourhood  permitted  to 


inform,  and  were  the  averaj»c  fine  rai.'^ed  to  £5, 
of  which  informers  should  receive  one  half,  a  few 
weeks  could  suflice  to  extinguish  all  factory  smdw 
from  London,  becau.se  it  is  perfectly  well  known  that 
by  careful  stokinpr,  or  by  properly  constructed  furnaces, 
or  by  the  use  of  smokeless  fuel,  such  smoke  can  be 
abolished,  and  that  to  the  pecuniary  advantage  of  the 
manufacturer. 

With  regard  to  the  abolition  of  the  smoke  proceeding 
from  the  two  million  household  chimneys  in  operation 
in  winter,  the  remedy  is  very  much  more  difficult,  bat 
the  smoke  of  ordinary  fire-places  could  be  abated  or 
abolished  by  any  of  the  following  plans  : — 

1 .  By  aggregating,  say,  every  five  hundred  ohimneji 
in  one  tall  chimney,  and  then  by  a  descending  showsr 
of  water  washing  the  soot  into  the  sewer  there  to  act  ss 
a  deodoriser  and  disinfectant. 

This  method  was  proposed  by  myself,  and  Mr.  Geoif» 
Devey,  by  an  exhibit  at  the  Great  Exhibition  of  IStt, 
but  I  readily  abandon  the  plan  as  an  interference  with 
the  freedom  of  street  architecture,  &o. 

2.  By  the  use  of  properly  constructed  grates — that  Si 
grates  composed  almost  entirely  of  fire  clay,  with  Ofni- 
montal  metal  fronts— a  great  economy  of  fuel  and  mon 
powerful  combustion  is  obtained.  Grates  with  perpsa* 
diculars  bars  are  said  to  be  better  than  those  wiftk 
horizontal  bars.  If  grates  were  all  fitted  with  blowttii 
to  be  used  on  first  lighting  fires,  much  smoke  would  bs 
prevented,  as  it  is  on  first  lightinsf,  or  mending  fktm, 
that  most  of  the  smoke  is  produced.  Dr.  Amott  s  gnli 
with  a  closed  bottom,  where  the  fire  is  lighted  at  tlw 
top  and  bums  downwards,  produces  a  less  smoky  §n 
than  an  ordinary  iron  grate,  but  the  appeartaot 
of  the  fire  is  dull,  and  the  ventilation  of  tne  lom 
imperfect.  Dr.  Siemens*  coke  and  gas  gfrate,  as  des- 
cribed in  Natnre,  llth  November,  is  an  exceUent  gztll^ 
as  I  can  testify  from  examination.  It  prod  noes  as 
smoke,  and  heats  a  room  7,200  cubic  feet  at  a  cost  of 
4id.  for  nine  hours,  notwithstanding  that  probab^ 
three-fourths  of  the  heat  produced  is  lost  in  the  chimney. 

3.  By  the  use  of  coal-gas  it  is  well  known  that  coc4c* 
ing  can  be  beneficially  and  economically  managed  is 
large  establishments ;  but  under  the  managenMot  of 
ordinary  cooks,  gas  is  an  expensive  cooking  power. 
Were  cooking  by  gas  universal,  as  in  summer  kitohoa 
fires  only  are  in  operation  in  our  houses,  ths 
four  months  of  the  London  season  might  be  en- 
joyed in  a  perfectiy  smokeless  atmosphere.  Gtes, 
as  a  heating  power,  can  be  economically  used,  pro* 
-vided  the  entire  heat  produced  by  its  combustion  k 
utilised,  because,  although  g^,  sa  compared  wilk 
coal,  cost  for  cost,  is  much  inferior  to  the  latter ;  yet, 
as  three -fourths  of  the  heat  produced  ascends  tiM 
chinmey,  gas,  under  the  above  conditions,  becomes 
cheaper  than  coal.  If  the  demand  for  gas,  for  cooking 
and  neating  purposes,  became  much  extended,  the  prios 
of  gaM  could  be  reduced,  and  also  the  price  of  odkBi 
and  thus  the  g^  and  coke  fire  might  be  dieaply  pco- 
duced. 

4.  By  the  exclusive  use  of  anthracite  and  other  smoke* 
less  coals,  the  smoke  nuisance  of  London  ooold  bs 
entirely  abolished.  It  is  stated  that  in  Wales  there  us 
fields  of  smokeless  coal,  calculated  at  ten  thfmssnd 
million  tons,  equivalent  to  more  than  fifteen  handled 
years  of  our  present  London  consumption  of  ooaL  Tbo^ 
coal  is  perfectiy  adapted  for  all  furnaces,  and  can  bs 
easily  burned  in  all  stoves  and  fire-clay  grates,  or  ia 
iron  grates  with  blowers.  Ito  freedom  from  snlphar  Is 
a  f ui&er  advantage,  and  in  South  Wales  it  is  the  usoal 
fuel,  both  of  cottages  and  towns,  and  where  it  is  used 
there  is  no  smoke.  It  is  also  used  in  New  York  aad 
other  towns  of  the  Eastern  States,  and  New  Yovk  has  a 
brilliant  atmosphere,  even  in  winter. 

6.  Lastiy,  I  draw  attention  to  the  Amerioan  inffth!?4 
of  warming  houses,  and  as  in  Amerioa,  the  msrooiy 
often  falls  to  zero,  it  is  evident  that  the  best  heating 
apparatus  becomes  necessary  to  life.    The  Amesioaa 
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I  is  to  beat  tlie  entire  honae  from  a  fomaoe  in  the 
nt.  The  fomaoe  is  placed  in  a  small  chamber, 
h.  the  external  air  is  heelj  admitted ;  which  air, 
ig>  heated  by  contact  with  the  external  sorfaoe  of 
re,  aaoends  through  pipes  to  the  top  of  the  house, 
sing'  openings  in  these  pipes  into  each  chamber  ; 
leoing  being  closed  at  pleasure.  Thus  it  may  be 
lai  is  laid  on  like  gfas  or  water,  to  be  used  as  re- 
By  this  method  the  heat  produced  is,  or  might 
irdy  utilised,  while  a  continual  current  of  fresh, 
yr  is  admitted  to  the  house.  The  hot  chamber 
be  oonatructed  as  a  Turkish  bath,  and  thus 
aly  heat  the  entire  house,  but  act  as  a  most 
oos  snd  hygienic  domestic  arrangement.  Bv 
g  a  bonae  from  a  central  fire,  the  dust  and  black 
of  oar  ordinarr  fireplaces  are  avoided,  and  the 
to  aie  saved  the  labour  of  carrying  scuttles  of  coal. 
mexicazi  fumaoes  are  chiefly  of  iron,  and  the 
roduoed  is  sometimes  excessive.  I  should  re- 
nd fire-day  stoves,  with  fire-clay  brick  flues,  as 
rorkisih  baths.  As  this  central  fire  has  a  furnace 
it,  any  kind  of  coal  can  be  used  with  smokeless 

he  smoke  produced  by  our  factories  could  be  at 
xdished,  and  that  wiw  advantage  to  the  manu- 

39. 

»y  theapeneral  use  of  g^,  coke,  and  smokeless 
iie  smoke  ol  London  could  be  abolished,  and  thus 
,000  saved  to  the  inhabitants, 
(y  cooking  with  g^  and  coke,  and  warming  our 
by  a  central  furnace,  the  smoke  of  London  could 
Bdied. 

'o  secure  thesead vantages  even  in  part,  the  public, 
er  with  surveyors,  architects,  builders,  and  grate 
acturers,  should  act  in  unison  with  the  producer 
,  coke,  and  coals.  But  as  the  smoke  nuisance  of 
n  is  a  rapidly  increasing  evil.  Government  may  one 
,nd  it  necessary  to  place  the  regulation  of  our 
tic  hearths,  and  our  gas,  coke,  and  coal  supplies, 
some  oentral  and  paternal  government. 

Geosob  Wtld,  M.D, 
reai  OsnberiAiid-plaoe, 
th  Korember,  1880. 

is  letter  was  in  type  before  the  reading  of  Dr. 
liter's  paper,  but  was  not  published  owing  to  want 


did  not  allow  me  to  join  in  the  discussion 
>r,  Oarpenter's  paper  I  now  send  you  a  few 
to  upon  it.  I  have  been  writing  about 
tie  fiie-plaoes  for  seventeen  years  past,  at  a  great 
if  time  and  money.  If  I  have  not  succeeded 
iag  a  recognised  public  service,  it  is  because 
e  not  received  the  assistance  from  the  press  which 
it  to  have  had.  They  have  been  willing  enough 
nve  my  money  for  advertisements,  but  have  not 
the  trouble  to  read  and  understand  my  books. 
iw  that  the  subject  has  come  prominently  forward, 
ty  hope  that  it  will  not  be  left  till  a  thoroughly 
mg  reform  has  been  commenced. 
31  first  of  all  allude  to  the  extraordinary  and  daring 
Btkma  of  carrying  off  smoke  by  some  thousand 
^chimney  shafts,  with  immense  fumaoes  burning 
them,  sappUed  with  the  air  and  smoke  from  our 
s.  Those  who  have  brought  forward  such  pro- 
oos  can  have  no  adequate  conception  of  the 
ions  cost,  the  overwhelmmg  difficulties,  and  of  the 
nly  tiiat,  after  all,  the  smoke  would  not  be  con- 
1,  imless  it  was  done  in  every  separate  fire-place. 
w,  as  regards  gas.  I  do  not  wish  to  prejudge,  or 
r  aDything  that  may  prevent  a  fair  consideration 
.  Biemenrs  contrivance,  but  I  must  tell  you  that, 
than  twenty-five  years  ago,  my  firm  entered 
ty  OB  tiie  mannftM?tnre  of  gas-stoves,  and  that  we 
ned  itflotMly,  in  consequence  of  its  bringing 
ttkamOj  into  ooUisioi&  with  our  customers.     The 


cost  of  gtis  was  too  grreat,  and,  in  a  large  number  of 
instances,  the  products  of  combustion  did  not  pass 
effectually  away  by  the  chimney.  These  remarks  do 
not  apply  to  the  use  of  gas  for  casual  purposes,  espe- 
cially those  of  cookery. 

Now,  as  reg^ards  anthracite  coal.  It  is  used  in  Wales, 
not  from  choice,  but  from  necessity.  It  is  nearer 
people's  doors,  and  is  very  cheap.  In  using  it  here,  we 
are  aaked  to  use  a  blower  to  make  the  fire  bum  cheer- 
fully. By  this  you  carry  off  the  air  of  your  room  with 
great  velocity,  which  air  must  be  replaced  from  your 
doors  or  windows,  or  you  will  have  a  slugg^ish  draught 
in  the  chimney  itself,  with  a  return  of  offensive  pro- 
ducts of  combustion.  If  you  propose  to  mix  anthracite 
coal  and  bituminous  coal  in  equal  proportions,  you  must 
have  machinery  for  breaking  the  coal  into  small  pieces, 
and  for  mixing  the  two.  You  must  also  be  pre- 
pared to  pay  the  expenses  of  scientifically  break- 
mg  and  mixing.  If  this  is  not  considered  to  afford 
a  satisfactory  solution,  wo  must  ask  what  may  be  done 
if  we  continue  to  use  bituminous  fuel.  Dr.  Amott 
pointed  out,  many  years  ago,  the  proper  way  to  use 
bituminous  fuel  was  by  introducing  the  fresh  fuel  below 
the  fire  instead  of  at  top.  A  little  consideration  and 
observation  will  show  us  the  utility  of  this.  It  is  when 
fresh  fuel  is  thrown  on  the  top  of  a  fire  that  a  quantity 
of  vapour,  darkened  by  particles  of  carbon,  escapes 
from  the  ^xe,  and  is  what  we  call  smoke.  If,  however, 
we  introduce  the  fresh  fuel  below  the  fire,  or  bum  a 
body  of  coal  from  the  top  downwards,  like  a  torch  or  a 
candle,  the  vapour  passes  away  invisibly  through  the 
hot  stratum  of  coal,  and  the  particles  of  carbon  are  con- 
sumed. Dr.  Aruott's  grate  had  certain  defects,  through 
which  it  never  became  popular.  The  objections  were 
the  sunk  ashpit,  the  use  of  machinery,  and  the  heavy 
appearance  of  the  grate.  I  have  not  the  slightest  hesi- 
tation in  saying  that  these  objections  may  be  effectually 
overcome,  and,  as  regards  matters  of  design  or  taste, 
Mr.  Ernest. Turner  has  kindly  consented  to  give  his 
valuable  assistance. 

Notwithstanding  the  objections,  the  grate  has  been 
highly  appreciated  for  a  long  number  of  years  by 
highly  accomplished  men.  Sir  William  Gull  has  usea 
it,  and  recommends  it  to  his  patients.  His  own  grates 
were  used  by  his  predecessor.  Dr.  Todd.  Sir  Roderick 
Murchison  used  it  with  great  satisfaction,  and  Mr. 
Thomas  Burgoyne,  a  well-Kuown  solicitor,  changed  in 
the  course  of  ten  years  the  whole  of  the  grates  m  two 
large  houses  in  Stratford -place,  and  told  me  emphati- 
cally, that  he  had  been  repaid  the  cost  of  the  grates  by 
the  saving  of  fuel,  over  and  over  again. 

Now,  as  regards  the  kitchen  department,  we  waste, 
undoubtedly,  an  enormous  deal  of  fuel.  We  produce  a 
large  quantity  of  smoke,  and  we  so  fill  our  flues  with 
soot  that  they  require  clearing  every  week.  The  matter, 
however,  may  be  dealt  with  in  a  highly  satisfactory 
manner,  but  only  by  following  Count  Rumford's  advice, 
and  avoiding  the  open  fire  altogether  for  nearly  all  the 
purposes  of  cooking.  For  the  whole  of  the  hot  water 
required  by  a  household  we  ought  to  use  a  closed  fire 
and  bum  anthracite  coal.  This  should  enable  us  to  have 
a  warm  bath  at  midnight  without  disturbing  servants. 
For  our  ovens,  used  for  baking,  or  ventilated  when 
used  for  roasting,  we  should  have  a  separate  fire,  never 
to  be  lighted  except  when  absolutely  required,  and  in 
this  we  may  bum  anthracite  coal  or  coke.  For  our  hot 
plate  we  may  use  gas  or  anthracite  coal.  In  using  gna^ 
we  must  take  care  to  provide  means  to  carry  off  the 
fumes  by  the  kitchen  chimney,  and  in  using  anthracite 
coal  we  require  a  closed  fire-place,  and  that  the  hot 
plate  should  be  made  in  one  piece,  with  only  a  round 
cover  over  the  fire,  so  that  we  may  get  the  full  benefit 
of  the  laws  of  the  conduction  of  heat,  having  no  heated 
flame  to  depend  upon. 

I  am  sure  that  these  arrangements  can,  with  a  little 
ingenuity,  be  combined  in  the  basement  of  nearly  all 
modem  hou^^es.     It  may'be,  however,  that  for  very 
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small  houiieholdB  an  Amerioan  stove,  to  bum  coke  or 
anthraoile  owX,  and  a  little  gas  boiler,  would  meet  all 
xequirements,  and  give  no  smoke. 

Now,  can  we  reconcile  oiir  servants  to  this  system  ? 
I  bdieve  we  can,  but  we  can  only  do  it  by  training 
them.  We  must  provide  them  somewhere  in  the  base- 
ment, with  an  economical  open  fire-place,  at  which  they 
can  warm  their  fingers,  ana  do  little  domestic  offices ; 
such  as  toasting  bread,  cooking  a  chop,  boiling  a  kettle, 
&c.,  instead  of  using  the  gas  hot-plate. 

I  have  now  given  an  outline  of  the  way  in  which  the 
smoke  question,  so  far  as  domestic  fires  are  concerned, 
may  be  effectually  dealt  with.  We  may  not  get  rid  of 
smoke  entirely,  but  if  we  get  rid  of  ninetecn-twentieths, 
as  we  may  unquestionally  do,  we  shall  do  as  much  as 
can  be  expected,  as  long  as  we  retain  the  use  of  open 
fires  and  bituminous  f  u^. 

I  will  only  add  that  I  hope,  after  the  close  of  this 
winter's  discussion,  to  have  the  privilege  of  bringing 
forward  the  whole  subject  of  the  domestic  uses  of 
fuel,  when  I  trust  I  may  be  able  to  deal  with  it  more 
elaborately  than  at  the  present  time. 

Frederick  Edwabdb,  Jun. 

Oreat  Marlborongh-etreet. 

At  the  discussion  on  the  prevention  of  smoke  fogs 
in  the  metropolis,  and  in  large  towns  generally,  it 
was  my  int^tion  not  only  to  trace  out,  as  far  as 
possible,  the  true  source  of  the  evil,  but  to  point  out 
the  limits  within  which  the  remedies  obtainable  would 
appear  to  lie.  As  it  happened,  however,  I  had  onlv  time 
enough  to  give  a  brief  outline  of  the  first  topic,  the 
claims  of  otiier  speakers  to  a  hearing  not  admitting 
of  more  than  a  general  reference  to  the  second  branch 
of  my  intended  communication  to  the  Society.  I  wish 
now  to  supply  that  unadvoidable  omission. 

As  the  report  of  the  paper  and  speeches  delivered 
at  the  meeting  will  show,  I  succeeded  in  proving,  from 
the  official  returns  of  the  annual  consumption  of  coal  in 
London,  and  from  the  admitted  data  of  gas  manu- 
facture, that  the  quantity  of  water  generated  by  the 
combustion  of  raw  coal  amounts  daily  to  a  mass  equi- 
Talent  to  a  rainfall  of  one- eighth  of  an  inch  over  an  area 
of  20  square  miles ;  or,  if  a  smaller  surface  be  taken, 
,  of  a  quarter  of  an  inch  over  an  area  of  10  square 
miles.  This  aqueous  mass,  converted  into  vapour  in 
certain  favourable  states  of  the  atmosphere  as  to  pressure 
and  temperature,  Sec,  would  obviously  occupy  an  enor- 
mous volume,  and  would  be  sufficient  to  spread  over  the 
whole  of  London,  if  limited  in  height  as  Dr.  Carpenter 
demonstrated  it  to  be. 

I  alluded  incidentally  to  the  shameful  waste  of 
ammonia  accompanying  the  general  waste  of  fuel,  due  to 
imperfect  combustion  in  our  ordinary  fire-grates.  This 
waste  will  be  best  appreciated  when  I  state  that,  assuming 
the  gluten  of  wheat — the  nourishing  element  in  it  to 
le  on  an  average  26  per  cent,  of  its  weight  and  the 
sitx)gen  15  per  cent,  of  the  gluten,  13  lbs.  per  ton  of 
cod  being  the  ammonia,  the  production  of  8,000,000 
of  tons  would  be  equivalent  to  5,200,000  qusjrters  of 
wheat,  taking  60  lbs.  as  the  weight  of  a  bushel.  In 
first  quality  wheat  the  gluten  is  35  per  cent.,  which 
would  give  even  a  larger  number  of  quarters.  This 
conclusion  might  seem  to  be  irrelevant  to  the  main  ques- 
tion of  the  fog  nuisance,  but  if  we  reflect  that  this  im- 
portant element  of  fertility  is  the  invariable  concomitant 
of  the  general  waste  of  fuel,  due  to  imperfect  combus- 
tion, and  withal,  an  element  injurious  to  the  respira- 
tory organs,  and  to  the  mucus  membrane,  we  shall 
perceive  that  it  strengthens,  under  its  double  aspect, 
the  claim  of  the  public  to  a  reformed  system  of  heating 
theiz  dwelling 

At  this  pomt  it  is  proper  to  observe  that  the  most 
perfect  combustion  of  bitumenous  coal  could  do  no 
more  than  remove  the  hydro-carbons  in  their  gross  and 
onconsumed  state,  the  ammonia  and  the  aqueous 
▼aponr  in  the  purer  fog  still  remaining  unsubdued. 


If  the  hot  products  of  combustion  were  to  be  cond 
through  the  tubes  of  a  tubular  boiler  full  of  odd  v 
they  would  be  condensed,  heating  the  water  in 
passage,  while  the  resulting  liquid  would  pass  i 
receiver,  thus  collecting  the  ammonia  present.  Ij 
boiler  were  to  be  constructed  with  two  pipes, 
municating  with  a  cistern  of  water  at  the  top  < 
house,  the  warm  water  would  ascend,  wlulc 
cold  was  descending,  until  the  temperatui 
both  vessels  should  be  the  same.  The  hot  water  * 
be  conducted  from  the  cistern  above  by  pipes,  to  y 
the  upper  apartments  of  the  house,  and  used  for  ' 
and  other  domestic  purposes.  This,  it  is  needless  it 
applies  to  only  the  better  class  of  houses,  manuf  act 
&c.  The  working  classes,  lodgers,  and  others  woi 
restricted  to  the  use  of  coke,  or  of  anthracite  oo^ 
stoves  suitable  to  their  combustion.  In  this  caai 
coke  must  be  manufactured  somewhere,  in  or- 
London,  or  near  the  pit*s  mouth,  and  then  the  qu. 
naturally  arises — "What  would  be  done  witZ 
gas?"  The  answer  to  this  is  simple — "The  i 
application  of  the  gas  would  be  to  heating  purpa 
ah  kinds,  by  means  which  should  ensure  perfecft 
bustion,  and  utilise  the  heat  of  the  products  (^ 
combustion.*'  It  is  implied  that  the  ammonia  wo 
collected  in  the  cooking  process  vielding  the  gas. 
iron  works  the  gas  comd  be  used  in  cementing  thi 
ore  preparatory  to  char^g  the  blast  furnace 
simple  ^culation  determining  the  weight  of  bm 
reduced  by  the  gta  due  to  a  t^  of  coals  would  soJ 
most  readers.  I  only  indicate  this  proceat  t 
element  of  economy. 

I  now  come  to  an  application  of  both  coke  and  aa 
cite  coal  to  the  production  of  carbonic  oxide  gas, 
could  be  conveyed  by  pipes,  like  the  present  Hn 
gas,  to  every  fire-grate  in  London.  I  advoca'ft 
with  much  hesitation,  well  knowing  the  iear 
prejudices  which  I  have  to  encounter.  It  is  a 
medical  men,  of  great  authority,  that  carbonic  o: 
a  deadly  poison,  but,  so  is  carburetted  hydroge'i 
certain  proportion  to  air  of  respiration,  besides  h^ 
explosive  and  dangerous  to  life  as  gunpowd^ 
common  with  nitrogen,  both  gases  asphyxiate ;  '^ 
as  a  true  poison,  or  by  deoxidising  the  blood,  i 
equally  fatal.  But  is  not  carbonic  oxide,  as  "« 
carbonic  acid,  at  present  evolved  in  great  qua^ 
passing,  with  nitrogen,  sulphurous  acid,  az:a> 
phuretted  hydrogen,  up  our  chimneys,  especially 
red  hot  grate  full  of  coals  ? 

More  than  this,  it  is  to  be  noted  that  carboni-^ 
would  not  be  consumed  like  the  present  lighting 
the  midst  of  our  apartments,  by  burners  su^ 
above  our  heads,  and  free,  in  case  of  escape,  to 
with  the  air  which  we  breathe.  It  would  be  bmJ 
as  it  is  at  present — in  the  grate,  with  a  current 
heated  proaucts  of  combustion  passing  up  the  ol3 
and  even  if  escaping  unbumed,  bemg  specifically  - 
than  air,  it  would  ascend.  With  anything  like  0 
constructed  and  well-ordered  apparatus,  the  gms 
led  indirectly  to  the  grate  from  without  the  wsUb, 
dents  to  life  would  not  be  more  frequent  than  at  pr 
from  the  incautious  use  of  carburetted  hydrogen  gi 
burners.  The  heat  given  out  by  a  grate  fiUea 
pumice  stones,  or  balls  of  fire-clay,  submitted  to 
burning  carbonic  oxide,  would  be  very  intense,  gi' 
out,  too,  a  bright  light,  and  could  be  regnlated  to  ani 
by  the  jets.  There  are  two  modes  ai  generating 
gas  from  limestone  or  chalk,  by  passing  itscarbonio 
through  red- hot  coke  or  antnraoite  coal,  or  by  pai 
steam  through  the  same  heated  fuel.  I  prefoi 
former,  because  when  spent,  the  produce  In  liin« 
be  sold  to  advantage. 

But  there  is  a  second  application  to  which  I  i 
roedal  attention.  By  slaking  the  quick-lime  (abov) 
if  spent  steam  be  used  for  the  purpose)  in  oylia 
placed  in  large  reservoirs  of  water,  at  least  as  i 
heat  would  be  evolved  as  was  originally  employe 
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ithaoibcnkaoid.  The  water  so  heated  oould 
cndmvdl-Eittedpipca  to  a  great  ^buu»  for 
igbjui*,Mrell  ufordomeatiopurpowa.  The 
If  [J  {id  thoa  attunable  in  the  great  oitj  of 

objact  i>  to  ventiiate  the  ahora  iiiggoetioiiB,  in 
opt  tlut  Itmr  publicatuia  may  lead  to  their 
lotHi  bf  that  large  class  of  inreiiiaua  and 
ai  Ksdi  hatituaUy  devoted  to  kindred  objecta, 
icniin  nmpetent  judges  of  the  meribi  of  my 
a.  Int  Uiit  I  have  soooeeded  in  proring  that 
dingm  than  oomplete  oombojitLon  ta  rec^uirod 
nWfco.  F.  C.  SjiowLsa. 


wtjntetMmnBot  the  mamben  of  the  Sooioty 
Ekbfaiuvthat  it  is  quite  eaay  to  hum  a  miEture 
budgu  inia  ordiniuy  domeBlio  grate,  without 
Id  D»  tipBUB  of  fitting;  Dr.  Siemens'  a  regenera- 


trtb  October  tait.  Dr.  Siemens  Snt  desciibod 
nagotDt  in  a  letter  to  the  Timrt,  dated  2nd 
■btr.  A,  jniring  and  daecription  of  my  giata  ia 
lediBtUJuifaryArcvnJof  lethDeoember:  but 
NTl|«>bat  the  whole  tbio)^  conHista  io  lining 
d*  with  fire-bric)[,  and  introducio)^  nnall  gas  jcU 
]qna  tin  fnot  of  the  eohe,  through  perforatioiu 
i'QB  f^fi-fa  laid  at  the  bottom  of  tho  grate  in 

•w  fllW  an  "  oipeiimentnl  gas  mstpr,"  by 
•od  Co.,  to  one  of  my  grates,  and  carefully 
^  tb  mko  mpplied  to  it,  and  find  that  tbe  cost 
tiiwwtitMhed  one  halfpenny  per  hour,  which 
o^  ot  bqniiig  a  nuxture  of  gaa  and  ooke  ia  Dr. 
■'■(nteiUgiren  by  himself.  I  find  thesmoke- 
n  pleuut,  aonvenient,  and  economical,  but 
"  Mtntt  ia  any  manufacture,  or  sale  of  any 
<WM«ei  with  iL  I  hope,  tor  the  sake  of  the 
ijw «(  Ijjndon,  that  it  may  bo  extensively 
"i  "J  wy  persm  who  thinks  of  having  it  fitted 
***^M^  uqoite  welcome  to  call  ami  see  mine. 
.  CosKO  LvNKa,  C.E. 

■**«.  Addphi. 


!**•«•  granted  ii 
■J^WMor  of  U 


a  the  Hov.  Thomas 
f  Morton,  near  Manchester,  for 
i  msthod  of  wanning  dwelling -houses 
. — '  "OdingB,  eoonoraising  fuel,  burning  slack, 
f  *  Wk  of  the  refuse,  improving  diiugbts, 
?t*oky  ehimneyg." 
■^ '-'-'  '-  -'-■--  '-  "- ^  between 


forming  i 


I  was  rather  surprised  to  And  an  old  popular  error 
i-ropping  up  in  Dr.  Carpenter's  interesting  paper  upoa 
FogB  ;  and  was  the  more  surprised  that  it  should 
iioaur  there,  because  Dr.  Carpenter  has  evidently  made 

II  careful  study  of  tb3  subject  of  fog.  Near  the  bottom  of 
the  second  column,  on  page  52,  Dr.  Carpenter  observes, 
ihat  the  most  curious  effect  of  the  fog  "ia  ths  oblitera- 
lion  of  sound,  which  prevanta  one  from  peroeiving  the- 
:ipproach  of  moving  objeats,  until  they  are  close  upon 
you,  and  moving  vohiclcs  suddenly  appear  like  ghosta 
upon  the  scene  ;  a  noiaa  upon  the  top  of  a  building  ia 
iieard  mnoh  more  distinctly  than  one  near  the  ground." 
Ha  then  goes  on  to  nunark,  that  where  the  fog  wa^ 
ihickfst,  tho  Bounds  were  mont  indistioct.  Now,  if 
there  is  one  faat  more  certain  than  another  about 
fog,  I  take  it  to  be  the  fact  that  fog  is  rather  a 
<:ondactor  of  sound  than  an  obstacle  to  it.  This 
lias  been  proved  by  the  long- continued  obeerva- 
lions  carried  on  by  Dr.  Tyndall  on  behalf  of  thit 
Trinity  Honso,  and  has  been  further  verified  by  a  scrieB 
<if  exjieriments  made  by  the  some  distingruishcd  philoso- 
pher. It  is  now  a  received  axiom  that  Honnd  is  not 
impeded  by  a  homogeneous  layer  of  air  of  fog,  but 
that  it  is  obstructed  when  it  has  to  pass  through  layer» 

III  various  density.  It  is  also,  I  believe,  aooopted, 
that  sounds  are  heard  further  in  dense  solid  fog  than 
they  are  in  a  clear  day,  when  the  air,  though  optioalty 
I'lcar,  is  very  likely  to  be  acoustically  impervious.  It 
is  curious  that  the  error — for  arror  it  musi  be  admitted 
to  be — should  be  so  deeply  rooted.  I  have  tried  on  one 
or  tw  ■       ■ 


day ;  but  I  have  never  snaceoded  ii  _ 

tbcm  to  believe  me,  or  oven  to  make  careful  observations 
iiftcr  I  had  talked  to  them.  H.  T.  W. 

[Since  the  above  was  written,  the  aubjcot  has  been 
further  elucidated  by  tbe  paper  read  last  Wednesday 
by  Mr.  Price  Edwu^,  and  by  the  remarks  of  the 
Chairman  of  the  meeting,  Dr.  Tyndall.  ] 


2^  soiMitedln  iJnjing  In  the  epaoe  1 
r^  <'  the  grate  and  Uie  hearth  by 
'Jwk,  cE  Mok  of  an  aahes-pan,  foi 
'.■MMlb  the  Are,  to  which  a  supply  of 


id  from  within  or  without  the  room,  usually 
'^*a» beneath  the  Boor,  thna  preventing  dry 
«■  lbs  room  below,  so  rentilating  it ;  thii 
'•irwu  eontrolled  by  a  valve,  whioh  regulated 
"Mim.  In  bnrninff  ooal,  a  saving  of  25  per 
■•0K((d,  while  wttn  careful  stokmg,  45  to  6C 
'  VM  euily  naebed.  With  this  store,  coke, 
a  tetter  fin  than  m«1,  as  an  intense  glow  or  a 
■g  fba  may  be  had  u  desired. 
-  '-  Is  ot  tin  gnte*  were  fitted  in  the  neigh- 


Now  that  strenuous  exertions  are  boing  made  to 
mitigate  the  evil  of  London  smoke,  it  is  but  fair  that 
dome  notioo  should  be  taken  of  the  endeavours  made 
more  than  two  oenturiaa  ago,  by  a  distinguished 
Englishman,  with  the  sameand  in  view.  John  Evelyn 
published,  in  1661,  his  "  Fumifugium,  or  the  inoon- 
veniency  of  tho  Aer  and  Smoak  of  London  dissipated," 
in  which  he  proposed  two  presimied  remedies.  One 
was,  tho  banlHhmcnt  of  noxious  trades  (such  as  brewers, 
dyers,  soap  boilers,  and  lime  burners)  from  London ; 
and,  the  other,  the  encouragoment  of  planta- 
tions. Ha  particularly  recommended  the  plantation 
of  limo  trees  as  an  antidote  to  the  evils  of  London 
amoko,  and  it  is  supposed  that  the  trees  in  St.  James's- 
park  were  planted  there  in  cousequenoo  of  this  iurges- 
tion.  In  accounting  for  tho  origin  of  his  book, 
Evalyn  says,  that  while  walking  with  Charles  II.  in 
Whitehall,  fais  attention  was  attraotod  to  tho  clouds  of 
smoke  that  issued  from  chimneys  close  by  Northumber- 
land-honsB,  and  adds,  that  tbe  king  oommanded  him 
to  draft  a  Bill  for  presentation  to  Parliament,  by 
means  of  which  the  nuiaanoo  should  be  abated.  The 
author  subseqnently  conferred  with  the  Attomej- 
Oeneral,  but  nothing  oaroe  ot  the  suggestion,  in  spite 
of  its  having  been  made  by  »  kinif.  "Fumifnmmn" 
was  ro-issued  in  1T72,  when  the  editor  referred  in  a 
prefooe  to  the  smoke  made  by  tho  York  Buildings 
Waterworks;  and,  in  1822,  an  analrtis  of  the  Eraot 
appeared  in  tbe  J/iumal  af  Seimtt,  LiUratur;  and  Ih* 
Arc  (vol.  xu.  p.  343).  X. 


The  foUowinET  letter  was  addressed  lo  Ur.  E.  Chad- 
wiek,  C.B.,  Chainnanof  the  meeting,  on  Hie  3th  inst. : — 

X  regret  that  on  engagement,  already  made,  pn- 
renla  mj  being  prcaent  at  the  meeting  ot  ttie  ftwafc] 
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of  Arts  on  the  8ih  inst.,  to  hear  the  paper  on  smoke 
ahatement  in  London.  I  may  say  that  I  am  sore 
that  the  metropolitan  gaa  companies  would  give 
cordial  assistance  in  the  matter,  if  from  no  higher  than 
selfish  reasons,  hecause  the  employment  of  gas  for  the 
pnipoees  of  warming,  ventihitinff,  and  cooking,  as  well 
as  for  motive  power,  would  induce  an  increased  con- 
sumption, the  effect  of  which  would  he  to  add  to  our 
shareholders*  profits,  and,  as  under  the  existing  sliding 
ecale  of  price  and  dividend  the  companies  are  actually 
in  partnership  with  the  consumers,  further  reduction 
in  the  already  low  price  of  gas  must  needs  follow. 

The  g^  companies  hare,  thus  far,  not  had  very 
much  cause  to  thank  the  local  authorities,  whose  ohject 
appears  recently  to  have  heen  to  prevent  the  proper 
lighting  of  the  streets,  hut  you  may  take  it  from  me 
that  the  use  of  coal  gas  is,  at  present,  only  in  its  infancy, 
and  it  not  only  can,  but  will  he  applied  with  as  much 
success  towards  the  object  you  have  now  in  view,  as 
"the  companies  have  already  shown  it  to  be  capable  of 
-for  the  mere  purposes  of  illumination. 

J.  Fhizxifs,  Secretary. 

Thft  Gas  Light  and  Coke  Company, 
Honefeny-road,  Westminster,  B.W., 
7th  December,  1880." 

HOUSE-DRAINAGE  TESTS. 

The  system  of  testing  drains  by  the  use  of  pepper- 
mint or  Mitcham  oil,  as  used  by  the  Boston  Board  of 
Health,  as  explained  at  page  16,  and  by  Mr.  Innes,  as 
per  page  45,  is  rather  indefinite,  I  consider,  for  general 
use.  In  this  case  one  has  only  the  sense  of  smell  to  be 
guided  by,  whereas  by  the  smoke  test  the  more  definite 
sense  of  sight  is  added  to  that  of  smell.  The  sulphur 
which  I  use  to  raise  the  smell  is  also  a  good  disinfectant.' 
Sometimes  there  are  people,  too,  Tvho  have  **  no  noses,'* 
and  who  refuse  to  believe  the  smelling  evidence  as  to 
the  drains,  &o.,  leaking,  but  when  the  smoke  is  seen 
-pouring  out  they  cannot  get  over  that  evidence.  The 
smoke  test  is  also  the  most  practical  one  to  apply  when 
laying  new  drains.  In  the  smoke  tests  I  speak  of,  the 
smoke  is  blown  into  the  pipe  by  means  of  a  fanner.  I 
liave  used  this  mode  regularly  for  some  years  back. 

W.  P.  BucHAir. 
m,  Benfrew-stxeet,  Glasgow,  Ath  Dec.,  1880. 

It  seems  to  me  a  pity  to  waste  a  good,  honest,  anti- 
spasmodic, like  oil  of  peppermint,  down  8oil-pii)es, 
reversing  the  adage  of  putting  the  beggar  on  the 
f^fentieman.  Instead  of  using  **  an  oimce  of  the 
Mitcham  oil  for  each  house,  that  costs  2s.  6d.,**  I 
utilise  the  remainder  fluid  drawn  from  my  gas  car- 
buretter, which,  though  not  '*  like  the  sweet  south  that 
breathes  upon  a  bank  of  violets,**  as  a  detective,  will 
Imock  oil  of  peppermint  into  a  cocked  hat. 

P.   HiKCKES  BiBD. 
tf  Karf olk-flquare. 


CROYDON  BOURNE  FLOW. 

The  following  letter  from  Mr.  Baldwin  Latham, 
M.I.C.E.,  F.6.S.,  appeared  in  the  JDaili/  CntonicUf. 
It  refers  to  the  imderground  river  that  rises  at  certain 
times  after  a  period  of  considerable  rainfall: — 

"Under  the  head  of  *  Local  News  from  Croydon,'  I 
find  it  stated  in  your  issue  of  to-day,  that,  in  the 
coxucBC  of  a  few  days,  the  Croydon  Bourne  will  rise  in 
Marden-park.  As  the  author  of  the  prediction  of  the  rise 
of  the  Bourne  in  Croydon,  will  you  allow  me  to  state  that, 
although  Marden-park  is,  traditionally,  the  place  in 
which  the  Bourne  rises,  the  Bourne  recently  predicted 
by  me  will  not  rise  here,  and  it  is  very  improbable 
that  it  will  flow  at  all  this  year  in  Marden-park. 
The  predicted  Bourne  will  commence  as  a  small  Bourne, 
■flow  very  much  lower  down  the  valley  than  Marden- 
jpark,  or  inunediately  below   the  *  Rose  and  Crown,' 


under  Riddlesdown,  and  about  1,500  yards 
Kenley  Railway  Station,  and  will  not  comm( 
flow  until  after  JDecember  11. 

«  These  Bourne  flows,  which  have  for  many  a 
past  troubled  superstitious  persons,  have  been 
upon  to  presage  *  war,  pestilence,  and  famint 
there  are  numbers  of  instances  where  a  Bourne  f 
accompanied  g^at  outbreaks  of  disease,  as  i 
case  in  the  g^at  epidemic  of  fever  in  Croydon 
broke  out  in  the  latter  end  of  the  year  1832 ;  1 
Bourne  flow  was  not  the  cause  of  this  epidem: 
the  other  hand,  as  a  rule,  the  healthiest  years  ai 
in  which  there  is  the  largest  quantity  of  wate 
in  our  subterranean  reservoirs,  but  generally  ti 
ditions,  antecedent  to  a  g^eat  Bourne  flow,  ha^ 
favourable  to  the  development  of  fever  anc 
diseases. 

**  This  occasion  will  make  the  fifth  year  in  ' 
have  predicted  the  date  and  volume  of  these  my 
Bourne  fiows,  and  up  to  the  present  time  each  pr 
has  been  verified,  showing  that  the  cause  of  these 
flows  has  been  taken  out  of  the  region  of  conject 
placed  within  the  range  of  scientific  demonstral 

'*  The  predicted  Bourne  will  commence  to  fioi 
earlier  period  than  usual,  and,  in  consequence,  i 
bable  future  volimie  cannot  be  predicted  with  oc 
Present  indications  show  that  it  will  little  exec 
which  occurred  in  the  spring  of  1878.  If  tlicre 
be  a  large  rainfall  between  the  present  time  and 
of  February  the  predicted  Bourne  may  develo| 
large  flow  and  break  out  in  Marden-park,  baft 
should  be  the  case  I  should  be  able  to  predict  itsi 
ance  even  in  that  locality  before  it  occurred,  as  ] 
one  which  broke  out  there  in  the  early  part  of 
I  am,  Sir,  yours  faithfully, 

**  Baldwin  Lathasc. 
"CE.,  M.LC.E.,  F.GS.,  F.MS. 

i<  Wcfitminster,  S.W.,  November  SO,  1680.*' 


MSETIHeS  OF  THE  80CLBTT. 

Cantor  Lectures. 

Monday  Evenings,  at  eight  o'clock.    Th* 
Course,  on  **  Some  Points  of  Contact  betw( 
Scientific  and  Artistic  Aspects  of    Pottei 
Porcelain."      Five    Lectures,     by    Prof. 
Church,  M.A.  Oxon.,  F.C.S. 

Lectube  V.  AND  LAST.— December  20. 
Hard   paste    porcelains,    Chinese,     Japanefi 
European. 


MEETnrOS  FOK  THE  EK8TTI1IO  WSEl 

MoKDAT,  Dec.  ZOrn ...  SOCIETY  OF  ABTS,  Jol 
Adelphi,  W.C.,  8  p.m.  (Cantor  Lectiires.)  P 
Churcn,  **  Some  Points  of  Contact  between  the 
and  Artistic  Aspects  of  Pottery  and  F( 
(Lecture  VJ 

Medical,  11,  Chandos-street,  W.,  8^  p.m. 

Victoria  Institute,  7,  Adelphi-terraoe,  W.C,  8  p. 

London  Listitution,  Finsbnry-eircus,  E.C.,  5  pj 
E.  Ray  LankcMtcr,  "  Growth  from  the  Egw." 
TasBDAT,  Dec.  21rt... Civil  Engineer*,  25,  Great  Oeoi 
Westminster,  S.W.    Annual  General  Meeting 

Statistical,  Somerset  -  house  -  terrace,  Stran 
7}  p.m.  Mr.  R.  Price  Williams,  ••The  Q\ 
the  Reduction  of  the  "PreeeDt  Postal  Telegrap 

Pathological,  ftS,  Bemers-ctreet,  Oxf ord-Rtieet,  i^ 
Wkdxbsdat,  Dkc.  22s(d... Royal  Society  of  Literatm 
Martin's-place,  W.C.,  8  p.m.  Mr.  Walter 
Birch,  **  Pictures  from  the  Life  of  St.  Guthloc, 
Century  Roll  in  the  British  Museum.'* 
Thubsdat,  Dbc.  23rd... London  Institution,  FinsbinT-cii 
7  p.m.    Mr.  W.  R.  8.  Ralston,  **  A  Story-teilii 

Civil  and  Mechanical  Engineen,  7,  Wostnunater-i 
S.W. ,  7  p.m.    Mr.  A.  Y.  Walmsley,  •*  lb©  Pin 
and  their  Influence  en  Trade.'* 
Friday,  Brc.   84th  ...  Quekett  Microscopical  dnh,  1 
CoUege,  W.C,  8  p.m. 
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HOTICES. 


CAVTOB  LBCTUBU. 

kh  and  oonoluding  lecture  of  the  first 
\s  deliyered  on  Monday,  2OU1  inst.,  by 
H.  Church,  M.A.,  F.O.S.,  on  <<Soine 
\  Contact  between  the  Soientifio  and 
Ijspects  of  Pottery  and  Porcelain,"  in 
tention  was  specially  directed  to  hard 
selains,  Chinese,  Japanese,  and  European. 
DfDolusion  of  the  lecture,  the  Chairman 
''rakois  Cobb,  Treasurer  of  the  Society) 
▼ote  of  thanks  to  the  Lecturer  for  the 
g  course  which  he  had  just  brought  to  a 


JUVUILB  U0TVBI8. 

)  tickets  for  Mr.  Bomanes's  Lectures 
>w  been  disposed  of,  the  issue  has  been 
As  all  the  available  accommodation  will 
ed  for  those  members  who  have  applied 
a,  it  will  be  understood  that  no  member 
tmxtted  without  a  ticket, 
cretary  wili  feel  greatly  obliged  if  any 
who  is  unable  to  use  his  ticket,  will 
nd  it  back. 


UEIOEV  07  THB  PATSHT  XAW8. 

punoil  adopted  the  following  Petition  to 
e  ol  Commons,  at  their  meeting  on  Mon- 
init.: — 

BioHT  Hoiroir&ABLE  THS  Commons  is 
Pablzambrt  Assembled. 

wmhUP^HHwn  o/ih€  Council  0/ the  Soeidy 
Mtmufadure$t  and  Ccmfneree^  incorporated 
CkarUt, 


*  fiM  Sooiofy  is  deeply  interested  in  the 
jsm,  tad  fabnUi  that  it  ought  to  be  made 
Is^  mfm  as  possibki  to  we  progress  of 


the  Arts,  Manufactures,  and  Commerce  of  this 
country,  so  as  to  allow  the  inyentions  of  the 
United  Kingdom  to  compete  fairly  with  those  of 
all  the  world. 

2.  That  the  Society,  in  the  years  1850,  1851,  and 
1852,  published  reports  on  the  Patent-law  as  then 
existing,  and  that  those  reports  were  instrumental 
in  inducing  Parliament  and  the  Government  to 
pass  the  Patent-law  Amendment  Act,  1852,  which 
completely  reformed  the  law. 

3.  That  the  effect  of  such  reform  has  been  greatly 
to  stimulate  invention,  and  has  so  increased 
the  amounts  derived  from  Patent  fees,  that  they 
have  now  reached  the  sum  of  £180,000  a-year,  of 
which  only  about  £40,000  are  expended  in  con- 
nection with  the  administration  of  the  law,  leaving 
£140,000  as  a  tax  on  the  progress  of  invention. 

4.  That  your  petitioners  are  of  opinion  that  the 
law  still  retains  some  antiquated  fictions  which 
should  be  abolished ;  that  it  should  be  greatly 
simplified;  and  that,  as  Patents  relate  to  Arts, 
Manufactures,  and  Commerce,  all  matters  connected 
with  them  should  be  administered  by  persons 
having  knowledge  of  Arts,  Manufactures,  and 
Commerce,  and  not  by  legal  functionaries,  how- 
ever eminent. 

5.  That  your  petitioners  desire  to  call  the  atten- 
tion of  your  Honourable  House  to  the  Patent 
Museum,  which  is  in  an  unsafe,  overcrowded, 
building,  although  it  contains  imique  and  valuable 
specimens  of  those  early  mechanical  inventions 
which  have  revolutionised  the  Arts,  Manufactures, 
and  Commerce  of  the  civilised  world ;  that  such 
Museum  is  quite  unworthy  of  the  Nation,  and 
ought  to  be  replaced  by  a  suitable  building,  con- 
taining accommodation  for  a  Beference  Library. 

Your  petitioners,  therefore,  pray  your  Honour- 
able House  to  cause  the  present  latent-law  to  bo 
amended,  and  its  administration  to  be  entrusted 
to  the  Lords  of  the  Privy  Council  for  Trade. 
And  your  petitioners  will  ever  pray. 

Signed  on  behalf  of  the  Council  of  the 
Bocietfr  for  the  Encouragement  of  Arts, 
Mflmufactures,  and  Commerce, 

H.  Tbueman  Wood,  Secretary. 

The  Council  also  appointed  a  Committee  to 
draft  a  Bill  for  submission  to  the  Gbvemment. 


PBOCEEDIVGS   OF   THE   SOCIETT. 


CAVTOB  LsonrBKs. 

SOME  POINTS  OP  CONTACT  BETWEB* 
THE  SOIENTIFIO  AND  ABTISTIO  ASPEOTB 
OF  POTTEBY  AND  POBCELAIN. ' 

By  Prot  A  H.  Chnrehy  M.A.  Oeoa.,  7.0.1. 

LECTUBE    I. — DeLIYEBED    MOITDAY,    NOYSMBEB 

22,  1880. 

Terra-eotta^   Bricks^   Ba$aUe$f   Earihmwfare,    and 
Unglazed  Bodtea  in  general. 

There  are  several  opinions  now  current  as  to 
the  effect  of  scientific  Imowledge  upon  the  artistio 
value  of  the  products  of  manufacture.  Soma 
pevsoD|i  arme  that  the  evidsiy»  affotdsd  b^  tb^ 
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consummate  beauty  of  certain  Greek  vases  of  the 
"period  of  perfection"  will  suffice  to  prove  not 
omy  that  a  rational,  an  intimate,  and  an  exhaustive 
kiiowledge  of  the  chemistry  and  physics  of  ceramic 
materials  and  processes  is  not  needed,  but  also 
that  it  is  certain  to  end  in  what  we  may  term 
«trtistic  disease,  and  the  death  of  true  beauty. 
They  deem  that  knowledge,  full,  exact,  unbend- 
ing, fetters  the  imagination,  and  crushes  the 
poetry  out  of  the  handiwork  of  man.  Quite  on  the 
other  side  are  ranged  the  devotees  of  science. 
Science,  say  they,  must  be  master.  Nothing  is 
satisfaetory  but  mathematical  precision.  Not 
content  with  explaining,  by  means  of  all  kinds  of 
analytical  processes,    me  causes  of   the   beauty 


spirit  of  yesterday,  should  at  least  make  the 
attempt  to  secure,  m  some  measure,  that  quality 
of  rouuded  perfection  which  inspires  our  efforts, 
though,  alas  !  too  often  only  to  condemn  them. 
"We  enjoy  greater  and  more  varied  opportunitiei 
of  knowledge,  and  training,  and  execution,  than 
Wedgwood,  and  we  shall  fail  of  our  duty  to  our- 
selves and  to  our  country,  if  we  do  not  take  full 
advantage  of  them. 

Such  views  on  the  connection  to  be  established 
between  the  sciences  and  the  arts,  which  can  be 
enlisted  in  the  service  of  ceramic  manuf actores, 
have  long  been  mine.  Thirteen  years  ago,  in  «» 
address  to  the  Cirencester  School  of  Art,  I  used 
similar  language,  dwelling  with  special  emphaiii 


of     any   product    of    human    skill,    these    rigid   upon  the  right  use  of  the  large  resources  which 


disciplinarians  permit  no  departure  from  estab- 
lished   rule.      But,  happily,    there  is    a    third, 
<uid,  we  trust,  an  increasing,  group  of   persons 
•concerned  with  manufactures,  who  take  a  broader 
view  of  the  requirements  of  the  day.    They  are 
prepared  to  welcome  every  kind  of  aid,  from  what- 
ever quarter  it  may  come.    They  call  in  the  assist- 
ance of  the  chemist  to  analyse  old  materials  and 
to  search  by  synthesis  for  new.    They  appreciate 
highly  the  hereditary  and  traditional  knowledge 
and  skill  which,  rightly  directed  by  a  sense  of 
fitness  and  beauty,  have  often  in  past  times  been 
alone  sufficient  to  produce  results  of  the  highest 
excellence.      But  they  will  be  always  on  their 
^;aard   against — ^they  will   not  permit— the  dull 
uniformity  and  the  complete  stagnation  conse- 
quent upon  a  mechanical  routine,  however  perfect. 
They  may  temper  the  individual  originality,  which 
cannot  bear  to  be  always  producing  the  same  pot, 
iust  as  the  true  painter  will  not  endure  the  too  easy 
labour  of  continually  painting  replicas,  even  of  his 
best    picture.      But    the    judicious    director    or 
manager  will  be  ever  on  the  search  for  new  develop- 
ments in  art.    He  will  strive  to  learn  from,  rather 
than  to  imitate,  the  productions  of  other  countries 
and  other  times.     He  will  press  into  his  service 
every  improvement  in  machinery,  in  grinding  and 
washing  the  raw  materials,  in  enamels  and  glazes, 
in  kilns  and  the  use  of  fuel ;  but  he  will  not  allow 
the  accuracy  of  his  processes  to  exclude  the  charms 
of  variety  and  tenderness  in  his  products.    He  will 
recognise  the  importance  of  the  fact  that  such  a 
thine  exists  as  harmony  between  the  material  and 
its  oeoorative  treatment,   both  as  to  form  and 
colour.    He  will  not  insist  upon  the  application 
to  the  finest  egg-shell  porcelam  of  designs  charac- 
terised by  rugged  picturesqueness,  nor  will  he 
diaper    a    piece     of    rough-marbled    clay    with 
delicate  reticulations  of  coloured  golds. 

But,  after  all,  is  it  not  clear  that,  if  an  excellence 
of  result  that  will  bear  the  test  of  time  is  to  be 
achieved,  the  highest  art-knowledge  and  the 
highest  art-power  must  be  affiliated  to  our 
potteries  ?  The  perpetual  experimenting  (un- 
trained as  much  of  it  was)  of  Wedgwood,  would 
have  led  to  no  very  adequate  realisation  in  actual 
ceramic  products,  had  not  the  sweet  and  careful 
neo-classical  art  of  Flaxman  been  available.  With 
wider  research,  with  profounder  insight,  with 
more  numerous  and  more  varied  available  examples 
of  excellence ;  in  description  more  full — in  ex- 
planation more  exact,  in  analysis  more  thorough, 
m  Bog^stion  more  fertile,  in  xaste  more  eclectic — 
the  i^irit  of  to-day,  if  n^or^  ^xf^q^^^  than  the 


chemical  knowledge  bestows  upon  the  art  of 
pottery,  and  urging  temperance  in  the  employ- 
ment of  strong  colours  and  showy  glazes.  These 
should  be  used  to  decorate  and  develop  ths 
beauty  of  fine  contours  and  good  forms,  not  to 
obscure  them. 

My  special  object  in  these  lectures  requires  a 
few  explanatory  words.      The    general    title   of 
the  course  indicates    its  character,   but  not  the 
limits   which    many    causes    combine    to   place 
upon  my  treatment  of  the  subject  which  tt  to 
engage  our  attention.     What  then  I  propose  d<niig 
in  the  present  and  subsequent  lectures,  is  simply 
this— to  note  the  relations  existing  between  the 
chemical  and  physical  qualities  of  some  kinds  of 
earthenware    and   china,  pottery  and  i>orcelaihi| 
or  whatever  names  we  may  use  for  these  prodnctB» 
and  their  artistic  qualities,  as  apprehended  by  the 
trained  eye.    On  ^e  one  hand,  I  shall  not  atten^A 
to  offer  instruction  in  practical  potting,  of  which  I 
know  far  too  little  for  my  own  satisfaction ;  on  the 
other  hand,  I  shall  make  no  pretence  of  soientifio 
completeness  in  what  I  say  on  the  chemistry  and 
physics  of  my  subject.    From  time  to  time  oironm* 
stances  have  led  me  to  analyse,  or  to  examine 
microscopically,  the  raw  materials  and  the  finished 
products  of  certain  ceramic  wares,  and  I  pnrposB 
dwelling   upon   the  connections  thus  unravelled 
between  texture  and  composition  on  the  one  side, 
and  artistic  effect  on  the    other.     Thus,  it  wiU 
happen  that  many  important  matters  will  not  bs 
so  much  as  named,  and  that  some  trivial  details  wil] 
be  thrust  into  places  of  undue  importance. 

As  neither  my  knowledge  nor  your  time  would 
admit  of  a  complete  discussion  of  the  large  subjed 
before  us,  you  will,  I  trust,  pardon  the  impenee- 
tions  incidental  to  my  treatment  of  relationships  si 
once  numerous  and  obscure,     And  now  that  1 


endeavour  to  place  in  orderly  sequence  some  of  the 
main  features  of  to-night's  subject,  X  feel  per 
plexed  by  the  difficulty  of  marshalling  my  facts 
Perhaps  my  best  plan  will  consist  in  first  offeringi 
kind  of  conspectus  of  the  contact  points  on  whud 
I  wish  to  dwell.    We  may  set  this  down,  then— 

affect 

1.  Form, 

2.  Surface, 

3.  Colour. 

Form  is  the  primary  necessity  of  all  good  warei 
If  beauty  of  form  be  attained,  the  eye  is  satisfied ;  i 
demands  no^^hing  mo^re*    In  the  entire  whrnoioe  o 


70DBNAL  OF  THE  BOOIETT  07  ABTS,  Dscehbeb  34,  1680. 


oa,  whether  of  sniface  glou  or  of  colour, 
t  is  felt.  The  wtufaction  famished  hy 
if  form  mny  be  exatuined  criticuUj  with 
ge,  tint  I  do  not  propoxe  to  cou'idir  this 
)f  the  subject  now.  1  wont  to  dnw  your 
1  to  the  twoqaeatioDaofaurfKwnndcolouT, 
•  onglAu^  ware*  are  oouoemed,  adding 
1  there  a  few  observBtionR  on  peculiarities 
idbypottt^ry,  which,  though  glazed,  owes 
AgHica  to  the  body  rather  than  to  the  glaie. 
■f  Bp  in  order  soma  of  the  gpeciiuens  before 
■hul  b«  able,  I  hope,  to  apprehend  the 
iona,  ivhioh  sach  products  afford  of 
ysical  and  ohemiool  qoajities  of  their 
mtB.  Plustidty,  iniolubihty,  contractility, 
ity.  Bud  chemical  intaroction,  may  be 
M  included  amoitgat  the  qualities  thus  to 

is  a  Bppcinien  of  common  brown  earthen- 
[  Japan  pte  msnnfacture.  Three  hemi- 
I  cnpe  of  differmt  aizea  have  been  attached, 
1st  throws,  by  pressure  to  one  another, 
r  in  which  their  form  has  been  modified  by 
presnire  and  contact,  exhibits  at  once 
•city  and  plasticity  of  the  moist  clay. 
id  example  is  furnished  by  this  Japanese 
wbich,  m  lien  of  a  handle  opposite  to 
has  two  depression  ■  for  fijiger  and 
on  opposite  iide«— depressions  made  in 
iat  day  without  brealong  the  continuity 
abiio.  Trae,  such  uniymmetrioal  oavittea 
ipOB  the  grotwqae ;  and  ao,  when  workf  rs 
r  kBowledge  utilised  such  capacities  of  the 
iloiy.  they  added  two  or  more  further  de- 
I,  seen  in  many  vesieU  of  Qteek  and  Boman 

F,  modelled  from  the  cypress  of  Japan, 
IB  nnohangesble  choraotet  of  a  refractory 
lieldln.  th>on  all  the  minute  and  intricate 
:  this  leaf,  has  rested  for  honrs  the  molten 
et  the  sharpness  of  every  original  impress 
ovld  haa  remained  intact.  Neither  fnsiou 
ition  has  ooonrred. 

ompoctness  attainable  withnnglazed  bodies 
llifully  shown  by  those  specimens  of 
r  ware,   which  were  polished,  partially  or 

■nd  inside  and  outside,  on  the  lathe. 
a  of   a  rii^  reddish  brown  hue,  and  bear 

as  fine  as  the  jaajier  and  basalt  wares  of 
ood,  which  they  antedate  by  fifty  years  or 
Snt  this  mode  of  achieving  a  fine  surface 
>  be  oommended.  It  brings  out  no  device 
pre,  though  it  does  Illustrate  a  physical 
J  of  this  ware,  intelligible  under  the 
ope.  At  the  high  temperature  employed 
jBottoher's  red  ware,  the  alkaline  matters 

have  formed  a  slightly  fusible  ailicious 
,in  whidi  the  day  of  the  paste  is  firmly 
ted;  the  resultant  texture  approaches  that 
.  poToelain,  and  may  be  justly  oonsidered 
toneware.  Yet,  on  examining  the  extant 
of  this  ware,  often  of  large  size  and  com- 
nu,  (Bie  cannot  help  regretting  that  so  much 
has  been  bestowird  on  this  compact,  but 
uninteresting,  body— labour  wbioh  might 
am  much  more  profitably  given  towards 
idotnnent  of  the  hidden  beauties  of  Bome 
.  baid  stone,  such  as  agate  or  jasper. 
vans,  iisulat  to  the I>readen " red  china" 
Aer,  w^m  awde,  at  one  time,  to  a  large 


extent  in  China,and,  during  thepreeentcentnir,  in 
jHpan.  Here  are  half-a-dozen  specimens,  iUns- 
trating  easier  and  more  legitimate  modes  of 
decoration,  than  that  originally  devised  by 
Bottcher.  We  notice  upon  thehO  examples  orna- 
ments and  devices  worxed  in  the  unburnt  ware. 
The  methods  employed  are  four,  and  we  may 
characterise  the  several  decorations  as  (1)  incised; 
(2)  inlaid  ;  (3)  onlaid,  or  apphed ;  (4)  impressed. 
tihould  the  resources  of  these  methods  be  deemed 
insufficient,  the  ware,  after  firing,  may  be  adorned 
with  coloured  enamels;  some  beautiful  examples 
of  Chinese  oiigiu  exhibit  blue,  ereeo,  and  wbite 
enamels,  which,  by  their  surface  lustre,  as  well  as 
by  their  colour,  contrast charminRlywith the  matt 
or  half'deod  ground.  The  so-oallea  Blishima  ware 
of  Japan  affords  further  illustrations  of  the  inlay- 
ing of  one  clay  with  another,  and  recalls,  in  a 
measure,  the  diief  oharaot eristic  of  the  /iilmcs 
ffOiron  or  Henri  Deux  ware.  In  the  East,  as 
in  Europe,  the  range  of  colours  in  the  body  and 
its  ornaments  included,  besides  many  ihades  of 
red  and  brown,  buff,  drab,  and  yellow. 

No  ware  made  in  England,  save  that  of  John 
Philip  Elers  (1693-1710)  and  of  his  imilaton  and 
successors,  quite  equalled  the  "  Eastern  red  dry 
china,"  as  Wedgwood  c^ed  the  Oriental  fabric  to 
which  I  have  been  just  referring,  Wedgwood's 
own  attempts  in  this  direotion  were  not  equal  to 
Elers's  worii,  in  fineness  of  pastfi  or  tone  of  oolonr. 

The  red  tintof  the  greater  number  of  the  wares 
which  I  have  desoxibed  brings  us  to  the  oon- 
lid^ration  of  its  cause.  Iron  here,  as  ^Isewhera 
in  tjte  g-oducta  of  art  as  well  as  of  nature,  is  the 
cause.  Thi»  metal  exists  in  otays  bnmt  or  anbnmt 

at  least  six  states  of  combination : — 

1.  Anbydnmssasquioxida— causingaredorpink 
oolonr. 

2.  Hydrated  eesquloxide — yellow  ot  brown. 

3.  Pyrites— grey  or  blue. 

4.  Glauoonile— grey- green. 

a.  Fertio  silicate— yellow,  buff,  or  fawn, 

6.  Uagnetia  oxide — neutral  grey. 

But  it  is  not  a  mere  question  of  the  presenoe  of 
oneof  these,  for  often  two  ormoro  in  the  same  body 
influence  its  colour.  Through  different  amounts 
as  well  as  qualities  of  iron  compounds  are  the 
resulting  colours  influonoed— further  effects  being 
produced  by  the  several  nndennentioned  oonditions 
or  materials : — 

a.  Heat  of  greater  or  less  degree. 

b.  An  oxidising  atmosphere  during  burning. 

e.  A  reducing  atmosphere ;  or,  carbonaoeous 
matter  in  the  ware. 

d.  Presence  of  lime  or  magnesia. 

e.  Presence  of  alkalies. 

/.  Presence  of  very  fine  femiginons  partides. 

g.  Presence  of  soluble  alkaline  and  earthy  salts. 

By  the  consideration  of  the  states  in  which  the 
iron  existed  in  the  clay,  and  of  the  changes 
wrought  by  the  oonditions  and  materials  just 
named,  it  is  easy  to  explain  and  produce  at  wUl  a 
very  great  variety  of  colour-effi-cts  in  uiiglaied 
ferruginous  pottery.  Many  examples  illustrating 
this  fact  may  be  oited.  HucJt  are  the  bufi'  and  red 
terra-oottas  of  Watcomhe,  and  those  mode  at 
Copenhagen  by  Ipsen  and  Ahrends ;  the  body  and 
decorations  of  many  Greek  and  Boman  vases ;  the 
.black  wan  onoe  so  abnud^tly  mannfaotuwd  in 
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Boman  Britain;  and  a  large  variety  of  Japanese  come  this  difficulty,  at  least,  to  a  oonsiderabia 

froducts,  amongst  which  the  mottled  clays  cf  the  extent, 

mado  and  Banko  wares  should  be  particularly  It  wonld  be  wrong  for  me  to  condnde  my  lectori 

noted.    But  no  better  illustrations  of  the  varied  this  evening,  without  special  mention  of  the  kind* 

functions  of  iron  in  earthen  bodies  can  be  furnished  ness  with  which  my  request  for  the  loan  of  speofc- 

than  those  which  bricks  supply.    We  have  thin  mens  has  been  met.     With  a  single  exception,  to 

Boman  bricks  burnt  right  through,  and  completely  ask  was  to  obtain.    To  Messrs.  Mintons,  of  Stok»< 

oxidised ;  we  have  the  thicker  oricks  of  to-day,  upon-l^ent,  Messrs.  G.  Maw  and  Co.,  of  Broseleyv 

varying  between  brown  and  orange,  according  to  the  Campbcdl  Brick  and  Tile  Company,  aadMensb 

their  position  in  the  kiln.     Then  there  are  the  Londos  and  Co.,  the  extensive  importers  of  Orieatid 

plum-coloured  bricks  of  the  Tudor  times,  and  the  wares  in  London-wall,  I  must  express  my  laigt 

orange-red  of  the  close  of  the  seventeenth  and  com-  obligation  for  many  of  the  illustraUve  examplflt  to 

menoement  of  the  eighteenth  century.    The  sickly  whidi  I  have  been  directing  your  attention  to-iii|^ 

yellow  bricks,    blanched  by  added  chalk,  made  »^— — ^.^ 
irom  the  London  clay,  are  a  good  instance  of  the 

curious  effect  of  lime  upon  ferric  oxide,  neutralising  MISGELLAHEOTTS 
its  redness,  and  even  replacing  it  by  a  dull  pale 

green.    The  Dutch,  two  centuries  or  more  ago,  ♦ 

made  excellent  impressed  bricks,  with  good  oma-  

mental  details;  some  are  to  be  seen  stiU  at  Walaing-  NOTES    ON    USEFUL    PLANTS, 

ham  and  Ley.      And  the  exquisite  terra-cottas  of  (From  the  Kiw  lUportfor  1879.) 

the  time  of  DonateUo,  stiU  extant  in  Florence,  ^he  report  on  the  Royal  Gardens,  Kew,  for  187^ 

•how  what  forms  of  beauty  can  be  reahsed  in  com-  ^^^  haT  recently  appeared,  contains  some  notes  <m 

mbn  and  smiple  clay.      It  would  be  as  well  for  me  the  introduction  and  aodimatLsation  of  useful  plants  iite 

to  draw  attention  here  to  the  peculiar  defective  India  and  the  Colonies,  which  may  be  interestingtoll» 

surface  tint  which  some  terra-cottas  exhibit.     If  readers  of  the  Journal, 

one  portion  has  been  more  compressed  than  another,  With  regard  to  those  important  medidnal  plaal^  tti 

or   if    one   part   has  dried  first,   there  is  great  Cinchonas,  Sir  Joseph  Hooker  deals  firstly  wikk  lAi^ 

probability  uiat  the  part  so  pressed  or  so  dried,  are  known  as  Columbian  barks,  namely,  those  prodnriif 

will  be  covered,  after  ming,  with  a  firmly-attached  *he  Calisaya  of  Santa  Fe,  and  the  hard  Carthagw 

fihn  of  irremoveable  pale-coloured  siHcate,  formed  Jf^ks.    Both  of  these  are  of  an  wrtrem^  ^^*^™ 

by  the  union  of  calcareous  and  other  soluble  salte  ^^'  f^.  °?^y  *  ^«^  JP^*?  remamed  at  Kew  at  tti 

/n»<M.A«4^  ;«  *^^^  ^^4^^^  ,»/n;.4-a»;«o.  4^v«^  ^i««\  ««-4.v,  dose  of  the  last  year.  Oneof  these  was  sent  to  Jamaio^ 

(presoit  m  ^e  water  moistenmg  the  clay)  Tnth  ^       ^^^  the  Superintendent  of  the  Botanic  GhuS 

Bhca  in  tiie  body.      You  thus  get  a  sickly  pallor  reports:-" Our  spSimen  of  Carthagena  bark  is  k 

whCTeit  IS  not  wanted,  as  on  the  cheeks;  while  splendid  condition.    Wehave  now  seventeen  well  eiliib. 

lights  ^pear  on  edges  and  m  shadows,  and  distort  Ughed  cuttings,  with  promise  of  more."    The  xemainte 

the  modellinfl^.  of  the  plants  were  sent  to  India,  and  a  subsequent  vepill 

Thus  far,  1  have  spoken  chiefly  of  colour  stains  from  (^outta  says  that  they  are  doing  well,  and  then  li 

of  earthenware  bodies  attributable  to  iron,  and  yet  every  probability  that  they  will  soon  be  auuuoisluHy 

I  have  by  no  means  exhausted  the  subject,  for  I  propagated. 

have  not  even  alluded  to  these  agate  wares  of  the  Regarding  the  extended   cultivation  of   tlie  wwH* 

eighteenth  century,  made  at  Staffordshire  and  at  known  species  of  Cinchona,  C,  tueeirubra,  C.  ofmnM^  ,  i 

Apt.    But  I  must,  at  least,  mention  the  coloured  ^^  ^•^*^'"*f  ^^''^SJ^tJ?"  ^^"^^                           * 

clays  which  Mr.  G.  Maw  and  the  Campbell  Tile  ^^us,  ^J?^;^' J^^^^                                                  / 

^ipanym^sosuccess.5myinthei^^^^^^  «a^^p^^omncW^^^^                                     ^ 

Here  wo  have  the  oxides  of  cobalt,  manganese,  ..  ^.   ,       ^  .    ,.             ^  v  v   ,^1.   ^u  -^v    .                 - 

copper  and  chromium  tinting  the  unglazed  clays  ,c;S:SJr:^tX?':^^S3i^''«^22i)^1^^            « 

throughout  their  substance,  and  yet,  in  most  cases,  appearance,  and  moat  of  them  have  only  a  few  Iflavea  at  At    r 

notino^yingthe  hardnew  of  the  body.    One  of  irt^^'JS5^l5d.rLr^  &S?2£ 

Mr.  lir.  Maw  S  specimens  seems  to  owe  its  spangled  not  so  much  to  the  climate  and  altitode  as  to  the  Teory  steep 

touches  of  puce  to  the  partial  combination  with  andshaUow  raface  soU  rarting  on  lockjwhich does  not  1 

^\x^  «xo«4>^  /N#%»;»,^4-A  «..^»«.4^.  rv«  ^»«^l.,<>;4^^  Bufftaent  moisture  to  smt  these  plants.    The  plants  of  OVs 

toe  paste  of  nunute  frairments  of  pvrolusite.  ......v..a.»  n^r  .T«r«no..  in^v  vonr  Tnnnh  )wfi»r.  and  bn^  mn 


»« 
V 


'% 
-J.  • 


Leaving  for  future  consideration  the  character-  and  situation,  as  well  as  the  soil  in  that  plaoetseemtobeaai   *»; 

istic  capabiHties  of  many  other  kinds  of  earthen-  «^^  ^  ^»  '^^^  than  in  the  Nungktow  plantations."               , 

ware  bodies,  I  may  conclude  the  present  discourse  From  Burma,  the  report  of  Major  Seaton  is  not  tmf  I  > 

with  a  few  words  on  the  subject  of  texture.  Many  favourable  on  the  prospects  of  Cinchona  ouUivatiaHi  ?/ 

ingredients  may  be  (and  some  have  been)  intro-  TJie  plantations  seem  to  have  been  made  so  far  back  •  ^. 

duced  into  a  paste  or  body,  rather  to  influence  its  ^°'^*    ^®  ^^^ '                                                            ^ 

texture  than  its  colour.  The  satiny  aspect  of  wares  "  '^  ^^rJ^i^^L^  I^^^  •SP!?'*2L^^  ^ 

^     A   •    •         V     j.'£                        1      A         -L  J       1        J  promise  well.    The  oldest  trees  dying  off,  and  the  trees  oC  ^mf  t: 

OOntaming  aoeetlform  minerals,  though  developed  ^all  size  flowering  and  fruiting  freely,  are  only  too  suieiriBi  '^ 

by    a    gLue,     is    perceptible    without    such    aid.  that  the  tree  ttnds  itself  in  a  site  not  adapted  to  its  ieqn&s»-M) 

Laminat^  and   acicular  minerals  and    artificial  JSruSiUJU?^fSSn?^7SiX*»^bSiSSrSSS£-| 

compounds  lend  themselves  more  readily  to  this  ble  that  with  the  technical  knowled^  as  to  the  methods  of  eiilll-  -'<•) 

end  than  do  substances  presenting  greater  soUdity.  potion  of  cinchona,  and  ^^^^Jl^H^.^S^J!^ 

mL    j'iD     li.        I.*  1.  XL  *^          •  1-           •j.i-  xv      1  fromit,  which  have  been  worked  out  m  Ceylon,  a  DetterftweaBf 

The  difficulty  which  the  association  with  the  clays  ,  Ih>  put  upon  the  experiment  in  Burma." 

of  dissimilar  compounds  involves,  is  due  to  the  ^^  Gadcrif,  near  the  frontier  of  AbTsainia,  (XmOmm 

unequal  expansion  and  contraction  on  being  heated  gu^rubra  is  said  to  do  welL    In  Qsyhm,  it  ia 

or  oooled,  which  the  different  substances  suffer.  that« 

But  the  Japanwe,  in  the  specimens  which  I  brought ,    «  The  enterprise  of  the  pl«it«r..«idaea««rtr  of 
Jiere  to  lUnsirats  this  matter,  peeoi  to  have  over-  ;  a  vp^yjetHn^fgr^ywted  capital,  has  tod  to  aadh  i 


'•ri 
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jiii—itiTi       lite  fQllowin^  ■tAtanait  appeared   .... 

tmimr  for  8nitomb«r  IWh,  ISrS;— 'Orec  lu^nnuin 

^^BM  MM  if  {TiacAdAd  qAcincUu  amB  to  maturity  in  four 
1  r**)*-  iiUla  if  tna  Mglo  to  ahow  ilmi  of  cuikar  or 
i>ui  two  and  a  half  ycaza,  the  bark  ought  at  onoe  to  be 

Buk  of  MuA  tnM  nil  par  well  for  tlu  gaUwrincr.  W« 
to  Hi— !■  Howard  a  ^leciiaen  of  bark  fnm  thros  aod  a 
<  old  U'»««.    Hw  maillot  vu, '  good  nwrkMablt  baik  u 

>  Ti— [ill,    the   BapeiiiiteadGat  of  the  Botaoio 


hHve  biwn    ther  an  malnag  u 


thuLiland    " 'Hia  healthy  appaarann  of  miu  of  theUndi,  and  the  radUgnwtil 

India."    Title  i>  In  aocoTdanoe  with  what  li 

of  the  cllmala  of  that  (Bitn-taopiiial)  part  ot  India. 
.Ur.  HuTton  lepota ;— '■  When  eown  in  lUr  thar 


!•*  iQla,  wUch  la  naiTctMUT  «dopt«d  in  Cerlon,  but 
km.  ]  fcAT  that  the  ejitein  of  giaia  houeee  and  prupa- 
i  haidcnins  fmoM  hu  done  musfa  (o  frigtatni  people 
j^  CindionK  here,  and  beeidee  [the  GoremniBat  pWta- 


latlDK  leana. : 
,  and    tn  the 


rear,  ponlbly 
lUntsl  thicklT 
-T,  the  — ■  -■ 

la  thiid; 


I  naariy  M  par  acre  per  annum,  Br  the  third  year  the 
eU  planted  and  w^npplied,  ought  to  eorertlu  ground 
ill  ■BbHqocQt  waeding.'' 


<  ICuicitina  :— 


n  eatafat^orilj;,  bat  it  ie  hiwed  eome 
!  ^Towiiw  thu  ueeful  plant,  wbieh  will  giro  benefldal 
my  •tlllba  hit  apon ;  only  it  muU  differ  oonildanbly 


it  of  the  Botanic  Gardou)  repoaie  :- 

-  *- —   ^ —   proTad  fruitleea,  bu 

ire  likely  to  do  well  a 


■em  to  thrira  t^rty  weU  in  Singuon,  hot  do  not  •ppaar  to  itaaa 

Eraneplanting.  Eueatgptiu  aidtrapUoit,  S,  Btiisyi,  aud  one  or  two 
other  ipedce  ace  growmg  well  in  the  nonery." 

ZtnziBiB.— Dr.  Kirk Informi  me:— "TheAaiJyrtMeilHiJiia 
from  Queeniland  it  now  in  leag  than  two  yeui  from  eeed  about  IS 
feet  high,  with  wide  btandui." 

On  the  very  important  subject  of  fodder  pUnti,  tlw 
Kew  authorities  have  a  great  deal  of  information,  *• 
the  following  eitracta  will  ahov: — 

aoiNEi  GaiM  {PanicumjumttHBria^.—'TbiB,  itamMn 
takes  the  plaoe  of  aU  other  fodder  gnwea  is  DomliiiM, 
as  it  ia  hardj  and  requirea  but  little  oultiTatioil. 

Dr.  Imray  says: — 

"  By  keeping  (he  imda  dowa  ftod  a  little  manure  oeoaiionally,  H 
may  be  cut  down,  (zop  after  crop,  for  many  Tcan.  I  hare  had  a 
guinea  gniee  plooe  treated  in  thia  way  toi  fsll  twenty  yean." 

PwciLT  ConraiT  {SumpkytmH  ptnfrintmij.—Fiom 
Tarious  trials  that  hare  been  made,  it  haa  been  shown 
that  this  plant,  although  of  great  utility  aa  an  e«dy 
fodder  orop  in  cool  and  temperate  oatmtriea,  ia  not 
adapted  for  oult^ration  in  hot  ooontriei : — 


UtDB 


Agri-HorSi. ^  .., 

ith  Prickly  Comfn^  hat*  Mled,the  plant*  wl 


in  tlia  gudana,  thou^  recaring  ra 

of  attention,  haring  one  by  ona  poiaiHu-  - 

SABuusFOBR.^Mr.DDthler^xnic— "Ido  not  ballere  that  the 
condition!  at  Baharanpon.  aa  legarda  either  climate  or  ■nil,  an 
faroulabla  for  the  proBtable  culliratkin  of  tbia  plant.  AtChaJnil 
it  thrivee  fairly  w»ll.  Three  oopa  were  taken  dmtBg  the  yaw 
from  3ft  teota  growing  3  feet  apait-    Tht  aTOage  weight  of  ead 


_     . .'  about  8,000  feet,  __ 

„„_jBgliMfI]netai  they  hare  ban  lattaotlnly- 

Imt  pwteg  to  tba  moiitar  diinote,  the  nowth  contiaMe    i 

Jtiatm  mr  lait  InqiMtion  I  found  one  of  the  larger  j 
tn  ttw^  AO  feet  higli  i  it  had  three  large  itama  at  about  I  ■ 
1  bi^  dM  taaae,  the  laaT»  liarlng,  it  wu  aaid,  been  broken  < 
diVwhm  young."  ,; 

^rfiD(thieoiiltitation  of  C^ohonasinSikkim,  the    , 
of  Dr.  Kin^,  pnbliihed  in  the  Journal  for  Septem- 
■d  lart,  p.  809,  i>  of  a  sabsequent  dat«  to  that 
EmtbeEewiepoTt. 

tbe  anbjeot  of  Encalyptna  planting,  Sir  Joseph 
r  npocta  u  foUowa: — 

.  rrvv"-^  tarn  Xaw.  Hu  following  notioee  repmenC  the 
I  BBteiB  tke  eaMratlon  in  rarloiu  parte  ot  tbe  world  :— 
1. — Ur.  Ooita*  Maun  npocta :— "  Euotlniii  iMtiiJu  la 
tafMMattnwiiw  qieciaa  mltlTalad  in  the  KluUl  Hilli, 

Atoltet " 

al ^Dr. 


"Prickly  Comtnr  luu  ugaia  been  a  thoroo^  laQure,  and  it  ia 
DOW  a  (aijt  that  thia  plant  ii  of  UtUa  oaej  at  laait,  on  tU  Sonth 

On  the  Tiosintf  {Euehlana  luxnriiint),  Ur.  Woodraw 
reports  as  follows  from  Bombay ; — 

"  SucUitiia  limniiiu  piDdneed  a  heary  mop  of  forage  whai 
tTwted  u  a  guden  plant,  but  not  battel  than  would  ba  glnn  by 
■ugftiwane  in  the  wune  tiiOTmiitaiwea.    inieii  tnatsd  aa  *  flxad 


^uiaKiLiKD.— lb.  trailer  HillnportafraaBiiabaiH:—"na 

xis  received  by  me  ware  duly  planted,  and  grew  both  atnms  ana 
althy,  dowering  about  the  month  at  Kay.    From  the  oppor> 

nityl  hare  had  of  judging  of  it-  — — " """  ^ '  -* 

inlon  that  it  can  be  grown  bl 


healthy  p: 
produced.' 


■o  fibroua  and  hard  to  posaaaa  a 


, .make  further  axpm 

.—Mr.  Duthie  leporte  i— "  Al  tar  u  eultiTatlOD  ts 
sea  bae  been  complete,  ^e  majority  wna  flne, 
and  an  abundant  npply  of  exeellent  leed  wan 


ton  report! :  —  "  Thia  graaa,  al 
it  ita  lepntation  la  the  tttiaiti. 
been  dlitiibuted,  but  aU  aoDonn) 
laC  it  part  far  better  to  (now  mi 
11  grow  noalaU  will  pradaoa  a 


m  ITTiai  iiaiiaika        "riiiiriiialjiillfiiiiiin iliml 

r*  hope  of  auewaa  dun  the  more  aouthem  apeciea, 
l^ot  »hict  fai  the  ^aina  of  Bengal  aanguine  people 

imi).— Hr.  Bhnttlnrorth  reporta:— 
al  BoeaJyptni  war*  aown ;  nearly  all 

a].— OoLB^OBwporti  thatthe  plas- 


■ad  vli^Wn  Id  nowdi.  atad  requlio  to  be 
tttlOatinat.-  HncDhaiwarwhat  la  ni] 
ra  appai»  to  iiomr.  ~  Four  treea  are  : 
A  anfr  dz  J^a  old.  "On  hara  attainai 
Uifc  and  an  tr*  taahas  In  diuata  fii 


tfRnutEs 


••4  ataads  wtad  waU.  Hm  gnmi  (BmaUriiba)  gat  nry 
a  ODdMldan  look  well  auept  In  dompa,  whetv,  for  the 
rh«y>MSttVanlbslt«*dai  the  outvie  1^  other 


quanti'tiee  ot  eeed.  -  -  .. -   ^— 

the  aame  ground  t^ 

BuuTn  Adbtiiui.— Dr.  Schombnifrl'  report!  from  Addalda 
thai,  ootwithrtandisg  the  dliaitroua  drought  of  the  early  port  of 
ime,  "the  preisilmg  dryseaa  did  not  injure  the  plaula,  aSowing 
not  the  alightaeteSect  on  their  learea,  irt>ieh  preaerrad  tha& 
healthy  green,  while  the  blades  of  0W  other  gTMHi  mffatal 
maleriaUy.  .  .  .  At  the  OoTemownt  gardia,  at  Palnnato^ 
In  the  Northern  Tmiiory,  the  giovtb  of  tbe  AkMbu  haa  Un 
surpriung.  In  the  couiw  of  Bre  or  dz  month!  the  plaota  readied 
thelieightot  i»  to  U  feet,  and  the  atema  00  one  plant  numbmd 
K.  The  plant!,  attar  mowing  down,  grow  agaia  aavatal  M  in 
afewdayi.  Tbeuttledelight init hia tnahatataaliowbtndty. 
Undoubtedly,  there  is  Dot  a  mens  pioUfle  fonaa  plant  known. 
.  ...  1  pan  recommend  it  aa  a  moat  valuable  aamma  fofan 
pUnt  in  our  dry  climate,  (apedally  If  ItcanbepUotadlnaBafat 
•oil.  Hie  only  drawback  with  na  will  be  that  the  ripening  of  ttM 
eeed  crop  will  be  prohlematicBl,  aaearly  troiU  will  kill  the  plant." 
The  most  recently  introdaood  fodder  plant  is  known 
aa  the  Tagasaste  (c^liiui  proltftnu  car). 
"  It  ia  a  ihrub  iadigenoua  to  the  Chnario.  the  laafr  brondus  of 

... 'i  to  be  a  uaeful  fodder.    It  nqnirei  *  Ggtat  dry  lOO, 

inlolennt  of  fnMt  hi  wtoter.    The  plaida  sbooU  ba 
leet  apart,  m-  ■--  —  ■ "■—  " 


and  i!  in 


andwilllast  lOloSOyean.  litty-ftra  pwmda  of  fwA-dmppjd 
Tagaaoala  mixta  with  Wlba.  of  dupped  itiaw  ia  aiM  te  ba 
BD^Unt  tor  the  daily  noDriihrn^rt  Of  t>b^«(»«>   Tta  wO, 
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■tttliHUt." 

■ADmu,— Most  o:  _ 


dlh  I  be  tbriTJng,  and  showing  dgns  of  flowsring,  a 
"^    IB  lioped  Bame  opmioa  ot  uie  economio  value 


,_^ . ,,, .  uu^.  The grnvth of tbfl pUnt 

la  vteorous,  mme  of  the  i^aata  Iiatld^  nacbed  2  lo  3  feet, 
ImAiiis  hndllij.  nut  In  the  alightcat  degiea  ilfeeteil  brthsnTcn 

(or  dlAibutiDn." 

Tbe  sappl;  of  India.mbbei,  oi  CsoQtoliouD,  ia  a 
question  that  has  of  lBt«  ^ears  oooapied  the  attention 
^  cODUnercial  as  well  as  sdentific  men.  It  boa  received 
a  good  deal  of  attention  at  Kew,  as  tbe  folhiwiog 
eitraots  from  reports  from  Tarious  partu  of  tbe  world 
will  show 

1.  Ci«Tn.LOi.— BiNo*fo«i.— Mr.MnrtoaMp«t«:— *"niBpUn*« 
of  EeiBK  and  Cutilloi  in  the  gudem  ue  nor  luge  pluita  ,but 
blthflrto  prope^titn]  from  the  fltroii?  ffrovrUu  the^  are  nuiklng 
ill  mm  nther  dmcalt,  vhereu  ther  lued  to  propa^te  tnelj  from 
*he  mk  wood  produced  trbile  in  pou." 

I.  Cuu  ecatp  (IfaiiiAxi  (Jlniuwii).— Btruu.— Uajoi  Baton 
—f  of  »ed  ot  Ihii  India-rubber  tree  wu 
'    *  "  ion  fnnn  the  Bauaiad 

requett  of  Ur.  Tbwaila, 


'ThoC«r»  rnbbtr  projoisM  to 

Dse  R«iTed  from  Kew  bave 

SOfetrthiBh.    Tbe 

[Dantit7~o?  eeedi  of  it  were  di.'tnbuii-d  lj)-  turn 
"■"""syw.    Sapplloe  were,  J  luuliTntEinil,  ■ 

Foreetain  Bannahand  AN«m,  and  t-^ 

tbe  lBipeotOT~Genaral  of  Foreata  for  Hadrvi.    A  lai^  eupiily 

'tt*  Tequeet  of  tbe  CanwnatoT  ot  Foreita  tor  Bfni^l.  to  iLe  oUil^  c 
-fa  dune  of  tlw  fonaC  plaatation  near  Cfaiiu<t-i'tit'  'I'l^'  "-i-iU 
leoelTea  hm  hare  tttgan  to  geraunate,  and  I  exrwt  Iwfore  lung 
,to  i»  in  a  poaitjoa  to  InBoe  Bopidiea  of  eeedlinga  for  tnal  tn 
dUtennt  nna  ot  tbe  coudCit.  He  plant  ippcara  to  thrive  ver; 
well  in  l^>per  India,  and  if  the  qnali^  of  rubber  yieldf^  by  it  in 
4Ua  cotmQT  tume  out  to  be  ffood*  ita  utrodudion  may  piove  of 
j&aeh  inqxntaiue." 

Bnaapou.— Mr.  Uurton  repoili :— •'  Ceaia  Scrap  rubber  mnit 
he  omittad  from  the  liat  of  rabberi  adapted  to  tbe  dunate  of  the 
Malayan  PeniDiulaiaaithaainTariBbly  lotted  off  during  amtmucd 


— -nam.— Major  Soaton  reporta.—' 

Part  India-nibber  treea,  the  lurriTors  of  the  b 
rccetred  from  Dr.  Kin^  in  lyn,  ooatlane  to  do 
ecanponiidt  and  vary  in  beigbl  from  8  feet  t£ 
^her  are  large  enoiwb  to  u*'  "  ' 
eatons*  beinc  tatao  &om  the 


-"P««  rubber,  of  n 


It  uqw 


«  growing 
lytn^inl 


.  te  of  laat  reptut, 

,, , — B  w-~-».    Moetot  these  ^^  T.^,.-.r. 

aljll  alivei  but  tteyUTe  not  grown  much,  and  " 
me  that  it  ia  nin  to  hope  that  tbig  QHoica  an 

to^ofttiatbiapartotliidia.  flanta  may  be  ec „ 

in  couemlonea,  but  the  apeciea  !■  by  far  too  thoroughly  tnpiv 
to  withitand  wttbont  pntectiou  the  vidiaitudei  ot  thecliuaCe  „ 
Northern  India.  Aa  I  haye  bcf  on  TepoMed,  I  bdiere  it  ti  uhI«m 
to  tZT  it  anywheie  In  bdia,  ezeept  in  the  aoutfa  ot  Burma  oi  the 
a"^""**"«,  and  p^iapa  in  Malaliar.  1  learn  from  Dr.  Thwait^ 
that  In  tbe  Botanic  Oarden  at  Foadeniya,  in  Cerlon,  there  are 
planta  at  Sma  ot  about  SD  feet  hiah,  and  that  these  aie  of  tbt 
WBianat  ttia  plant*  bete,  the  high"*   •-< ' '  -  • 


higheet  of  whlcfa  ia  barely  6  feet 

regret  to  gay  that  there 

.  the  garden,  one  wbieb  1 

RgoTDua  yonng  tree  lU  feet 

iiortunately 


bh!%Gt' 

Jaaaica.— Kr.  Jennun  tep 
an  odIt  two  planta  of  the  Pa] 

bnagfat  wltb  me,  and  whidi  I 

U^  tbe  other,  the  only  one  taved  oat  i 

taui  Kew  Qardeni  orw  two  yean  ago 

«a  Urn  aniral  in  Klngaton  was  locked  up  in  the  Custom  naius  fc 
OTv  a  fort&iffht,  to  the  iT,fiiif,w  of  which,  after  the  voyace,  au 
bat  the  one  luocumbed.  Tbe  atmoapheiic  oondiLona  of  thu  dis- 
triet  appear  faiouiably  adapted  to  the  aucoenful  culUTatiaD  oi 
the  Pn*  rubber." 

Z:>!rz>BiE,— Dr.  Kirk  elatea  :—••  The  Pari  rubber  ia  a  las  qoleli 
gmwer  than  the  Ccata,  and doee  not  Inaach.    It  is  10  feetbigb." 

Like  India^mbber,  liberiaa  ooffee,  about  which  ao 
mnoh  was  written  and  expected  a  few  jeare  since  fronj 
its  inbddnotion  and  acdunatdsation  into  many  of  tbt^ 
Britaah  OoloniM,  hat  reoedTsd  a  oDnstdetablB  amonnt  of 
•ttfldtion  in  th»  pnamt  npcst,    Js  Bnnna  it  ia  said  to 


inioa,   tbe   late   Dr.   Imiay 


"I  am  glad  to  ear  that  (he  Liberian  eoff ce  odltintion 

be  fairly  conaidend --v..-v^    <_   .v..   :....t 

healti.y,  luxuriant  ti , _ 

bcmee  on  many  of  them,  iffoTU  BUffldi 

..J  -_.  ;^  u^  open,  and  thriric 
srer.  t^  putting  IhMx 
Cine  tiieT  iluHild  be  n 
talhellW-    P--''-** 

„ tint,  a*  wall  f.„ 

id-dayaunaafromalrongwinda.  When 

„- .   _„.  the  plants  an  baidy  epough,  and  wiD  _ 

deal  uf  espome  uid  negtH*," 

Dr.  ImraT  furtbei  ramaiks  on  tbe  ooSee-lea 

of  Dominica  ICnwIoma  cofedUm),  which  : 
oumbed  ia  clearing  off  the  old  Cafeea  Arabia 
but  which  it  was  hoped  would  not  find  a  leat 
on  the  new  plants,  that  it  really  had  attacked  t. 
in  tbeii  veiy  joung  state,  and  only  on  tbe  ooty 
leaves.  The  leaves  were  oleoied  by  killing  U 
and  brushing  o&  the  chrysalis  wherever  it  ap 
after  this  tne  soedlings  steadily  increawd  i 
throwing  out  fresh  leaves,  after  which  mart  < 
were  pluited  out  in  tbe  field,  and  were  tbnrii 
with  not  a  speak  of  tbe  blight  on  them.    Dt 

"This,  however,  i>  not  theonlvatlsDnittheinaeetlia 
Rain  a  looting  on  tbe  Liberian  ccAee.  Oncarefully  con 
urge  trees  some  six  or  eight  montha  ago,  a  few  leavei  *i 
where  the  ineeot  really  had  establiahea  itself,  but  ia  avi 
manner.  Bume  of  ib«  larne  were  live^  enough,  but  oH 
and  weak,  and  the  ikeletona,  if  I  maj'  so  Bpeai  of  otbni 
died,  were  found  iu  the  brown  patches  ot  the  leaf,  when 
to  sepamted.     ^ctt^  few  ooco 

This  report  from  Dominica,  wbioh  is  given  in 
in  the  Eew  report,  ooncludca  with  advice  bj 
absolate  neoessity  of  protecting  the  seedlings 
ravages  ot  the  white  fly,  without  which  protec 
few  of  the  plants  will  be  saved. 

In  Jamaica  it  seeniB  there  is  a  great  demand 
planters  for  this  kind  of  coffee,  bnt  attempt 
part  of  privatepersons  to  import  either  plant* 
have  failed.  Tbe  plants,  however,  in  the 
Botanic  Garden,  have  ripened  their  seeds,  wb 
been  sown  to  inareaoe  the  Bt«ok. 

IVom  yoyobelles,  Mr.  £.  S.  Salmon,  the  Chi 


"  About  IDO  plante  of  IJberian  coffee — mostly  niced 
you  eent-tkave  been  planted  at  Uahi  Island,  at  tdevatia 
from  tbe  ahon  to  iJM  feet  above  sca^erel.  It  c( 
■ppanntly  so  far,  in  tbe  open  without  ahade.  One  id 
elevation  ot  about  sin  feel,  wltboot  any  ehade  and 
granite  lodc  gMnf  out  conaidenble  heat,  bat  about 


looking  flowenon  iL    This  plant  i 
From  Singapore ; — 


ISmonlbaoU." 


Ur.  Uurton  reports . 
tacked  by  the  dmeasc  ' 


suSl   T 


"  The  Arabian  coffee  bm  is  a 
fnilne  nulolruU  wbii^haade 
'sJoriJaiMcnini 


le  ^oongQ  parte  4^  the 


ith  the  diuase.)    "The  ivedes  ii 


report*  have  been  ncdved  fnju  tbe  Mativa  Blatea  ng 
progTseeof  the  plants  of  this  apedee  tfaen,  and  then< 
no  doubt  that  the  Uberian  taihe  haa  tonnd  a  oODgenii 
the  Malay  Peninsula  and  adjacent  inlaTritj  and  its  futop 
tion  may  now  be  left  to  planten," 

In  Queensland,  Libcrian  oaffes  is  said  to  hav 
thoroughly  establiahud  on  the  Herbert  river, 

misesto  attain  complete  snooesai  wbilafcon 
plants  are  reportea  to  be  in  flowv. 
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ibJLDTlen^iidM  ma  an  ao'cpted  mmen.  The  trw 
ril  s  lEuy  nrtH  of  Indim  uid  in  Ceylon,  ssd  in  the 
tbcvatlualdemud  for  the  wood.    In  tLia  couotfj  Dew 

lili(i  If  nanT  anitaet  iiu(«d  ot  t^,  whidi  in  now 
]4|MlIiiiliiptiuUdtas.  ItiinoteuyttiKeKnrnlid 
■!•*■■  Iktnltintion  ot  ■  tnw.  th«  tiniber  of  whldi 
■iWn'lliiin  foe  ■  nrietT  ol  punwm,  mi  ths  Rrairtb 
lAkmMliUlaidediRCblitaediBiadt;.  AihlB  u 
'-"-^m^tl  BaMlmu  adnneto  luEogmDT  pUnt- 
tolHuwiLomnr,  beat  modUed,  ud  In  hia 
Ei,-^_.._  .,. . ..  FoMt^ 


of  tliia  prodnot,  monuf oatnred  in  Fhikdelphu,  ahowt  ma 
LaduBtrukl  total  of  £13,320,000.  Tho  «ool  pTodootion 
fur  ISSO,  U  estimated  at  300,000,000  lbs.,  at  ft  nlus  of 
£l,S75,O00,  and  the  exportation  of  65,000,000  lb&, 
rallied  at  £406,200,  added  thereto,  give  a  Btoak  for 
manufaotura  in  the  Ststra,  equal  to  £02,000,000  of 
manufaoturod  products  thereof. 

The    manufaatiira  ot   three  textile   artioles  ia   the 
United  States  ooa  asfalj  be  placed  thug  for  the  yew 


laMlt.Br 
■Httfcuite 

■rt^fchi.'lluCTAit  1*  too  miCjrti  iahx 
■•■■katijNf  ^UbugurlialHcultinC 
wMmmai  Uu CbittaXDae  ditWut  of  B 
■■■nkttfnitU  near  Calcntta,  and  mrr  ■ 


■  iMitf,  Barma,  Bahamnpore,  and  Singapore 
Mitfafg  hiTe  been  reoeii«d  of  the  ouItiTation 
Htinar,  rtile  is  Qneengliuid,  seeda  have  been 
sWnnwin^. 

Iff  &t  lad  oi  "Pood  Produota,"  attention  i> 
tab  fainof  the  Indian  Goremment  to  introduce 
nMrl<iiniWa,a  South  American  plant,  produc- 
aiihb  not  A  referenoe  ia  also  mode  to  the  use 
w*Mt  u  ut  article  of  food  in  the  Apennines. 
Bide  btm  chegtnut-floup  which  had  been  pro- 
lo  tba  Knw  Huaeom  were  found  upon  analjsia 
Ima  Qmnh  to  contain  over  40  per  cent,  of 
M  matter  tolnble  in  pore  water.  FrofeBsor 
Oaiii,  tlMcfore,  that  oheatnut-flour  should  be 
f-dUHt«d  artiele,  and  snitable  for  ohildren's 
IDM  dnl  ot  connderation  ia  given  to  rentable 
NlMncH  iqitabls  for  paper -making,  beaidea 
nd  utfn]  ud  OTDaioental  woods.  The  leng^ 
"A^  horeTBT,  pre(iluda4  any  detailed  noUoe  of 


The  leading  American  manufaoturers  have  expressed 
leir  willingness  to  take  a  prominent  part  in  the  forth* 
iwming  Exhibition,  by  showing  wool,  woollen  manu- 
factures, and  machinery. 

A  largie  number  of  applications  have  slao  been  re- 
ijeired  ^m  British  engineers  and  machinists  for  spaoe 
to  exhibit  machinery  in  motion,  and  a  comnuttee  of 
jidvico,   consisting   of    offloial    ropresentatiTOa  of   tha 

Colonies,  and  foreign  States,  and  gentlemen  i 

'    International  Exhibitions,  has  been  formed. 


Mil  npott  on  the  American  textile  industries 
UMit  baa  bean  reeeived  from  the  Poieign 
^wDiieoton  of  the  Crystal  Falaoe. 
^tadeof  the  City  of  fbiladel^iia  is  rery 

'B^jme  thousand  w^i11ft  are  kept  running  on 
U^  Maployin^  oTer  100,000  persons,  and 
ft  Iwtf-OM  miUiona  sterling  of  woollen, 
>*Mb, andnlkmanQfaotnTesperannum.  The 
VolfDr  mannfaoture  in  Philadelphia  and  its 
inaqnted,  for  Uia  year  ending  April  1st,  1880, 
'WHlhs,,  and  the  prodnetioa  of  manufactures, 
Vilfliw  wocdlen  and  wonted  yams,  carpets 
'  ^  vool),  olothiog,  blankets  and  fibrous 
i,  iMnsiy  and  knitted  goods,  amounted  to 
W.  Hib  woolproduotion  in  the  United  States 

Id  300,000,000 Ids.,  and  the  manufacture  there- 
^Hl  in  rakie  to  ona  dollar  per  pound  of  wool. 


■mpUoD  of  oottonin  the  manofactores  of  the 
I  Bsp'tM"'  >■  equally  ranarkable.  About  one- 
'  Ih  AnMrioan  crop  is  oansnmed  in  Feno- 

r,000  bales  of  the  annual  orop  having  been 
by  tba  Philadelphia  qiinners.  Of  the 
m,  wfalshvaa  6,200,000  hales,  the  exporb- 
l,l!0  balMfiq^  to  August  2ath,lSB0),  and  the 
SBinAliMdok,  1,136,000  boles.  Tho  crop 
a  br  M  &•  ntarua  ot  tb»  gatiiering  havh 
«.T<O.0Ot -  - 


1880  :  — 


Silks 


DalLin.  £. 

!oO,000,000  62,000,000 

100,000,000  ....  62,000,000 

30,000,000  ....  6,200,000 


TECHNICAL  HTTSEDHS. 
A  paper  was  read  by  Mr.  Alderman  W.  H.  Bailey,  on 
'Teahnical  Museums  and  libraries,"  at  a  late  meeting 
i)f  the  8cienti£a  and  Mechanical  Sooie^,  Mazkohester. 
He  said: — "If  it  be  proper  to  establish  free  libiariesfor 
the  benefit  of  the  people  m  order  that  general  knowledgw 
may  be  aoquired,  it  seems  but  raaaonable  that  if  it  can 
be  shown  that  there  are  certain  trades  on  which  th» 
bulk  of  the  people  of  a  town  are  dependent  for  bread, 
and  that  full  knowledge  of  those  trades  oan  only  bs 
ipaited  by  means  of  models  and  drawings,  that  it  ia 
lito  as  legitimate  to  have  free  trade  or  teohniosl 
uBomna  as  free  libraries ;  the  sole  object  being  in  botli 
ses  to  increase  the  prosperity  ot  those  who  pay  the 
public  rates.  Foreign  competition  ia  beooming  keener 
irery  day,  and  we  must  reoolleot  with  all  senouaneBa 
Jiat  we  hare  not  always  been  the  leaders  in  manu- 
factures ;  indeed,  before  the  ioveutioQ  of  the  steam« 
I'lne  it  would  be  difficult  to  name  auy  great  indnsbj 
...  which  we  were  superior  to  other  nations.  Tha 
Dutch,  the  Spaniards,  and  the  French  and  ItaJiana 
were  in&iitely  enperior  to  us,  and  when  all  th» 
world  become  proprietoia  of  steam-engines,  which  la 
an  exaggerated  way  to  put  the  question,  only  those 
who  oan  ose  the  forces  of  Nature  with  tho  higheat 
wisdom  will  be  able  to  be  first  in  the  race.  To  tha 
members  of  a  Society  like  this  it  requires  very  litt^ 
argument  to  illustrate  the  value  of  models  and  draw- 
ingB  over  mere  descriptions  of  machinery  or  processea. 
Our  great  inventors  at  the  commencement  of  thic 
century  have  nearly  all  been  men  of  ancestral  power— 
some  call  it  natural  ability  in  contradistinction  U  "    ' 


My  experience  of  men  who  have 

foremen  and  managere  is  tliai  the; 

because  of  their  integrity,  indui    _ , 

phrase  again,  natural  ability.     This  class  of  leaders  in 

our  works  are  the  very  pii^  of  the  working  classes, 

who  hare   risen  to  their  positions  by  reason  of  tha 

Joalitics  I  have  named,  and  it  is  for  suoh  who 
lirat  for  knowledge,  as  I  know  they  do,  and 
for  young  men  who  wish  to  aapii«  to  similar  pon- 
tion?,  that  I  would  advocate  the  establishment  at 
Now,  what  ia  waatad  ia   • 
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mtuemn  in  whioh  first  principles  can  be  illustrated  by  salts.  The  salts  of  ohrominm  and  mangannne,  « 

means  of  models  and  sectional  drawings.      Let   me  to  the  author,  are  with  difficulty  attainable  in 

speak  with  some  diffidence,  when  I  recommend  that  the  of  chromatic  purity.    He  thinks  these  propertie 

oases  of  stuffed  birds  which  exists  in  our  museums  be  metals  lead  up  to  some  very  interesting  oonaidc 

removed,  and  that  their  places  be  filled  with  objects  of  _«_^,^.— ^-— — ^— ^ 

greater  interest  to  those  engaged  in  the  trade  of  the  ^^^=^^^=1^:=^=^^= 

district."    The  reader  of  the  paper  proceeded  to  state  

that  in  his  opinion,  the  museum  diould  consist  of  models  PBODUCTION  OF  BBICE  TEA  IN  HAN 

as  weUasbools,  th^  it  should  be  a  technical  museum  ^^  Conmiiasioner  of  Customs  at  Hankon 

and  5^>,f  ®  ^^J«,«S<>«14ij>^  "!j^l^.Sl2!!  t^t  the  importance  of  the  brick  tea  trade  is  rar 

engaged  m  the  trade  of  the  district,  and  e^  distnct  creasing,  a£d  the  demand  becoming  greater  ' 

wonll  of  ooTurse  reqmre  a  different  style  of  m^mn.  .f*  r^he  employment   of   st^  maehfi 

toe  at  Hahfax  would  te  different  to  one  at  Bolton.  ^^  ^^  bridi  fias  proved  in  every  waj 

The  vuious  industries,  silk,  cott^.  flax,  wod,  bemg  j;        »  ^^  steam-pressSl  brick  being  muS 

too  vast  for  one  museum,  xt  would  be  less  oostiy  a^^  fiidSS  than  that  pJoduced  by  han^T-^d  n^ 

more  benefiinal  to  !«*  «»^havoJf  T?*^^'     ^5  pact  and  firm,  withstanding  L»  difficulties    . 

j«ienoe  exi^faons,  the  Wlutworth  B^hdarrfnps,^  Wr,  and  ultiJnately  arriving  at  its  destinationa. 

**"•  V  ^?^^''?*^*Sfi'^'*^  u  *?^  Tf^  "^  f^  little,  if  any  the  woVse,  for  Its  journey.    Wrt 

work,  indeed,  far  betto- work  than  had  ever  been^<me  ^^»^  the  bricks,  frim  insuAdent  preesica 

*^*"^,?^^'^'5?*i/^*^^y®*'*°'*^*°^  were  Uible  to  chip  and  crumble  at  the  edg«i 

aooompliBhed  in  every  direction.  ^^^  ^^^^^  U  hi&  on  the  perfect  appearan 

^Bggg^ii  I  brick  by  the  Siberians,  it  can  be  easily  nnden 

a  hard,  shardk-  defined  brick  would  at  once  o 

COLOXJB  EELATI0N8  OF  METALS.  pretoence.  With  both  methods  of  manuf aotoxa 

tea  there  is  a  drawback,  and  a  senous  one—tlii 

Li  a  pjaper  on  the  colour  relations  of  copner,  nickel,  ing  of  the  dust  by  steam,  whidi  robs  it  d 

cobalt,  iron,  mangfanese,  and  chromium,  lately  read  fragrance.    To  reinedv  this  defect  a  firm  has  t 

before  the  Ghemi^  Society,  Mr.  T.  Bayley  records  an  hydraulic  press,  which  turns  out  small  oor 

some  remarkable  relations  between  solutions  of  these  shaped  cakes,  weighing  a  quarter  of  a  pooe 

metals.     It  appears  tiiat  iron,  cobalt,  and  copper  form  retaining  the  original  aroma  m  all  itsfrealmeH. 

a   natural   colour   group,    for   if  solutions   of   their  has  not,  says  the  Commissioner,  been  sufficient  tl 

sulphates  are  mixed  together  in  the  proportions  of  20  to  ascertain  whether  the  compressed  tea  win  p 

parts  of  copper,  7  of  iron,  and  6  of  coralt,  the  resulting  success  or  not,  but  samples  sent  to^  Siberia  bai 

liquid  is  free  from  colour,  but  is  grey  and  partially  favourably  reported  on ;  and  as  the  improvoneiiJ 

opaque.    It  follows  from  this  that  a  mixture  of  anj  ordinary  brick  was  so  quickly  reoo«iised,  it  is  ei 

two  of  these  elements  is  complements^  to  the  third,  if  that  similar  populari^  will  attend  the  latest 

the  above  portions  are  maintained.    Tlius  a  solution  of  ments.    The  two  kinds  wUl  probably  run  aids  1 

eobalt  (wnk)  is  complementary  to  a  mixture  of  iron  and  in  friendly  competition,  as  the  brick  wiU  keep  i 

copper  (bluish  green) ;  a  solution  of  iron  (yellow)  to  a  position  for  use  among  the  masses,  and  the  cooo 

mucture  of  copper  and  cobalt  (violet) ;  and  a  solution  tea  wUl  become  popular  amongst  the  better  olaa 

of  copper  (blueito  a  mixture  ot  iron  and  cobalt  (red|.  if  really  fine  dust  be  employed  in  its  manu^M 

But,  as   Mr.  JBayley  shows,  a  solution  of  copper  is  may,  from  its  p<»tableness  and  cheapness,  g 

exactly  complementary  to  the  red  reflection  from  copper,  take  the  place  of  the  leaf  tea  at  present  annua 

and  a  polished  plate  of  this  metal  viewed  throu^n  a  overland  nom  Shansi.    The  following  is  the  mc 

solution  of  copper  salt  of  a  certain  thickness  is  silver  producing  liie  brick  tea.  There  are  at  present  sii 

white.     As  a  further  consequence,  it  follows  that  a  factories  m  Hankow,  in  three  of  whion  boilen  i 

mixture   of  iron  (7  parts)  and  cobalt    (6  parts)    is  eiliier  for  steaming  the  tea,  or  both  for  thai  ] 

identical  in  colour  with  a  plate  of  copper.     The  re-  and  furnishing  power  for  pressing.    The  do 

aemblance  is  so  striking  that  a  silver  or  platinum  vessel  which   brick   tea   is   made    comes    principal] 

covered  to  the  proper  depth  with  such  a  solution  is  in-  Ningohow  in  Eiangsi,  and  Tsung-yvig  and 

distinguishable  frtnn  copper.  lout'ung,  in  Hupeh,  and  varies  both  in  finen 

There  is  a  curious  fact  regarding  nickel  also  worthy  cost,  according  as  it  belongs  to  the  first,  sec 

of  attention.     This  metal  forms  solutions,  which  can  third  crop,    from  four  to  toi  tads  is  the  aversj 

be  exactly  simulated  by  a  mixture  of  iron  and  copper  The  first  operation  is  to  sift  the  dust  and  r^ect 

solutions ;   but  this  mixture  contains  more  iron  than  sand  and  rubUah  contained  in  it,  usually  amoa 

that  whidi  is  complementary  to  cobalt.    Nickel  solu-  about  6  per  cent.     It  is  then  placed  in  a  win 

tions  are  almost  complementary  to  cobalt  solutions,  but  machine   having   three  different    sixed    sieve 

they  transmit  an  excess  of  yellow  Hght.     Now  the  troughs  corresponding,  and  passed  into  basket 

atomic  weight  of  nickel  is  very  nearly  we  mean  of  the  residue  which  is  too  coarse  to  pass  any  of  tlu 

atomic  weight  of  iron  and  oopper>  but  it  is  a  little  is  taken  out  and  trodden  until  it  isreduoBdto  tb 

lower,  that  is,  nearer  to  iron.    There  is  thus  a  perfect  consistency,  when  it  is  placed  in  iron  pans  over 

analogy  between  the  atomic  weights  and  the  colour  coal  fire  imtil  it  is  sufficiently  brittle,  when  it  i 

properties  in  tiiis  case.     This  analogy  is  even  more  taken  to  be  winnowed,  and  this  operation  is  i 

general,  for  Mr.  Bayley  states  that  in  uie  case  of  iron,  until  all  has  been  sifted  to  the  requisite  de 

cobalt,  and  copper,  the  mean  wave  length  of  the  light  fineness.    Three  sizes  are  produced,  the  ooan 

absorbed  is  proportienal  to  the  atomic  weight.    The  being  employed   to   constitute   the  brick,  wl 

specific  chromatic  power  of  the  metals  varies,  being  finest  dust  is  onlv  used  as  a  facing.    The  dust 

least    for      copper.    The    specific    chromatic   power  been  properly  sifted,  the  next  step  is  to  pv 

increases  with  the  affinity  m  the  metal  for  oxygen,  for  pressing,  and  this  is  done  by  exposing  it 

Chromium  forms  three  lands  of  salts.      Fink  salts,  action   of   steam  for  three  minutes,   and  it 

identical  in  odour  with  the  cobalt  salts ;  blue  salts,  steaming  that  robs  brick  tea  of  its  scent  and 

identical  in  colour  with  copper  salts ;  and  green  salts,  and  for  whidi  a  remedy  is  eageriir  soaght.    ' 

oomplementary  to  the  red  salts.  fashioned  apparatus  of  native  dengn  oonsists 

Mlaaganese,  in  like  manner,  forms  more  than  one  kind  iron  boilers  nested  by  chazcoal«  ud  having 

of  salt.    The  red  salts  of  manganese  are  identical  in  over  which  are  fitted  with  rattan  oorers.     wl 

^oloar  with  tiMoobahitltSy  and  wi^t^^Qhiomipin  diiatiBtobestftaiped,itif  spindoatflaaAt^to 
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teed  orer  the  boiler  and  ooyered  up ;  but  with 
poTed  Saropeen  epparatoB  the  dofli  is  aimplY 
toinii\»zfl8  and  the  steam  then  passed  through 
After  bamg  been  sufficiently  steamed  to  make 
Bvra,  tbe  dnst  is  put  into  a  strong  wooden  mould 
e  morntble  ooTer  of  which  the  tnde  mark  of  the 
if ' «  fim  18  engraTed,  po  as  to  leave  the  oones- 
■g  iapwioa  on  tbe  brick)  and  firmly  wedged 
.  ButhenprosBod  and  placed  on  one  side  for 
tekontooooL  Each  oriok  should  weigh  one 
f,«ialltiioaethat  do  not  come  up  to  the  proper 
Mrfiag^i,  or  are  defeotiTe  in  any  way,  are 
Main-made.  For  this  purpose  they  are  taken 
kMiTnill,  ooDstruoted  of  two  heayy  droular 
i^mmW  a  horizontal  wooden  bar,  and  working 
■■Ml  lAtn  the  oondemned  bricks  are  thrown, 
tniti  asthe  wheels  jmss  oyer  them.  Having 
I  tNOBM  doat,  the  opennon  already  dsscribed  is,  in 
i^itHli)  n^eated.  The  hand  press  turns  out  sixty 
tiadaj,  with  25  per  cent,  of  failure  bricks,  while 
^  Vnm  pcoducea  eighty  baskets  a  day,  with 
^  p«  eani  of  bad  work,  and  the  saving,  by  the 
9imt  of  the  improved  machinery,  amounts  to  one 
Mbt^or,  aoocraing  to  the  above  stated  out-turn, 
Miadaj,oraJx>ut  £20  sterling.  Thebricksfound 
•ooNt  in  weight  ttod  free  from  defects  are  stored 
^T^flf-'oom  for  a  week,  when  they  are  carefully 
id  Mpintely  in  paper,  and  packed  in  bamboo 
^eoBfirining  sixty-four  bricks  each.  Ghreen  brick 
Bade  in  the  same  manner,  but  of  leaf,  not  dust, 
b  Ueb  are  larger,  weighing  two  pounds  and  a- 
Mb,  thirtj-aix  going  to  a  basket  whien  packed  for 
k  Dnnng  the  past  year  onhr  two  factivies  in  the 
>i  ^et  linng-yang  and  Yang-lout'ung,  were 
(vrimg,  and  it  is  expected  ihat  in  a  shmrt  time, 
^  tnde  vill  be  transferred  to  Hankow,  to  the 
^  of  ita  poaition  as  a  commercial  centre,  and  to 
■■si  interest  of  those  oonneoted  with  it.  In 
■  to  look  tea  proper,  there  is  also  another  kind 
io^  ''medicine  tea,"  which  is  composed  of 
mi  and  ataUn,  mixed  with  various  kinds  of 
^dittU,  and  DMsked  in  bundles  weighing  sixty- 
"^B^  It  is  valued  at  five  taels  per  picul,  and  in 
f^^tte  cost  of  transhipment  to  Central  Asia 
"yfttateadof  as  hitherto  from  Shansi,  proving 
"fvW,  it  is  expected  that  the  trade  will  receive 
•Jitt^tion.      ^ 

^^  anb  immimsf  quantities  of  brick  tea  now 
■JM  ISntsin  for  transport  overland,  it  is  both 
^Wt  and  more  expensive  to  obtain  sufficient 
y^  It  was  a  year  ago,  and  it  is  anticipated 
^'■end river  route  vid  'Kentsin  and  the  Amoor 
y,w  nbstitnted  as  a  necessary  consequence  of 
*«>VaignitadB  of  the  trade. 


OOXBBSPOVDXHCE. 


VAXIOKAL   &n>U8TBIAL   COKGBESS, 
BKUSSELS. 

Nent  aQmber  of  Tour  Journal^  I  find  the  Nport 
Mt  CoaigieM  of  Industrr  ana  Oommeroe  (v oL 
S9).  In  this  fiporty  which  I  consider  very  good 
va  obH  to  ™^f"^""  what  led  to  the  in^^ortant 
m  I  vful  lorwaid,  and  which  was  unammously 
IhafoUowiny  IB  taken  out  of  the  .fieAtf  <fM  iVir^- 
jkamiAaA  took  place  on  the  9th  September 

aiil  thai  the  question  of  an  in- 

waa  one  moat  mteresting  for  the 

waa  bk  does  coamection  with  teaoh- 

WbtUt  tiia  Qttmaii  speaker  had 


asked,  could  only  be  resolved  in  a  Congress  where 
questions  of  general  teaching  as  well  as  trade-arta 
were  discussed.  In  all  dvilised  countries  of  Europe,  we 
find  a  succession  of  studies  through  which  learners  ass 
bound  to  g^  to  obtain  a  good  education. 

"  Is  the  case  similar  in  the  teaching  of  industrial 
arts?  Indeed,  a  great  difficulty  arises  here.  Soma 
industries  can  not  he  taught ;  for  instance,  the  working 
of  coal  pits  and  the  manufacturing  of  iron.  In  theee 
cases,  it  would  be  desirable  that  such  large  establish- 
ments should  be  open  to  students,  through  some  general 
concert  between  the  employers;  some  of  them  have 
so  been  opened.  There  are  also  the  different  manu« 
faoturing  industries,  in  which  it  is  necessary  to  join 
to  the  workshop  a  school  of  apprentioes.  FMctical 
people  ought  to  make  the  distinction,  and  the  men  of 
mdustry  are  tiie  best  judges.  But  should  they  fail  to 
fulfil  their  pArt,  the  State  would  then  but  fulfil  its  duty 
by  opening  industrial  schools. 

"  The  Government  would  have  to  recognise  that  in- 
dustrial teaching  is  a  question  of  public  utility,  and 
tiiat,  in  case  a  part  of  the  country  requires  it,  a  subsidy 
ought  to  be  voted  for  such  new  schools.  The  industrial 
schools,  with  the  workshops  in  connection,  ought  to  be 
considered  as  objects  of  public  utility." 

Will  you  insert  these  few  lines  in  your  next  number. 
Your  previous  report  will  gain  in  predsion,  and  you 
will  obli^  me,  as  I  admit  I  attach  a  great  value  to 
the  question  of  industrial  teaching. 

PxjCJOUB  SPLXHOija), 

Hembrs  du  Conseil  Provincial  du  Brabint. 
6,  Pkoe  da  I'ladiaitrie,  Bnueeb. 


SIGNALLINa  BY  MEANS  OF  SOUND. 

In  my  paper  on  the  above  subject,  I  have  uninten* 
tionally  done  an  injustice  to  Professor  F.  H.  Holmes, 
by  glvinff  the  credit  of  certain  new  forms  and  applica- 
tions ofmren  instruments  to  Hessrs.  Sautter,  Tiemonnier 
and  Co.,  of  Paris  (see  p.  76).  I  beg  leave,  therefore,  to  be 
allowed  to  correct  my  error,  and  to  express  my  regret 
that  the  source  from  which  I  obtained  the  particulani 
in  question  was  inaccurate. 

Jnofeesor  Holmes  now  informs  me  that  Messn. 
Sautter,  Lemonnier  and  Co.  have  simply  manufactured 
instruments  from  his  designs ;  that  the  double  siren  is 
his  invention,  and  was  patented  by  him  in  1876;  that 
the  siren  arrangement  for  locomotives  is  also  his  designi 
and  was  placed  in  Messrs.  Sautter's  hands  for  manu- 
facture. 

I  am  anxious  for  the  insertion  of  thia  letter,  as  Ishould 
indeed  be  sorry  that  a  gentleman  who  has  given  so 
much  attention  to  the  subject,  and  worked  so  meri- 
toriously in  connection  with  it,  should,  in  any  way, 
suffer  from  any  misrepresentation  on  my  part. 

I  should  like,  at  the  same  time,  to  state,  with  refer- 
ence to  my  remark,  that  the  results  of  the  South  Fore- 
land experiments  "  are  stated  at  length  in  the  third 
edition  of  Dr.  Tyndall's  book  on  'Sound/"  that  the 
results  are  ariven  at  length  in  the  *' Philosophical 
Transactions^  for  1874,  ao^  are  concisely  stated  m  Dr. 
Tyndall*s  book.  E.  PnxoB  Edwamob. 

Trinity  fiooas,  Londoo,  Slat  l>eQeinber,  1880. 


SEA  SIGNALS. 

In  CUffe's  "  Book  of  North  Wales,"  1860,  p.  118, 
it  is  stated  "that  this  coast  (Anglesea),  is  the  resort  in 
the  breeding  season  of  sea-birds,  gpills,  ftc  No  one,  by 
order  of  €k>vemment,  is  allowed  to  shoot  the  birds,  as 
in  foggy  weather  they  are  invaluable  to  steamers  and 
shipping,  being  instantly  attracted  round  a  vessel,  or 
induced  to  fly  up  screaming  by  the  firing  of  a  gun. 
Captain  Skizmer's  mail-pac]nt  was  once  saved  in  this 
way.    The  biida  deporit  their  eggt  in  Tart  nnaaben  oil 
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the  south  side  of  the  Stack  rock,  and  are  then  tame.  Lubbock,  Bart.,    M.P.,   D.C.L.,   F.R.S.,    **  I 

The  gpills  assemble  here  on  the  same  night,  on  or  about  Seeds.''     February  26th,  Dr.  J.  S.    Burdon  I 

the  10th  of  February,  when  they  make  a  great  noise,  J;!--^-*  ^/?"h'  ♦»  Excitability  in  Plants   and 

and  nearly  aU  retire  about  the  12th  of  August."    The  March    Jtii,   Sir   Wimam    ThOTwon,    IJ..p., 

Ailsa  Crai^,  Bass  Book,  and  Skerries,  ar^notable  for  o^J^JjS^*?  ^*®S^S  ^"^m^^^ 

-^•rV^  legally'protected,  Td  useful  for  sea  T^^^.'^'^AikT^ 

signals.  Their  wholesale  destructaon  IS  not  only  wanton,  f.r.s.E.,    Sec.   Met.   Soc.    Scot.,    "The   We 

but  mischieTOUs.  Chbistophbe  Cookb.  Health  of  London."    April  8th,  Prof.  Tyndal 

^^Bi^oa.         ^^^.^^^^^^^^^  F.R.S.    The  lectures  for  March  11th  and  April 

■"""""■"""""•"""■^"""""^  yet  fixed.    Prof.  Dewar  will  give  the  first  of  nis 

ADTmrraD^r  Lectures  (adapted  to  a  juvenile  audience)   on 

OaXTuA&X.  on  Tuesday  next,  December  28th,  at  three  o'dc 

^  Royal  Institution. 

•.^  «.  «^  t.1     ^      A1X1.      V  t.  i.  1-  Trans-Australiaii  Bailway.— The  oolony  o 

Tnak  BtteUABO.— Although  he  was  not  a  member  j^nd  seems  likely,  accoiding  to  The  Colonies  and 

of  the  Socie^  of  Arts,  the  death  of.  this  well-known  y,©  the  first  to  put  into  practical  execution  the  long 

coologfiBt,  on  Sunday  morning,  19th  inst.,  will  be  deeply  hope  of  a  trans- Australian  railway,  which  shall  c 

regretted  by  a  large  number  of  the  membere,  who  have  northern  with  the  southern  shores  of  the  island 

always  appreciatea  his  appearance  at  the  meetings  of  the  and  bring  the  colonies  within  80  days  of  Englai 

Sooiety.    Francis  Trevelyan  Buddandwas  the  eldest  son  those  which  are  now  practically  most  distant  fro 

of  the  Very  Rev.  WilUam  Buckland,  D.D.,  Dean  of  the  nearest  in  point  of  time,  as  they  are  by  ri| 

Westminster.   Hewasbomonthe  17th  December,  1826,  £»phical  position.     The  original  route  propo« 

and  was  educated  at  Winchester  and  at  Christ  Church,  ^J;^^^^,!^^  T.^JTi^'^^'^h 

Oxford.      Having   studied    medicine   in    Paris    and  ^^^^^^^^ 

London,  and  served  as  house-surgeon  to  St.  Georges  existing  overland  telegraph.    The  distance  to  be  t 

Hospital,  he   entered  the  2nd  Life   Guards  m  1864,  a  direct  hue  from  the  northern  terminus  of  the  8 

as   assistant -surgeon.      He  left  the  army  in    1863,  tralian  Railway  to  Palmerston  is  1 ,400  miles,  anc 

and  for  a  time   was  a  constant   contributor  to   the  able  connecting  links  would  have  to  be  construct 

Field    newspaper    and   other   periodicals.      In    1866,  the  existing  lines  in  the  adjoining   colonies   U 

with  the  late  W .  Pfennell,  the  first  Lospector  of  English  direct  communication  between  Port  Augusta  and 

Sahnon  Firfieries,  Mr.  Buckland  projected  and  started  pd  ^Sydney.     By   the  new  route  now    prop< 

Xanrfoik/ira^.  He  conducted  its  inteUigenoe  in  regard  ^   f^h   ^lally    adopted    by  the    Queenslanc 

to  sea  and  river  fisheries  and  practical  natural  history,  "^f^*  *f ®  foUowmg  advantages  are  .•««ired^'3 

and  contributed  to    it  up   to   the    very  day   before  Pf^  J^^^JS  JlZrlJ^T^Zn^  ISfL^r 

.- ,      %    4.«        T     ia«»*     "»r'ni-i     j  ..jma   nortn -Westerly   oirection   to    Koma,  a    c 

his  death.      In  1867,  Ifc.    Buckland  was  appomted  3^7  ^^^q^^  ^^  ^^  ^^  poi^t  ^  the  neait»t  part  i 

Inspector   of    Enghrfi    Salmon    Fisheries,     and    his  of  Carpentaria  on  the  north  coast  is,  in  a  direct  li 

advioe  was  sought  by  the  Governments  of   Russia,  860  miles.    The  line  would  almost  touch  on  ito  w] 

Germany,    Franoe,    America,    &c.,    as    well    as    by  portant  railway  from  Rockhampton  to  Emerald- 

our   colonies.      In    1868,    Mr.    Buckland   gave    evi-  the  blanks  to  be  filled  up  in  the  existing  lines  beti 

deoioe    before   the   Food   Committee  of  the  Society,  bane  and  Sydney  are  no  greater  than  the  links  1 

and  served  on  the   Pisdcultural  Committee  in  1869.  complete  the  chain  between  Adelaide  and  Sydney. 

In  1870,  he  was  appointed  Special  Commissioner  for  the  ^^^^  «^  complete^  there  will  be,  on  the  wrnplet 

Salmon  Fisheries  of  Scotland!    He  published  a  report  on  now  projected  Imc  from  Roma  to  the  Gulf  of  C 

the  Norfolk  fisheries,  which  led  to  the  Norfolk  and  continuous  raflwavcoinmumcation  between  ti^^ 

»r.4VAiv  1K.1«^«4^  AXf  ^7  1  ftTT      T«  ♦v^o««w.\^-  1,^  southcm  coasto  of  Australia,  havmg  the  additional 

Suffolk  Mienes  Act  of  1877.    In  the  same  year  he  ^j  traversing  the  whole  of  the  most  settled  distiict 

was  one  of  a  Ixjmmisaion  to  inquire  into  the  crab  and  necting  all  the  principal  cities,  except  those  i 

lobster  fisheries  of  England  and  Scotland,  which  re-  Australia.    The  Queensland  Government  has  past 

suited  in  an  Act  of  Parliament  for  the  protection  of  authorising  the  construction  of  the  trans-contineni 

those  molluaos.    In  1877,  he  also  served  on  a  Commis-  and  a  synmcate  has  already  agreed  to  perform  the 

lion  of  inquiry  into  the  herring   fishmes.    In    the  the  condition  of  receiving,  among  certain  other  pri 

next   year   he   was   engaged  upon   the   Commission  srea  of  8,000  acres  of  land  for  each  mile  of  rai 

relatiye    to   the   sea   fisheries  around  England   and  structed. 

Wales,  a  report  upon  which  was  published  last  year       French  Fmit  and  Vegetable  Trade. — ^M.  J 

by  Hjt.   Buckland  and  "Mx,   Spencer  Walpole.    The  some  stetistics,  in  a  recent  number  of  the  Jow 

first   paper    contributed    by   "Mr,    Buckland    to    the  Central  Hortictdtural  Society  of  France,  relating 

Society,    which   was   on    "  The    Acclimatisation    of  P2^*l^:?^  ^?%-,!?^^  vegetables  mto  France  ir 

Animals,"  was  read  on  November  28th,  1860,  and  the  ]^77, 1878,  and  1879,  as  wdl  as  to  the  quantities  < 

numbers  to  37. 

},000in1879, 

Of  other  fresl 

logrammes  in  1 877 

.  Italy  and  Belgiu 

Beasts,  and  Fishes,"  in  1873,  most  sucoessfully  com-  the  largest  proportion,  but  there  is  also  a  oonsid 

menced  these  annual  series  of  Christmas  lectures.  portetion  of  this  class  of  fruit  from  England,  am* 

_  362,000  kUofirammes  in  1877,  to  107,000  in  18 

" 42,000  in  1879.    4,000,000  kilogrammes  were  exp 

nww  A  T      VA^PTiifl  Italy  into  France,  or  double  the  amount  of  the 

UJSA  JSJfcAli     A  U IISD.  year.    As  to  the  exportations  from  France,  theqi 

^  oranges  and   similar   fruit   amounted   in   187/ 

^      .    .      .  _  .        .      «  4.000,000  kilogrammes,  fai  1878  to  nearly  8,000,0 

Boyal   Inititlition.— The   lectures   for   the  Friday  1879  to  2,500,000  kHogrammes.    Of  other  fmiti 

meetiiigs,  before  Easter,  1881,  are  arranged  as  follows: —  amounte  exported  from  France  to  England  wen 

Januaiy  2lstj^ Warren  De  La  Bue^Esq.^  ?-p.L.  F.E.S.,  upwards  of^  19,000,000  kilogrammes,  in  1878  t 

Sec.  £.1 

14,000 

Andrew  

Organisms."    February  4th,'  Dr.  Arthur  (Schuster,  F.R.S.,  more'  than  1 07,'000,000  kilogrammes,'aod  in  1 879. 

*^ThB  Distances  of  the  Stars."    February  18th,  Sir  John  quintals.  o         -^  > 
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EDIHGS   OP   THE   80CIETT. 


JUYEHILE  LECTUBZ8. 

«t  of  these  lectures,  on  **  Animal 
oe,"  was  delivered  by  Mr.  G.  J. 
,  F.R.8,,  on  Wednesday  evening,  29th 
le  lecturer    devoted  the   whole   of   his 

the  consideration  of  the  habit  of  Ants, 
iged  his  subject  under  the  following  seven 
I.  Sense  of  sight,  hearing,  and  smell, 
eof  direction.    III.  Power  of  communi- 

IV.  Powers  of  memory.  V.  Affection 
noBty.  VI.  General  habits.  VIL  General 
noe.  Each  of  these  divisions  was  illustrated 
A)te8,  related  on  the  authority  of  trust- 
<*Mnrer8,  such  as  Huber,  Lubbock,  Belt, 
I^Moomb,  Moggridge,  and  others.  The 
'•tore  will  relate  to  the  intelligence  of  the 


CAVTOB  LECnrSES. 


roiNTS  OF  CONTACT  BETWEEN 
8g5?NTinC  AND  ARTISTIC  ASPECTS 
^TTERY  AND  PORCELAIN. 

^  A.  H.  Chureh,  X.A.  Ozon.,  F.C.8. 

*  II.— Dblivzred  November  29Tn,  1880. 

•  ^nofjidi^  Iriducent  and  Metallic  Lusires, 

and  Colouring  Substances, 

^  form,  texture,  and  colour  of  unglazed 
Pettier  the  body  be  merely  drawn  together 
••in  the  softer  terra-<K)tta8,  or  whether  it 
or  less  vitrified,  as  in  the  "  red  opaque 
of  Bottober  and  Elers,  and  tlie  black 
<rf  Wedgwood — from  considering  the 
e  elements  of  the  bodies,  we  pass  natu- 
hs  various  modes  of  enriching  the  surface 
lises  sad  enamels  supply.  We  shall 
A  tins  part  of   oar  subject  more  tho- 


roughly, if  we  classify  the  constituents  of  all 
ceramic  wares,  not  of  the  glazings  and  slips  only, 
but  of  the  bodies  also,  somewhat  after  the  follow- 
ing fashion,  noting  the  characteristic  property 
which  each  separate  constituent  does,  as  a  rule, 
confer  upon  the  product  to  which  it  has  been  a 
contributory : — 


i.  Refractory, 

ii.  Hard, 

iii.  FmibU, 

Alumina. 

Silica. 

Lead  oxide, 

PotAHh, 

Soda, 

Boraclc  acid, 

Lime, 

Baryta. 

iv.   CoUrant, 

V.  Lusfrous. 

vi.  Opaque. 

Iron, 

Gold, 

Barium   sulphate, 

Copper, 
Cobalt, 

Platinum, 

Bone-ash, 

Silver, 

Binozide  of  tin. 

Manganese, 

Bismuth. 

Chromium, 

Antimony, 

Nickel, 

Tjranium. 

But  no  sharp  distinction  can  be  drawn  between 
these  six  classes,  if  we  include  in  our  view  all 
possible  combination  of  them  one  with  the  other ; 
or  if,  on  the  other  hand,  we  exclude  completely 
from  a  ceramic  composition  one  or  more  of  the 
chief  members  of  the  first  three  classes.  Lime, 
for  example,  usually  aids  in  the  fusibility  of  a 
body  or  glaze,  forming  with  silica  a  silicate,  which 
melts  without  difficulty.  But  nothing — not  even 
alumina — is  so  refractory .  as  pure  lime,  from 
which  crucibles  for  use  with  the  oxy -hydrogen  blow- 
pipe, and  for  the  fusion  of  platinum,  are  made. 
Again,  iron  is  set  do  wn  as  giving  colour,  but  it  unites 
with  silica  and  small  quantities  of  lime  or  alkaline 
oxides  to  form  a  kind  of  half-glaze.  This  Japanese 
bottle  shows  three  conditions  of  surface  on  un- 
glazed brown  stoneware :  a  surface  on  which  an 
iron  ore,  containing  nearly  90  per  cent,  of  oxide  of 
iron,  has  been  spread  ;  and  a  region  near  the  mouth, 
to  which  some  small  sprinklings  of  felspathio  clay 
have  been  further  added.  The  gloss  of  the  three 
surfaces  has  been  progressively  increased,  while 
the  microscopic  examination  of  the  glazed  portions 
indicates  the  cause  of  the  beautiful  colours  and 
textures  which  have  been  formed.  One  of  the 
crystalline  kiln-products  thus  formed  within  the 
glaze  is  a  copper-coloured  complex  ferric  silicate, 
which  is  a  very  common  constituent  of  ferrug^inous 
glazes.  Some  bricks  offer  instances  of  such  iron 
glazes,  often  produced  irregularly  and  accidentally. 
The  so-called  Samian  ware,  with  its  sealing-wax 
red  glaze,  and  the  black  Greek  vases,  show  what 
colour  effects  are  producible  by  fine  compositions 
rich  in  iron. 

In  studying  the  relations  of  glazes  and  enamels 
to  the  decorative  effects  which  they  produce,  it 
will  be  useful  to  consider  these  three  qualities : — 

ia.\  Transparency,  translucency,  or  opacity. 

(6.)  Colour,  whether  below,  in,  or  above  the 
glaze ;  its  distribution  ;  its  quality. 

(r.)  Lustre;  its  quality  and  position. 

Keeping  these  points  in  view,  it  may  not  bo 
without  use  if  I  give  you  a  brief  account,  arranged 
in  some  sort  of  chemical,  historical,  and  artistic 
sequence,  of  the  chief  glazes  and  allied  prepara- 
tions, which  we  must  consider  if  we  would  properly 
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iindentand  the  decorative  results  achieved  by  their 
use. 

Soda  Olazes, — Although  early  felspathio  glazes 
owe  their  vitrescence  to  potash  or  soda,  yet  the 
alkaline  glazes  from  **  natron/'  the  native  carbonate 
of  soda  from  Egyptian  soda-lakes,  from  the  mixed 
potash  and  soda  salts  of  burnt  seaweed,  and  from 
the  potash  salts  of  burnt  land-plants,  are  earlier  in 
date.    Babylonian  and  Assyrian  enamelled  bricks 
{circa    B.C.    700  —  600)    contain,    like    those    of 
Egyptian  origin,  silicate  of  soda  as  the  basis  of  the 
glaze,  with  copper,  iron,  antimony,  and  even  lead 
for  colouring  (the  last  for  increasing  the  fusibility 
also).     Old  Indian  enamels,  dating  at  least  from 
the  thirteenth  century  of  our  era,  contain  a  silicate 
of  soda  and  copper,    yielding  a  fine   turquoise 
oolour ;  and  also  another  soda  silicate,  tinted  by 
oxide    of   cobalt.     Soda   glazes,    when    not  too 
alkaline,  x>os8e88  the  merit  of  being  unaffected  by 
the  water,  the  carbonic  acid,  and  the  sulphuretted 
hydrogen,  which,  singly   or  conjointly,  tend  to 
disintegrate,  or  at  least  to  roughen  and  tarnish, 
many  glazes  containing  lead.     And  it  is  by  the  aid 
of  soda  alone  that  certain  hues,  as  that  of  the  tur- 
quoise, can  be  developed. 

Fotash  Glazes  are  mainly  those  which  are  formed 
irom  felspar  and  from  chma-stone,  which  contains 
both  felspar  and  immature  kaolin,  from  which 
by  no  means  all  the  alkali  has  been  eliminated, 
Of  these  glazes  I  shall  have  something  to  say 
further  on  in  the  course,  when  speaking  of  hard 
porcelains.  But  potash  glazes,  properly  so-called, 
45an  hardly  have  originated  otherwise  than  by 
burning  land-plants  with  or  on  sand,  by  which 
glass,  the  typical  glaze,  was  first  produced. 

Lead  Olazes  can,  in  England,  be  traced  back  to 
the  first  or  second  century.  Several  Roman  lamps 
«how  a  green  glaze,  containing  much  lead, 
•coloured  by  iron  and  copper;  one  found  at 
Dorchester,  Oxon,  is  in  my  collection.  All  the 
early  mediaeval  tiles  in  which  England  excelled 
are  glazed  with  lead.  Litharge  (PbO),  red-lead 
(Pb,0 J,  white-lead  (2  PbCO,,  PbH.OJ,  and  lead 
glass  were  all,  and  are  all,  employed;  to  these  ma- 
terials must  be  added  galena,  the  native  sulphide  of 
lead.  A  previous  *  *  fritting  "  of  the  plumbif erous  sub- 
stance is  advantageous ;  first,  in  order  to  secure  the 
combination  of  the  lead  oxide  with  the  china- stone, 
£int,  or  other  silicious  materials  of  the  glazing 
mixture;  second,  to  allow  of  the  lead  being 
lowered  to  a  minimum  amount ;  third,  to  increase 
the  hardness  and  insolubility  of  the  glaze.  Iiead 
certainly  developes  (as  does  zinc  oxide  also)  the 
beauty  of  some  of  the  enamel  colours,  and  it  would 
be  hard  to  exclude  it  from  all  glazes,  although 
borax  and  boracic  acid,  the  chemical  function  of 
which  is  different,  may  replace  it  to  some  extent, 
and  in  many  instances.  Two  marked  peculiarities 
belong  to  lead  glazes — one  of  these  is  the  yellow 
tint  (fused  lead  protoxide  and  highly  plumbiferous 
silicates  are  yellow),  which  glazes  containing  much 
lead  give  to  white  clays,  an  effect  seen  on  many 
early  tiles  and  other  specimens  of  early  English 
pottery ;  and  the  other  peculiarity  of  lead  glazes 
is  the  iridescence,  often  beautiful,  caused  on  their 
surface  by  their  commencing  decavi 

Tin  Glazes,  often  called  enamels  par  excellencsy 
owe  their  gloss,  generally  at  le^^,  ^  1^^»  *^g  tin 
binoxide  merely  imparting  wfi^teness  and  opacity. 
Babylonian  and  Assyriau  rpecimens  are  Cnown, 


but  the  use  of  tin  seems  to  have  been  lo 

times,  and  the  lack  of  acquaintance  with 

perties,  or  perhaps  rather  of  the  oppoi 

securing  a  supply,  seems  to  have  caused  a 

of  its  employment.     The  tiles  of  Mahom 

(a.D.  707)  contain  neither  lead  nor  tin.  ^  Bi 

ferous   glazes  were  introduced  into  Spa 

Moors  in  the  thirteenth  century ;  they 

in  Italy  as  early  as  1400.    There  is  great 

hardness  and  coldness  when  tin  glazes  ai 

upon ;  a  subsequent  transparent  glaze 

used  to  obviate  this  defect ;  but  they  ar 

for  highly  pictorial  and  precise  work.  A 

lies  in  the  ease  with  which  these  tin  glaz< 

detached  from  the  porous  bodies  to  whicl 

usually  applied.      This  tin  enamel  of  tei 

too  much  tin  oxide— sometimes  twice  as 

the  newer  than  in  the  older    specime 

consequence  of  the  difference  is  seen  in  t 

the  colours  lie  on  the  surface  when  it  is  r 

but  in  the  opposite  case  they  work  into  tl 

during  firing,  and  so  produce  a  softer  efl 

works  in  basso  and  aito  relievo  one  w< 

said  that  tin  glazes  were  ill- adapted,  \ 

been  for  the  works  executed  in  this  n: 

Lucadella  Robbia,  the  Florentine  scu] 

Florence  one  forgives  the  glitter  and 

these  works,  the  rounded  obliteration  c 

and  finest  thought  and  expression  of  * 

Yet  his  terra-cottas,  when  not  covered  b] 

"majolica  cream,"   if  more  injured,  ar 

lously  finer. 

Smears  are  closely  allied  to  glazes, 
chemical  composition  and  in  decorati 
but  their  appearance,  if  less  even,  is  rt 
quiet  and  delicate.  It  is  often  noticed, 
acquire  a  partial  or  slight  gloss,  tb 
volatilisation  of  alkalies  or  lead  from  ot 
coated  with  glaze,  and  fired  in  the  same 
sometimes  the  same  effect  is  produced  w 
during  firing,  throw  up  to  their  surfac 
their  more  finely  comminuted,  or  more  f 
stituents.  **  Smearing"  is  now  empl 
considerable  extent,  as  affording  a  use 
tion  through  the  kind  of  half- glaze 
produces.  Red  lead,  china-stone,  sal 
bone-ash,  nitre,  litharge,  and  flinty  ad: 
or  more  of  them  together,  or,  in  s 
singly,  are  the  chief  constituents  c 
and  are  applied  as  a  kind  of  wash  on 
of  the  saggers  in  which  the  pieces 
**  Flows  "  resemble  smears  ;  additional 
used  in  them  are  lime,  alum,  whiting 
ammoniac. 

Passing    from  glazes  to  colouring   i 
we  find  that  the  preparations  employed 
decoration    may  be  classified     ratber 
manner    of    application  than  by    theii 
composition,   although    this  has  to   b< 
according  to  the  material  to  be  paint€ 
temperature  of  the  firing.     Some  colo 
the  body,  encaustic ;  some  are  on  the 
under  the  glaze ;  some  are  in  the  glaze, 
are  over  the  glaze.   This  list  by  no  mear 
the  series,  for  we  have  colours  placed 
and  others  on  enamel.    A  very  large 
colour  effects  are  producible  by  the  posi 
colouring  gubstances,  while  nearly  as 
be  said  of  the  i«esults  attainable  by  vi 
quantity  i^nd  nature  of  the  associated  c 
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>»*^?!*^  pigments,  whether  these  constituents 
■^l^^^  or  refractory. 

^i^^^^,^^r8  were  used  by  Wedgwood,  in  his 
^jJf^^^^paintingB  upon  basaltes  and  coloured  clay 

toh^^^'  ^^^^    ^^  ®^^P*  ®^    opaque  clay, 
^uith  various  colour  oxides,  such  as  those  of 

^o&i%  cironium,  aud  iron,  are  added.  They  ar« 
^ptoyri  in  pate  snr  pate  decoration,  and  very 
J™^*^in  paving  tiles  and  mosaic  tosseno. 
Tneyirtipplicable  to  opaque  bodies,  and  to  those 
that  tn  teuluoent ;  to  those  fired  at  low  as  well 
•••tijf*  temperatures. 

Sit^ colours  illustrate  another  way  of  employ- 
JBg  tfeaobmring  power  of  certain  metallic  oxides ; 
jD  thm  tbere  is  a  glass  of  silicate  of  cobalt,  silicate 
g/flOD,  tc,  or  of  borate.  China  clay  is  mixed 
^  fome,  and  with  some  felspar ;  some  are  nearly 
lof^flliestes.  Pare  oxides,  as  that  of  cobalt,  do 
0i  b^oDg  here,  and  such  preparations  are  mainly 
0/^  ior  'Miderglaze  painting,  on  such  bodies  as 
gg^  abi^  temperature  for  tiring. 

gome  ^teresting  contact  x)oint8  between 
^l^gjj^try  Mid  art  come  out,  on  the  consideration  of 
^  ieveral  metals  to  which  the  colours  of  pottery 
^  porcelain  ^iq  due. 

ifou  y^^di  a  fine  red  when  fully  oxidised,  and 

^i0Q  Tittther  alkali,  nor  lime,  nor   barytes,   nor 

nagnfi**^  nor  a  very  high  temperature,  impair  its 

^esn^*   ^^  of  the  Kaga  ware  of  Japan,  nud 

^  undeigiaze  red  of  certain  Chinese  porcelains, 

fllitftiBte  this  point.    Then  the  silicate  and  borate 

uf  protoxide  of  iron  are  g^een ;  the  mixed  oxides 

brown,  or  eren  black.    But  much  depends  upon 

Ae  form  in  which  the  iron  is  introduced,  much 

opon  tiie  temperature,  and  much  upon  the  fuel. 

tie  effects  of  alkaline  bases  on  iron  hues  have  been 

pointed  out  in  the  previous  lecture ;  an  instructive 

xazDpIe  is  famished,  as  I  pointed  out  many  years 

^,  by  the  red  chalk  of  Hunstanton,  in  Norfolk. 

hen  strongly  ignited,  this  becomes  an  olive  groon, 

ring  to  the  formation  of  the  compound — Fe^jOg, 

O. 

OciaH,  from  which  the  majority  of  our  blues  are 
rived,  is  difi&cult  to  manage,  both  in  hue,  depth, 
d  Inuhwork  or  application.  The  bold  pulsating 
le  of  choice  specimens  of  old  Chinese  blue  and 
ite  is  perfect,  so  is  much  of  that  found  in 
■nan,  Damascus,  or  Rhodian  faience.  When 
cobalt  contains  nickel,  or  manganese,  or  iron, 
f  usual  impurities,  it  is  greatly  injured ;  at 
ty  its  hue  becomes  so  modified  towards  grey, 
go,  or  purple,  as  to  lose  its  distinguishing 
ity. 

cpptr^  though  of  a  rich  green  in  the  form  of 
ate,  becomes,  by  reduction  to  suboxide, 
ifale  of  yielding  a  characteristic  red.  Pleasing 
cts  are  produced  by  blowing  a  reducing 
tore,  in  spray,  upon  the  turquoise  green 
mel  of  certain  cupreous  preparations. 
(anganese  may  yield  a  puce,  a  violet,  or  a  plum 
>ar.  It  probably  does  not  exist  in  ceramic 
nents,  either  as  MnO,,  or  salts  of  MnO.  Its 
aty  is  frequently  duUed  by  ferruginous  im- 
ities,  sometimes  by  baryta  or  copper.  With 
xnium  and  cobalt  it  yields  a  black. 
hrcmium  is  known  to  exist  in  two  conditions  of 
Ution;  one  Uoish-green,  the  other  yellow; 
n  basse  ere  abundant,  it  more  readily  tends 
Bide  the  latter  state.  But  chromium  yields,  in 
presCTifie  of  tin  (of  itannio  o^de),  a  beautifu} 


rose  colour,  which  is  generally  known  as  **  pink 
colour/'  and  has  been  largely  used  in  ceramic 
docorjition.  The  peculiarity  of  the  composition  of 
this  colour  lies  in  the  very  small  jiroportion  of 
chromium  which  it  contains. 

Almost  ovt»ry  nuttal  belonging  to  what  is  calle<l 
the  "  heavy  "  class,  may  be  used  for  colouring — 
the  alkaline  metals,  the  eai-thy,  and  the  alkaline- 
earthy,  are  destitute  of  this  i>owor. 

After  colours  come  lustres.  They  do  not 
necessarily  depend  upon  the  actual  metallic  con- 
dition of  certain  constituents  on  the  surface.  Nor 
do  metals,  even  if  free,  that  is,  in  their  proper 
metallic  condition,  invariably  present  a  lustrous 
appearance.  The  metal  employed  for  lus- 
tring is  bismuth,  patented  by  Brianchon, 
and  imitated  at  Worcester  and  Belleek ;  it 
gives  a  beautiful  iridescence,  which  has  been 
too  lavishly  used — smeared  over  everything— or 
it  would  bo  more  appreciated.  Copper  and  silver 
give  lustre  to  Italian  wares,  decorated  at  Gubbio, 
Pesaro,  and  Denita,  aud  also  to  some  wares 
produced  in  Persia  and  in  Spain.  In  the  last 
half  of  the  eighteenth  century,  at  Brislington, 
near  Bristol,  and  in  Staffordshire,  by  Wedgwood, 
lustres  fair  in  tone,  but  unsuccessful  in  decorative 
treatment  and  association  with  other  colours,  were 
made.  Gold  was  used  by  Wedgwood,  not  only 
for  ordinary  gilding  on  his  wares,  but  also  for 
staining  them  and  lustring  their  surface.  Platinum 
was  employed  by  several  potters  of  the  eighteenth 
century,  in  Staffordshire.  Messrs.  Lockett  and  Co., 
of  liongton,  in  1862,  manufactured  many  lustred 
pieces.  Carrocci,  of  Gubbio,  now  prepares  a  beauti- 
ful ruby  lustre;  and  for  some  years  past,  Mr. 
William  do  Morgan,  of  Great  Cheyne-row,  Chelsea, 
has  produced  both  ruby  and  mother-of-pearl 
lustres  of  great  beauty.  The  designs  on  his  pieces 
are  so  fr(?sh  and  so  good  that  one  cannot  but  re- 
joice in  this  combination  of  remarkable  excellence 
in  drawing  and  chromatic  effect.  More  recently, 
Mr.  George  Maw,  of  Benthall-hall,  Broseley,  has 
turned  his  attention  to  the  production  of  lustres. 
His  ruby  lustre  frequently  (in  fact,  nearly  always) 
possesses  that  quality  of  transparence  which  marked 
the  Gubbio  ruby,  and  which  modem  lustres 
nearly  always  miss. 

In  drawing  your  attention  to  the  specimens  on 
the  table,  some  of  which  are  old,  and  many  new, 
some  Europpan  and  some  of  Eastern  origin,  it  may 
be  useful  if  I  point  out,  not  only  the  lessons  whicli 
individual  examples  may   tc^ach,  but    a    general 
difference  of  character  or  feeling  between  modem 
work,  and  much  European  work  generally,  on  the 
one  hand,  and  old  and  most  Eastern  work  on  ^e 
other.  As  such  general  difference  lies  almost  whoUy 
in  the  glaze  and  its  associated  chromatic  elements, 
\his  place  seems  to  be  the  most  appropriate  for  its 
consideration.     Modem  work  is  prosaic,  laboured, 
uninteresting.     If  it  be  leamed,  it  is  not  learned 
enough.     If  its  decoration  were  the  outcome  of 
nothing  more  than  unspoilt  tradition,  the  decora- 
tive result  would  be  more  satisfactory.     But  the 
obvious  striving  after  effects  and  qualities  which 
are  yet  imperfectly  realised,  pains  the  artistic  sense 
of  those  persona  who  are  familiar  with  the  produc- 
tions of  other  times  and  other  countries.     If  one 
examines   a  modem  niece  of  English  tiurquoise 
glaze,  a  vexy  noticeable  defect  obtrades  itself  on 
the  oyo  at  once,    The  colour  is  staring  enougn, 
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strong:  enough  (what  the  French  call  voyant 
and  cHant),  but  muddjr  withal ;  you  cannot  look 
into  it.  If  a  mottled,  or  flooded,  or  varied  glaze  be 
attempted,  the  result  realiBos  the  mottling  or  other 
peculiarity  of. the  Cbineee  original  diBtinctly,  but 
misses  its  easy,  caroleBs  grace,  whereby  art  conceals 
xrtifiuc.  Of  course  all  modem  and  all  English  work 
is  not  tuuensble  to  Buch  criticism.  For  instance, 
Mr.  W.  Do  Morgan's  Portion  tiles  are  worthy  of 
uiKjiLolifii.'d  praieo.  Ou  the  roil  body  bencatb,  a 
wtiito  slip  or  wash  is  placed,  which,  while  illumi- 
nating tbo  nearly  transparent  turquoise,  puce,  and 
blue  glazes  above,  does  not  reveal  itself,  uor  dis- 
close the  mechanism  of  the  final  euccesB.  Here, 
too,  the  design  of  the  ornament,  the  quality  of  the 
hues,  the  degree  of  gloss,  and  the  blending  of 
contiguous  colours  are  all  just  simply  perfect. 
And  it  is  not  difficult  to  discover  Eimilur  meritori- 
ous elements  in  the  productions  of  other  factories. 
Here  is  a  specimen  oi  modem  Hungarian  oartheu- 
ware,  in  which,  upon  a  aottly  mottled  ground  of  \ 
dove-eolour  and  crimson,  a  graceful  network  of  ' 
golden  foliage  is  spread.  And  these  beautiful 
lile-picturea,  by  Messrs.  Simpson,  of  St.  Martin's- 
lane,  illustrating  both  nnderglaze  and  overglaze 
painting,  show  the  association  of  high  artistic 
power  with  the  frank  recognition  of  the  nature 
of  the  materials,  and  the  uaee  to  which  the  objects 
are  to  be  put. 

A  few  words  must  uow  bo  said  about  the 
spefumens  of  glazes  and  colours,  which  are  on  the 
table.  FenruginouB  glazes  are  shown  in  these 
Japaneie  botUes,  and  in  this  tyg  of  the  15th 
century,  from  the  ruins  of  the  Blackfriors 
monastery  in  Bristol.  This  English  medieval  jug 
shows  a  green  glaze,  due  to  a  ailicate  of  lead, 
copper,  and  iron,  Ihis  large  mottled  Chineao  dish, 
and  this  octagonal  old  Staffordshire  tortoise-sheU 
plate,  owe  tbeir  eoloura  to  manganese,  copper, 
antimony,  and  iron,  the  glaze  in  both  cases  bmng 
rich  in  lead.  A  milk  jug,  of  about  1T50,  shows 
how  a  lead  glazo  brings  out  the  colours  of  the  two 
clays,  one  white,  the  other  buff,  from  which  the 
vessel  has  been  fashioned.  This  old  Staffordshire 
agato-wore  sauce  boat  eiiibits  the  softening, 
because  solvent,  effect  of  a  lead  glaze  upon  the 
irregular  patches  and  strings  of  parti-coloured 
days,  tinctured  with  cobalt  and  iron,  of  which  it 
has  been  formed.  A  JapAnese  plate,  by  Eenzan, 
of  about  1730,  eihibita  the  effects  of  a  vitreous 
glaze  upon  a  rough  clay,  and  also  affords  a  good 
example  of  glaze  upon  a  white  slip.  Another  bit 
of  Japanese  ware,  quite  modem,  is  of  buff  clay 
on  whit« ;  the  simple  decoration  is  in  delicately 
pencilled  white  clay,  the  glaze  just  developing  the 
colour  of  both  body  and  design,  and  not  obtruding 
itself  by  excessive  gloss.  Hero  is  a  bowl  of  old 
Kaga  wore,  where  the  brown  body  tones  down  the 
briUiancy  of  all  the  enamel  colours,  save  the  opaque 
blue,  with  which  it  is  decorated.  Here,  again,  is  a 
tea  bowl,  whore  the  one  point  noticeable  is  a  rich 
brown  gU/«,  free  from  Itad,  but  of  absolutely 
perfect  gloaa.  Looking  into  Ibis  glaze,  we  see  its 
tones  arc  beuiitifidly  varied  from  base  to  lip,  and 
that  theru  is  no  monotony,  as  of  texlurelcas 
vaniish,  anywhere  in  its  substance.  A  white, 
porous  clay  bowl,  with  cinque-tuila  in  manganese, 
l.ivple  and  dim  undulatory  lines  of  cobalt  blue, 
both  nnderglaze,  shows  the  penetration  of  these 
adiaan  into  th?  bo(ly,   and  how  the  glaze  has 


softened  and  united  the  whole  into 
Often,  in  these  Japanese  wares,  we  may 
play  of  colour  and  texture  obtained 
simple  means  as  glazing  with  a  colou: 
one  part  of  a  vessel,  leavmg  another  part 
coatmg  another  part  with  a  white  enami 
and  tincturing  a  fourth  port  with  son. 
colour.  This  treatment  has  been  ado 
this  vessel,  shaped  aa  a  loaf,  and  lends  i 
peculiar  appro])riatenes  to  the  conrei; 
presentation  of  the  texture,  substance,  oui 
veins,  undulations,  and  margins.  Of  ot 
on  Japanese  wares,  here  are  half  a  dozi 
teristic  examples,  each  capable  of  teachii 
lesson  to  Western  potters. 

These  cxampliFB  of  Persian  and  Bho( 
and  their  imitations  are  most  instrucl 
show,  above  all  things,  how  useless  it  is 
the  imitation  of  an  effect  by  means  of  pn 
materials  having  wholly  different  ph; 
chemical  characters.  Does  this  modem  i 
Persian  faimce  realise  uuy  of  the  beau 
original  ?  Is  it  not  a  ridiculous  caricatu 
at  the  carefully  painted  imitation  of  tb 
or  spreading  at  the  edges  of  the  colours, 
the  opaque,  uninteresting  body.  Here  i 
downw^^  into  the  clay,  and  no  diss( 
wards  in  the  glaze. 

The  stanniferous  enamels  of  Italy  a: 
their  beat  in  such  examples  as  this  di 
Caffiigiuolo;  at  their  worst  in  this  plate 
origin  of  about  1710.  Bristol,  Live: 
Dutch  tiles  of  the  ei^tecnth  century 
teach  us  useful  lessons,  especially  whei 
pare  them  with  these  works  of  Deck  a 
(both  of  Paris),  in  which  the  stanniferc 
and  the  cnamd  painting  which  it  corrie: 
at  the  same  time. 


XISCELLAVEOTTS, 


REPORT  ON  TWO  EXPEDITIONS  TO 
By  CaptaiA  B.  F.  Burton. 


H.    H.    Ismail 
Frederick  Smart,  with  on  invitation  t< 
to  lay  before  him  certain  details  which  I  h 
oonueming  mineral  wealth  in  N.  Western  A 

1  left  Trieste  on  March  3rd,  1B77.  A  an 
tiun  woa  at  once  prepared  :  it  set  out  for  1^ 
on  April  2aA ;  and  returned  to  Suez  on  . 
During  tliuse  18  dajs  we  foond,  by  exai 
aites,  tliat  the  country  had  been  eiteniui 
whilL'  a  larger  area  remained  untouched, 
home  npccimeDB  of  gold,  silver,  galeDa,  zi 
stilphAir,  irtm,  and  other  metals.  H.H. 
plo'iwd,  nud  promincd  me,  in  preseDae  (if  Ur 
uf  other  pcntous,  cither  a  ouDucwdon  ur  a 
a  wr  icnt.  on  grcwa  produue. 

Roturuing  f  ram  the  linil  expedition  I  had 
to  reeummend:— I.  Mr.  Charles  Clarke  (i 
fur  the  rank  of  Bey,  'i.  Lt.  Hasan  Z&ena 
Lt.  Amir  ^Effendi  Rujdidi  for  a  step  in  pn 
also  solicited  asmall  life-pension  for  HajiW' 
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Ott  Oodm  9tb,  1877,  I  again  left  Triestp.  After 
"■'*«i>r>'Cuto,  the  Htoond  eipedition  net  out  from 
B«ei(nDaimber  llth ;  and  rpturaed  on  April  12th, 
lti9.  Dating  tlii>  jounie;  of  foul-  mODths,  Mr.  Marie, 
Altuf^tanimt  by  U.U.,  collecbyl  noma  20  tana 
if  y*»*i:  ud  I  vas  directed  to  have  them  adxajed 
ia  LgaliiLwhili  Mr.  Smart  was  oharg-ed,  in  my  ^- 
mtat,  nn  tununhiiiK  the  necesasiy  fundii.  TliQ 
•niljB  n  dolj  made  and  the  printed  report  was 
IwuiUliSgjpt ;  but  funds  were  not  forthcoming, 
aad  tkoaquenu!  waa,   that  I  —-      .i-i   -. 


Jlicni(  Ig  Cairo  I  renewed  my  tequeat  touofaing 
ABpOHoIHajiWali;  I  again  submitted  for  pm- 
■iMBAiHaea  of  Mr.  Clarke  and  Lt.  Amir  Eftendi 
Birtdi;  ui  1  idded  to  them  that  of  Ahmed  Kaptun 
tafl^  MoreoTOT,  for  the  better  government  of  the 
piwin  {IJ-3(»djim),  whioh  ia  about  to  assume  now 
nluiai  *iti  Emt,  I  had  tho  honour  to  propoBC—  1 . 
nrtSniid^^Kahim,  accountant  of  tKe  Furt  EU 
lb>^Klie  niMd  to  the  rank  of  N^zir,  or  com- 
MBdnt.  l  not  Mohammod  Shahadeh,  Ex-Wakil 
rfB-Wijilinuderoramandantof  that  fort.  3.  That 
■Mioksof  E.H.'«  favour  be  conferred  upon  Sheykh 
JI^BioEitiiottbeHuwatat  tribe,  Sheykh  Furayj 
4  na  flmdt  thbe,  Sheykh  Hasan  ibn  SUim  El- 

'"timfetj  of  Egypt  aud  Europe  I  also  rooom- 
■■«  that  the  qaarantme  CHtabliHhment  be  re-trana- 
«fwiiToib»rbour  to  El-Wijh. 
^"■iMiing  Cairo  (May,  1H78),  I  Lave  repeatedly 
~^,  Mftniiag  t^  odminiiitrativo  meaaurea  to  lie 
■[1^  Wgi«  the  country  can  bo  regularly  exploited, 
**  """to  my  npteeoatatiomt  have  roraaiuod  un- 

■  1  _£j*V*°"  to  *^  mineB.    The  result  of  tho  asaays 
*  ~^_V  lira    Kveral    establiahmcnte   ia    ho     fai 

r    rfiS!''*'  *  ""'•'''''■STi  declares  "  These  indication! 

1    fcHw"""** "^ "^  ?"*■<"*«  metala  certainly  juatifj 

I?Z?3^'™''W"'"  Such  eiploration  I  am  prepared 

■ii?J'"**"'  December  5th,  1870,  and  came  to  Cairo 

?^  1  tlird  expedition.    Thia  tims  the  conditions 

,    ?   'V««iuii  are  more  favourable,    as  I  have  no 

?*«'.''  "fl  fur  the  sites  which  aro  best  fitted  for 

i-i"    """i  evident  Uiat  no  syndicate,  no  coi 
'^^J"'*  ri«k   capital    upon    a   ptoject,    howei 
S'n^'  ^^""^  ^^  pro«pect  of  enjoying  the  fmiw 
^j^^  Cntain  capitaliate  in  London  are  willing  U 
.     "  "^  'I  »ill  be  upon  conditions  that  a  formal  cou 


"•'isr: 


Oluwi, 


I  di  r  . 


i^Wted  in  the  Tronzimat  (ConMiCutian)  and 


-I   ^°f ^''^"S''TtC"l861,auth!)m^^'' 

•  ■■  ^'  '^""'1    all   the    legal    conditiona   regarding 

;-*   "WM  other  niatters. 

~  (  Ja  otjwijOT  nighl  be  raiaed  that  the  Seglimtat 
•_:  W»""Kiijjf.<!too(  the  Porte.  But,  firstly,  there  are 
-■ ',  pwsiiii  j.jr  eitending  tlie  privilege  to  foreigners ; 
■''^!  ■ .  jn  the  case  of  the  minerals  about  8idon. 
....;  roviso,  made  for  Turkey  proper,  ia  not 
'  i  -Tpt,  where  there  are  now  intern uCional 
J  >.  juted  questions  of  royalty,  jurisdiction, 
lid  be  settled  by  arbitrator!',  tbe  Utter  nominat^'d 
f  ■qualnomben  by  the  Oovemment  and  tho  cuiupimy. 
TOi  pabliu  will  obaorvo  that  1  am  nut  acting  aa  one 
rbo  Meki  ti>  receive  favoora  from  Egypt.  Ou  the  con- 
tniji  1  pmpcm  to  develop  a  provinoo  which  hun  bceu 
fc  eeataiia,  and  which  still  la,  a  howling  wildorucMi, 
mmuiwl  by  ■  few  hnadred  Bedawln.  I  propose  to 
l^ltt  Soea  and  Ibei^aMot  parts  of  Egypt  by  creatiug 
M  isddrtij  and  a  titmo  when  there  is  now  nothing  of 
Ike  land.    I4«tly,  I  cnpOM  adding ' 


H.II.'s  Oovemment,  by  maVing  over  to  it  the  legal 
share  of  whataoever  prolita  may  aocrue  from  the  ezpud- 
-  tiun  of  El-Madyan, 

Under  these  oircumstonoes  I  have  a  claim  to  expect 
the  realisation  of  a  project  whose  viewa  are  of  the  most 
legitimate.  And  tho  first  steps  would  be — lat.  A  oon. 
tract  ur  concessioa  drawn  up  in  due  form.  2nd.  An 
.athority  to  carry  out  tho  meaaurea  proposed  tor  the 
^vemmcat  of  the  provinoo ;  especially  the  rewards  due 
o  the  military  officera  aud  the  civihans  who  aaaiBted 
n  enploring  tl-Madyan. 


THE  NATIVE  SILKS  OF  ASSAM. 
Sy  C.  0.  Varsltoicl  Lock. 
Tho  native  silks  of  Assam,  known  as  Sria  and 
'uga,  are  the  produce  respectively  of  Attaeia  SiciiU, 
id  AnI/ieraa  ui3<nd,  and  AathenF»  MtsaiUtaoria. 
Tho  Sria  worm  is  so  called  from  tho  local  name  of 
,.ie  caator-oil  plant  (Rieimu  tammUHii),  on  which  it  is 
ahnost  eicluaively  fed.  It  ia  reared  entirely  indoors. 
The  duration  of  its  life  varies  with  tho  season  :  in  the 
it  is  shorter,  aud  the  product  is  both  bettor 
abundant.  At  this  season,  211  to  21  days 
elapse  from  the  date  of  its  birth  to  the  time  when  it 
begins  ita  cocoon,  IS  days  later  the  moth  is  prodnoed, 
~  three  davs  tho  eggs  are  laid,  and  in  five  more  they 
a  hatched,  making  the  total  dutacion  of  a  breed  13 
daya.  In  winter,  its  life  extends  to  nearly  twomonths. 
"  ven  breeda  ore  reckoned  upon  annually.  Foe  breed- 
g,  tlio  natives  select  cocoons  from  amon^  thoae  which 
btgin  to  be  formed  in  the  largest  number  on  the  same 
day.  Those  containing  males  are  recognised  by  a  more 
pomted  end.  On  the  second  or  third  day  after  the 
cocoons  have  begun  to  bo  formed,  they  are  put  into  a 
cloned  basket,  and  bung  up  in  the  house,  out  of 
reach  of  vermin  and  inHocta.  Twenty -four 
hours  after  the  motha  have  been  produoed,  the 
foQialcs  are  tied  to  long  reeda  or  canca,  20  to  2.5  to  eaoh, 
and  these  arc  suspended  in  the  house.  Tho  eggs  laid 
during  the  first  three  days  alone  aro  kept ;  they  are  tied 
up  in  a  piece  of  cloth,  and  hung  from  the  roof  till  afev 
begin  to  hatch ;  those  eggs  are  white,  and  reeembUi 
turnip  seed  in  size.  When  a  few  of  the  worms  are 
hatched,  tho  cloths  are  put  on  small  bamboo  platten, 
and  here  they  are  fed  with  tender  leaves.  Aiter  the 
second  moulting,  the  worms  ore  removed  to  feed  on 
bunches  of  leaves,  suspended  a  little  above  the  ground, 
und  a  mat  is  spread  beneath  to  catch  those  which  falL 
When  they  have  ceased  feeding,  thoy  aro  placed  in 
baskets  filled  with  dry  leaves,  amongst  which  they  form 
their  cocoons.  In  four  days,  the  latter  are  complete. 
A  Eclcctioii  having  been  niiuie  for  the  next  breed,  tho 
remainder  aro  expuscd  to  the  sun  for  two  to  three  days, 
to  destroy  the  vitality  of  the  chrysalis.  The  cocoons  are 
next  generally  put  into  waler  containing  potash  (wood- 
ashes),  over  a  slow  liie ;  when  remuveil,  tho  water 
is  gently  squce/cd  out.  At  other  times,  they 
are  maascd  together  for  some  days  with  omriui 
{'(CwiC'i  papaya)  or  mad/iu  fruit.  The  object  ii  the 
Mune  in  either  case,  viz.,  to  facihtuto  the  drawing 
of  tho  silk.  Tho  cocoons  thus  treated  are  taken 
ODU  by  one,  and  the  silk  is  placed  within  the  thumb 
of  the  left  hand,  whilst  the  right  is  employed  in 
drawing  out  tho  silk.  Any  inequalities  that  may  exist 
ure  reduced  by  rubbing  them  down  between  the  thumb 
and  finger  ;  the  same  process  atrves  for  joining  on  new 
cuuHnin.  Tho  thread  is  allowed  to  accumulate  in 
iliiiiutiliea  of  about  luitt-u- pound ;  these  are  afterwards 
exposeil  to  the  sun,  or  placed  near  »  firo,  till  dry,  when 
tliey  are  wound  up  into  skeins.  The  lulk  is  then  ready 
for  the  weaver.  It  is  the  ooaraor  of  the  two  kinds,  and 
□one  of  it  ever  finds  its  way  into  Bengal. 

The  Mi's''  moth  is  found  wild  in  Uie  jungle,  bnt  all 
the  sili  produced  by  it  is  from  domeatioated  worms. 
They  arc  reared  on  troeo  in  tlio  open  ail.    TbBR  aia 
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seneral^  fire  breeds  in  a  year,  viz. ,  January  to  Febrnary , 
May  to  June,  July  to  Ang^ust,  September  to  October,  and 
November.      TWie  first  and  last  yield  the  best  crops, 
as  regards  both  quantity  and  quality.  Constant  watch- 
ing of  the  tree  is  necessary.      By  day,  crows  and  other 
birds  pounce  upon  the  worms,  and  devour  them.     By 
night,  bat-s,  owls,  and  rats  are  very  destructive.  Numbers 
of  the  caterpillars  are  destroyed  in  the  more  advanced 
stages  by  the  sting  of  wasps,  and  by  the  ichneumon 
insect,  which  deposits  its  eggs  in  the  bodies  of  the 
worms.      Tlie  latter  thrive  best  in  dry  weather,  but  a 
very  hot  sunny  day  at  the  moulting  time  proves  fatal  to 
many.     Indeed,  at  this  period,  rain  is  considered  very 
favourable ;  and  even  tiiunderstorms  are  not  injurious, 
as  they  are  to  the  mulberry  worm.      Continual  heavy 
rains  do  mischief  by  sweepmg  the  worms  o£P  the  trees ; 
but  showers,  however  violent,  cause  no  great  damage, 
the  worms  generally  taking  shelter  under  the  leaves 
with  perfect  safety.     During  moulting,  the  worms  re- 
main on  the  branches,  but  when  about  beginning  to 
spin,  tiiey  come  down  the  trunk.      Bunches  of  fresh 
plaintain  leaves  are  tied  round  the  trunks  at  some  height 
nom  the  ground,  in  order  to  arrest  their  progress.   The 
worms  are  then   collected  in  baskets,  which  are  put 
under  bunches  of  dry  leaves,  suspended  from  the  roof  of 
the  house ;  they  crawl  up  into  these,  and  there  form 
their  coooons.      The  total  duration  of  a  breed  varies 
from  60  to  70  days;   the  period  is  thus  divided: — 4 
moultings,  20  days ;  from  fourth  moulting  to  beginning 
of  ooooon,  10  days ;  in  the  cocoon,  20  days ;  as  a  moth, 
6  days ;   hatching  of  the  eggs,   10  da3rs  ;    total,   66 
days.      The    chrysalis    not   being   easily   killed    by 
exposure   to    the    sun,    a   number    of    cocoons    are 
placed  upon  bamboo  stages,  and  covered  with  leaves, 
whilst  a  quantity  of  dry  grass  is  ignited  below  them, 
and  in  a  short  time  destroys  them.     The  cocoons  are 
l^en  boiled  for  about  an  hour  in  water  containing  potash 
(the  ai^es  of  mustard  and  other  plants).     When  taken 
out,  they  are  laid  between  folds  of  cloth.    The  floss  is 
removed  by  hand,  and  the  cocoons  are  thrown  into  hot 
water.    The  instrument  used  for  winding  off  the  silk  is 
the  roughest  imaginable.     A  thick  bamboo,  about  3  ft. 
long,  is  split  in  two,  and  the  pieces  are  driven  equally 
into  the  around  about  2  ft.  apart ;  over  the  interior  pro- 
jection of  one  of  the  knots  is  laid  a  stick,  to  which  is 
fixed,  a  little  on  one  side,  a  round  piece  of  plank,  about 
1  ft.  in  diameter.  The  rotary  motion  is  given  by  jerking 
this  axle,  on  which  the  thread  rolls  itself.     In  front  of 
the  vessel  holding  the  cocoons,  a  stick  is  placed  hori- 
zontally for  the  thread  to  travel  upon.   Two  persons  are 
employed — one  attends  to  the  cocoons ;  the  other  jerks 
the  axle  wiUi  the  right  hand,  and  with  the  same  hand 
directs  the  thread  up  the  left  forearm,  so  that  it  is 
twisted  in  coming  down   again  towards    the    hand, 
while   the    left  hand    conducts  the    thread  over  the 
axle.      The    Assamese    consider    it    a    good    annual 
return  if  an  acre  of  trees  support  50,000  cocoons,  yield- 
ing upwards  of  24  lb.  of  silk.     It  must  be  very  profit- 
able, as  1 ,000  cocoons  are  reckoned  to  afford  6  to  8}  oz.  of 
silk  thread,  selling  at  10s.  to  12s.  a  pound.    The  labour 
and  expense  of  maintaining  a  plantation  of  the  trees  is 
yery  trifling. 

Two  kinds  of  silk  are  distinguished  by  the  natives  as 
the  production  of  the  Muga  worm — muga  and  mujankuri^ 
their  difference  being  attributed  to  the  trees  on  which 
the  worms  are  fed  ;  but  naturalists  have  determined  a 
specific  difference  in  the  worms  themselves,  calling  the 
former  Anther <ea  atsama^  and  ihQ'\Ai^T AnthertBa Mezan- 
kooria.  The  Muga  worms  feed  chiefly  on  the  Sum  tree 
(?Artoearpua  ehaplasha  ;  Tetranthera  lanciolata) ;  mujan- 
kurif  from  those  fed  on  the  Adakur  tree  (?  Tetranthera 
guadrifolia).  The  latter  is  whiter  and  better  than  the 
lormer.  Some  of  the  silk  thread  produced  in  Sibsagar 
sells  for  as  much  as  36s.  a  pound.  Lakhimpur,  in  1871, 
exported  11^  tons  of  Muga  silk  thread,  valued  at  £6,090. 
The  reader  may  refer  to  the  Journal^  May  9thy  1870, 
far  farther  inf ormatioii  on  Indian  wild  silks. 


CULTIVATION  OF  THE  FIG  IN  ■; 

The  United  States  Consul  at  Smyrna  stt 
Aidin  district  is  the  only  one  which  prod 
exportation.  The  fruit  will  gprow  anyi 
neighbourhood  of  Smyrna,  of  a  good  quj 
sumption,  in  a  green  state;  but  the  A 
unique  in  its  climate  and  soil  as  being  f  avo 
proper  curing  of  the  fig.  The  thermoi 
falls  below  three  or  four  degrees  under  fr 
and  in  the  simimer  seldom  rises  above 
Fahrenheit  in  the  sun.  In  Aidin,  the 
generally  wet,  the  dry  weather  commencin 
continuing  till  the  end  of  October.  Any  rs 
of  July,  or  during  the  month  of  August  ai 
when  the  fruit  is  under  the  process  of  dr 
the  quality,  by  causing  it  to  burst,  hardi 
gfives  the  fig  a  dark  colour,  and  spoih 
quality.     Heavy  dews  will  cause  the  same 

The  fig  tree  will  grow  in  almost  any  soil ; 
soil  is,  however,  preferable ;  but  to  produce 
dry  well  and  please  the  merchant,  the  soU 
of  a  good  depth,  and  of  a  rich,  li^ht,  sandy 
if  the  weather  be  favourable,  will  produce 
a  white  thin  skin,  and  of  the  finest  qu2 
planting,  the  g^round  is  well  ploughed 
times  to  a  good  depth,  well  fertiUsed,  anc 
all  weeds  and  extraneous  roots.  The  fig 
from  slips,  selected  with  as  many  fruity 
sible.  To  form  a  tree,  two  slips  are  plai 
apart,  and  then  joined  at  the  top.  1 
planted  in  rich  soil,  should  be  place 
feet  apart,  and  for  poor  soil  about  25  feet 
each  other.  The  cuttings  are  planted  in 
March,  two  in  each  hole,  at  about  9  inc 
apart  at  the  root  end,  and  during  the  g 
trees,  the  ground  is  ploughed  up  two  o 
during  the  winter  or  spring,  and  the  s 
them  is  used  to  cultivate  cotton,  sesame,  o 

The  fig  harvest  generally  lasts  about  s 
when  the  fig  is  ripe,  it  falls  of  its  own  ac 
tree.  "Women  and  children  are  employed 
fruit  into  small  baskets,  to  bo  conveyed  to 
garden  well  exposed  to  the  sun,  where  tl 
on  a  bed  of  diy  grrass,  or  matting,  siugb 
on  the  top  of  the  other,  and  are  turned  o\ 
in  order  to  get  every  part  of  the  fig  o: 
sun.  After  a  few  aays  of  this  exposu: 
which  are  sufficiently  dry  are  selected  f 
and  divided  into  first,  second,  and  third 
being  taken  not  to  dry  them  too  much.  ' 
sent  to  Smyrna,  where  they  are  assorted  a 
shipment. 

On  arrival  at  Smyrna,  they  are  convey 
bazaar,  or  market  place,  where  the  mer 
early  next  morning  to  effect  purchases, 
belonging  to  each  individual  owner  are 
amined,  each  purchaser  giving  his  own  p 
is  nearly  always  employed  as  an  intern 
merchant,  on  payment  to  him  of  2  pei 
value,  the  amoimt  being  ultimately  rei 
seller.  A  seller  is  but  seldom  the  ownei 
latter  being  generally  represented  by  a  Je^ 
merchant,  at  an  exorbitant  charge  of  7 
commission.  The  figs  are  then,  after  ] 
veyed  to  the  packing  establishment,  to  unt 
lation  and  putting  into  boxes ;  the  sacl 
out  on  the  floor  in  a  square  heap,  and  o 
squatted  rows  of  women  and  girls,  emph 
twisting  roimd  each  fig  two  or  three  time 
forefinger  and  thumb,  to  render  it  soft,  ai 
required  oblong  form.  On  the  heap  are 
baskets,  into  which  are  thrown  separated 
secondqualitiesto be usedfor packing;  atle 
of  the  whole  mass  is  worthless  for  putting 
and,  during  the  first  process,  the  inferior 
up  and  thrown  in  a  separate  heap.    Undi 
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coty^  MiY^  ^  ^^^  ^  ^To  burst,  come  under  this 
wlytiia^'?^,  P^k^  or  rather  preaerved,  promis- 
'  So^Wes,  and  labeUed  -Figs  for  familv 
f  qiliK^^'  ^^*^^  t^c  parcel  i»  miuuii.'illy  gtKwl, 
laid  0^^*^  *lwt«l  instead  of  tw«>.  The  figs  are 
tioftlj^i;'^^  benches,   at  whuh  arc  seated  th<» 

•'y  •nd  ^'  ^^'^  "*^^  ^^^  ^  ^^  befoiv  liim,  and 
otter  ia  ^^'^•'sly  t^ho  figs  are  placetl  aiougKido 
o  tjg  jj?*'"'  the  n)w.s  varying  in  number  accord 


onfur^/j    L  Aoove  au,  a  row  oi  "layers 

^JWtoafioirtliefigHtoadvantage.  The  "layers'* 
xTJ*  ^^  by  means  of  both  hands,  and  laid 
"^u  ixx  parallel  rows.  Of  late  years, 
^^^ghoTx-t  the  boxes  have  come  into  great 
ttw  nearij-  nil  the  best  qualities  are  packed 
^'  j/°  J»dc±ig,  the  fingers  aie  now  and  then 
"  *  »^p*et  o  f  sea- water,  to  ease  their  working ; 
cwnethua  x^oistened  with  saltwater,  which 
^  ^^^  cjffect  of  hastening  their  sugar- 
wxaj  anc*  again  passed  on  to  the  women, 
?te  the  px"oces8  by  placing  laurel  leaves  be- 
^PP^J"  f"^^*?"®,  before  the  Imal  nailing  down 
ig  off  by^  "fhe  cari)enter.  The  packages  used 
JUS  dime  xx  fc»ions  and  forms  ;  at  one  time  all 
*^>!r^  United  States  were  placed  in 
aper  bo^  ^»g^  \^^^  of  j^to  years  flat  wooden 
•ing  «te»xi.avely  shipped.  Very  few  drums, 
their  w^;y-  to  the  English  market,  to  which 
diticB  airn3  usually  sent.  America  consumes 
the  soj^c^^oy  Qualities,  though  the  demand 
s  now  uic^x^easea.  Small  canvas  bags  are  now 
with  miicili  success,  and  in  fact,  every  season 
elty  itt  the  style  of  packing  may  be 
:he  refuse  ^  o,.  a  naturals,"  are  put  into  Uirge 
barrels,  *».n(i  shipped  to  England,  Egypt, 
and  Tuirlccy^  tjjg  i^^^y^  rate  of  duty  in 
ntirely  eic<ilmiuig  those  inferior  figs  from  the 


■^p!;F^^^Gr.—A    CHINESE    REMEDY 
rOB  CUTANEOUS  DISEASES. 

lih«™««^tical  products  of  China  and  Japan 
ai  Dten^tmg  f[^\^  f^j.  experiment  into  their 
•tiaaand  probable  values.  From  time  to  time, 
JJJPJ^  yarious  parts  of  the  world  are  brought 
ropHsi  notice,  and  of  late  years  many  have  been 
to  w  01  grijj^t  practical  usef ulncMS,  and  are  now 
y^^?^  our  important   medicines.     Though 

°"S  Jv  ^^*^*y  ^^  ^^®  substances  used  in  me£- 
T  "*vhiiiejjg  atd  Japanese  are  very  great,  and 
.  ^**^plete  collections  of  the  drugs  of  these 
P*.  Tf  ^n  exhibited  at  the  various  exhibitions, 
2"  *^  last  Paris  Exhibition,  Uttie  has  been 
Jj^'^  introducing  them  in  quantity  for  trial 
j^*  ^Jn  in  this  country.  Something,  indeed, 
M  rlL  ^  time  since  in  this  direction  by  Mr. 
*•  wjiiaty^  who  introduced  a  number  of  raw 
2j  Pjducts  used  as  drugs  in  Japan  ;  these  were 
J^  MM  described  in  a  series  of  notes  published  in 
^ttutical  Journal  at  the  time.  Mr.  Christy 
>**  leoently  received  a  consignomeut  of  a  drug 
tt  Rpated  to  be  very  valuable  in  China,  for 
¥  of  certain  skin  diseases ;  it  is  known  under  the 
f  Toog-pang-chong,  and  is  said  to  be  produced 
at  giowinff  in  Sism,  whence  it  finds  its  way  to 
In  the  Kew  report  for  1877,  where  the  sub- 
referred  to,  it  18  stated  that  the  chemists  in 
jODg  mj  that  they  can  procure  an  almost 
1  nmUjf  and  eren  mnt  at  getting  and  growing 
t  there.  From  information  gather^  from 
ion  the  report  mw  written,  and  from  com- 
Pa  TBiy  ■naU  Mnrale  sent  to  this  country  with 
•y  wbidi  appeasedV  ^  identical,  contained  in 


the  Kew  Museum,  there  seems  but  little  doubt  that 
tliis  interesting  and  peculiar  remedy  was  produced  by 
an  Ac;inthac3ous  plant,  known  to  botanists  as  Rhinacau" 
t/tui  communin.  Whether  tho  material  now  in  Mr. 
Christy's  hands  will  prove  tho  accuracy  of  this  pre- 
liminary determination  remains  to  bo  seen,  as  also  the 
(Question  of  the  \w\  ual  eflicacy  of  tho  drug  itself. 


WINES  OF  CHILI. 


Tho  vine  was  introduced  into  Chili  by  the  Spaniards, 
soon  after  their  conquest  of  the  country,  but  although 
its  culture  quickly  extended  over  the  central  and 
southern  provinces,  it  is  only  within  the  last  twenty 
years  that  viticulture  has  been  systematically  carried  on. 
The  following  particulars  by  Mr.  E.  Seve,  of  Val- 
paraiso, are  taken  from  the  Journal  of  Applied  Science '.•— 

A  large  portion  of  the  finest  sets  or  cuttings  of  Europe, 
and  chiefly  those  of  Burgundy  and  Bordeaux,  were  im- 
ported. The  production  of  wine  consequently  in- 
creased, and  its  use  at  table  became  ffenend.  The  in- 
troduction of  these  French  vines  led  to  the  Chiliana 
abandoning  much  of  their  former  culture  and  mode  of 
wine>making,  and  adopting  those  of  the  country  from 
which  the  vines  were  imported.  The  result  of  these 
efforts  are  now  apparent.  At  present,  in  many  of  the 
provinces,  especially  of  the  centre,  sound  wholesome 
wines  of  an  excellent  quality,  in  a  certain  degree  com- 
pete with  similar  products  of  tho  old  world.  Wine- 
making  in  Chili  is  at  present  a  considerable  and  very 
profitable  industry,  and  forms  a  principal  source  of  the 
riches  of  the  country.  By  the  great  diversity  of  ita 
climate,  the  nature  and  topographical  configuration  of 
its  soil,  Chili  offers  the  best  natural  situations  for  nearly 
all  the  classes  of  renowned  wines. 

The  region  suited  for  the  vine  in  Chili  extends  from 
the  north  down  to  Biobio  in  tho  south.  But  in  the 
south,  the  humidity  of  the  climate  will  not  allow  the 
grapes  to  ripen  without  artificial  means. 

The  vines  are  distinguished  in  the  country  either  as 
Chilian  or  French.  The  vines  in  the  countiy  consist  of 
the  cock  grape Jut?a  de  gallo),  the  white  and  black  muscat, 
the  black  San  Francisco,  and  the  common  black.  The 
Cliilian  vines  are  met  with  chieflv  in  the  South  and  the 
North.  The  French  vines  have  oeen  introduced  almost 
entirely  in  tho  central  regions,  where  they  constitute 
extensive  vineyards.  The  principal  French  varieties  in- 
troduced and  grown  on  a  large  scale  are  the  Pinots, 
Gamais,  Sauvignons,  Cabernet,  Malbcck,  Cot-Kouge, 
Mcunicr,  White  Semillon,  FoUeblanchc,  &c.  'Die 
Chasselas  of  Fontainebleau  are  met  with  on  all  the 
trellises  of  the  gardens,  the  orehards,  &c.  In  the  greater 
part  of  the  French  vineyards  in  Chilli  we  find  all  these 
varieties  very  often  mixed,  conditions  most  unfavour- 
able for  wine-making,  as  the  grapes  do  not  ri|>en  at  the 
same  time. 

The  choice  of  vines,  and  tlieir  suitability  to  soil 
and  climate,  so  as  to  make  a  certain  class  of  wine,  is  a 
question  badly  understood  in  Chili,  and  to  which  the 
attention  of  the  vine  growers  should  bo  directed,  as 
upon  the  solution  of  this  point  depends  in  a  great  degree 
the  future  of  tho  Chilian  wine  preduction. 

The  Chilian  irrigated  vines  receive  neither  care  nor 
culture  during  their  growth :  indeed  they  are  hardly  ever 
pruned  after  bearing. 

The  French  vines,  having  more  attention  paid  to 
them  in  culture,  the  soil  is  kept  porous  and  m  good 
condition,  and  the  roots  are  cared  for  during  tho 
progress  of  vegetation.  Thus,  in  the  same  cmnate, 
under  the  same  conditions  of  soil,  in  the  same  vineyard, 
tho  French  vines  will  ripen  their  fruit  fifteen  days  to 
three  weeks  before  those  of  the  vines  of  the  country, 
and  give  a  much  more  abundant  produce.  The  incu- 
gcnous  vines,  treated  after  ih»  French  method,  im- 
prove greatly.  This  fact  is  a  striking  example  Qf  the 
influence  of  cnlture  on  a^cnltural  pUuitft. 
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Up  to  the  pTesent  time  no  serious  malady  has  attacked 
the  yines  in  Chili.  The  oidium  has  been  long  known 
there,  but  the  ch'matic  conditions  are  unfavourable  to 
the  propagation  of  this  parasite.  After  some  days  of 
rain  in  the  dose  of  November  a  little  damage  has  been 
done.  In  the  Argentine  Hepublic,  about  Mendoza, 
where  the  vine  is  largely  grown,  there  have  been  serious 
complaints  for  some  years  of  damage  done  to  the  vines. 
But  it  may  be  remarked  that  on  the  sides  of  the 
Cordilleras  facing  Santiago  the  rains  occur  in  summer, 
while  in  the  central  regions  of  Chili  they  occur  in  winter, 
The  phylloxera,  fortunately,  is  not  known  in  Chili,  and 
the  Government  have  forbidden  the  introduction  of 
Ppench  cuttings,  with  the  view  of  preventing  the  de- 
rastation. 

The  duration  of  the  vine  in  Chili  is  considerable ; 
vineyards  of  fifty  years  old  are  by  no  means  rare.  The 
principal  kinds  of  wine  made  in  Chili  are  as  follows : — 
Those  known  as  Burgundy  and  Bordeaux  in  the  country 
are  the  produce  of  fVench  vines,  and  the  manufacture 
is  carried  on  on  the  same  principle.  White  wine  is  but 
little  drank  in  Chili,  hence  nearly  all  the  wine  made 
from  the  French  grapes  is  red.  The  quality  of  the 
white  wine  is,  however,  superior  to  that  of  the  red. 

French  vines,  under  good  conditions,  well  cultivated, 
will  yield  100  to  120  hectolitres  of  wine  to  the  hectare ; 
it  18  sold  in  the  first  year  at  40  to  50  centimes  the  litre, 
which  constitutes  a  considerable  profit.  The  wine  made 
from  the  French  vines  in  Chili  is  consumed  in  the 
country  and  exported  to  the  Pacific  coasts. 

Chacoli  is  a  bght  wine  made  with  the  grapes  of  the 
country,  and  which  is  only  slightly  fermented  in  the 
vat.  It  is  either  white  or  red.  This  wine  is  principally 
drank  by  the  working  classes. 

The  ordinary  wine  of  Chili  is  a  species  cf  liqueur 
wine,  resembling  Malaga.  It  is  made  by  adding  to  the 
ordinary  **  must'*  one-fourth  or  one-fifth  part  of  boiled 
wine. 

Mohto  is  made  more  or  less  like  Burgundy  and 
Bordeaux  wines,  and  the  manufacture  is  confined  chiefly 
to  the  South.  The  province  of  Concepdon  enjoys  a 
high  reputation  for  it. 

Mo9ta  atofeado  is  made  from  grapes  dried  in  the  sun 
for  fifteen  or  twenty  days.  The  native  processes  of 
wine  making  are  of  the  most  primitive  kind.  The 
general  introduction  of  good  instruments  and  improved 
apparatus  would  render  great  service  to  Chili. 

Chieka  is  a  very  common  beverage  among  the  poor. 
It  is  made  much  in  the  manner  of  white  wine,  except 
that  the  juice  which  issues  from  the  wine-press  is 
boiled. 

In  the  province  of  Aconcagua,  a  good  deal  of  spirit 
is  distilled  from  wine.  It  is,  however,  of  bad  quality, 
owing  to  the  faulty  method  employed.  To  cover  the 
bad  taste  of  the  alcohol  obtained  by  the  direct  dis- 
tillation of  the  marc,  it  is  the  practice  to  add  fennel 
seed.    The  spirit  thus  obtained  is  known  as  ani$ado. 


LEATHER  TRADE. 


Particular  attention  is  directed  to  the  present  condi- 
tion of  the  hide  and  leather  trades  in  an  article  in  the 
Statute  where  the  increased  competition  which  the 
English  tanner  encounters,  is  pointed  out. 

*'  Taking  first  hides  used  in  the  manufacture  of  heavy 
leather,  what  strikes  us  is  the  activity  amongst  IVench 
and  German  houses  for  direct  shipments.  Formerly, 
England  was  the  great  centre  for  such  goods,  but  now 
tho  Continent  absorbs  by  far  the  largest  portion  of 
the  trade,  especially  of  South  American  produce.  It 
is  true  that  a  proportion  of  those  hides  eventually  find 
their  way  back  to  thi^  coimtry,  and  tho  strange  part  is 
that  they  are  ever  allowed  to  be  landed  elsewhere,  at 
least  to  80  large  an  extent.  The  fact  is,  after  the 
Fhmco-German  war,  a  new  set  of  Anglo-G«rman 
merchants  came  into  existence,  with  ooxiespondents  all 


over  the  Continent,  and  in  this  way  the  import! 
houses  are  ruled  by  their  foreign  coadjutors. 

**The  rapid  increase  in  the  importation  of  forei 
leather  into  this  country  during  the  past  ten  yei 
supplies  material  for  considerations  deeply  interebti 
in  a  public  sense,  and  of  vital  importance  to  the  Brit 
tanner.  As  our  colonies  and  dependencies  grc 
flourish,  and  feel  their  strength,  so  they  pour  in  uj 
us  every  product  suited  to  their  particuliu:  climates 
overwhelming  profusion.  Our  tanners  now  behold  h 
similes  of  their  manufactures  sent  from  every  quai 
of  the  globe,  yet  cannot  themselves  export  without  ( 
countering  serious,  ruinous,  hostile  tariffs.*' 

From  a  table  of  the  imports  and  exports  of  elei 
years,  from  1870  to  1880  {fix%t  ten  months),  it  appei 
that,  in  1870,  the  imports  of  leather  amounted 
11,556,345  lbs.,  value  £759,342,  and  the  exporti 
unwrought  leather  amounted  to  103,788  cwts.,  val 
£850,495 ;  of  wrought  boots  and  shoes,  to  372,601  doi 
pairs,  value  £1,148,423 ;  while,  in  1879,  the  imports li 
risen  to  35, 175,036  lbs.,  value  £2,204,386,  the  exports 
the  same  year  only  stood  at  219,829  lbs.  ;  of  unwrong 
leather,  value  £1,505,312  ;  and  432,312  dozen  ^ain 
boots  and  shoes,  value  £1,319,598.  Thus  the  mipa 
of  leather  more  than  doubled  between  1870  and  18! 
quadrupled  in  1875,  and  almost  quintupled  in  18' 
and  seem  likely  to  stand  at  the  end  of  the  present  jt 
400  per  cent,  higher  than  at  the  commencement  of  t 
present  decade.  The  exports  of  leather  have  material 
mcreased,  but  not  in  proportion  to  the  imports ;  iHii 
the  foreign  trade  in  boots  and  shoes,  though  above  187 
nevertheless  seems  stationary,  and  would  be  oooside 
ablv  less  but  for  the  *' British  possessions  in  Boo 
Afnca." 


SPONGE  TRADE  IN  THE  BAHAMAS. 

The  Report  of  the  Governor  of  the  Bahamas  to  ti 
Secretary  of  State  for  the  Colonies  has  been  pubUahi 
as  a  Blue-book,  with  the  Report  of  Professor  Bi 
Lankester,  on  the  artificial  propagation  of  spocg 
appended.  Governor  Robinson  states  that  '*  vario 
causes  combined  to  make  the  past  year  a  most  favtn 
able  one  to  those  engaged  m  the  sponge  trade, 
larger  number  of  buyers  than  usual  appeared  in  t 
market,  and  there  was  no  period  when  it  could  be  si 
that  prices  had  a  downward  tendency.  The  very  hit 
prices  offered  at  the  be^finning  of  the  year  were  fol 
sustained  to  its  end.  This  strong  competition  served 
stimulate  those  actually  employed  in  the  fiaheriei 
greater  exertion,  and  induced  a  great  many  others 
enter  the  business.  Absence  of  heavy  gales,  and  t 
mild  weather  that  generally  prevailed,  contributed  in 
great  measure  to  favour  the  efforts  of  fishermen 
meet  this  increased  demand.  The  successful  resuUs 
last  year's  fishery  are  also  somewhat  owing  to  the  n 
the  sponge  beds  had  whilst  the  privilege  of  fishb 
on  the  coast  of  Cuba  was  accorded  to  tJ^e  Bahamii 
spongers.  Liceubes  to  fish  on  this  coast  were  asa 
issued  in  1879  to  several  vessels,  but  shortly  after  UK 
arrival  at  the  sponging  grounds  they  were  boarded  1 
Spanish  gun -boats  and  ordered  to  leave ;  some  of  the 
returned  to  port  with  insufficient  sponge  to  x>ay  ti 
cost  of  their  outfits." 

Professor  Lankester' s  report  was  made  in  aocordso 
with  the  request  of  the  Secretary  of  State  for  tl 
ColouicH,  and  contains  the  result  of  inquiries  rospcc 
ing  tho  experiments  initiated  by  Professor  Ost-^ 
Schmidt,  on  tho  artificial  cultivation  of  sponges  i 
commercial  piu-poscs. 

Mr.  Lankester  writes: — "The  experiments  in  tl 
Adriatic  were  carried  out  under  the  auspices  of  tl 
Gt)vemment  during  the  years  1863-72,  and  were  final 
abandoned  in  November,  1872,  on  aoooont  of  the  did 
culties  which  were  encoimtered.  It  appears  that  tl 
method  of  cutting  a  sponge  into  small  pieoes,  aiBxi2 


JOTJBNAL  OF  THE  SOdETT  OF  ABTS,  DxamCBEB  31,  1880. 


103 


mu  found  to  be  perfectlj 
n '  of  Bpoiige  Kttaobed  thenualves  to  the  sup  - 
d  proceeded  to  grow  each  into  a  well-shaped 
like  that  from  which  tha  cutting  woa  tafcea. 
Am  ffiven  in  Dr.  Von  Uirenzeller'u  report  on 
test  inodo  of  taking  tho  cutting's,  and  oa  to  the 
terial   for  supports,  iddo  an  to  the  time  of  ja^r 

to  operate^  &nd  other  important  conditdond.     It 

'lAtfroiaa 


11  cutting- (:i6  cubic  nuUimitref) 
ipuuge  of  nuirketable  size  would  be  produced  in 
t-tm  years'  growth.  Whilst  tho  experiments  of 
lian  Ooverament  demonstrated  the  Bouadness 
Bor  Oscar  Schmidt's  augge«tioD,  la  consequence 
I  the  cultivation  was  attempted,  yet  two  dlfli- 
iffic^  to  put  adtuptothe  undertaking',  Fintly, 
Te  population,  more  CHpeciaUy  tho  lisliemicn, 
re&t  objection  to  these  eiperimentH,  fearing  that , 
ight  lead  to  the  injury  of  the  apongo  trade,  | 
n^cqaently  they  persistently  disturbed  and  i 
ie  BKperimental  sponge  bed.  It  was  necessary 
I  sponge  cuttings  on  their  supports  should  t« 
n  an  open  unprotected  bay,  in  order  to  secure  the 
e  coniiitioa  of  the  sea  water,  and  natural  food  of 


.Signor  Giacomc  Uechi,  a  native  of  Bologna.  Ha  oom- 
inonocd  business  early  in  life  at  a  small  shop  in  Leaden- 
liatl-street,  and  shortly  afterwards  inventBdhis  " magio 
razor  strop."  In  ISJO,  he  purchased  the  farm  of 
Tiptreo-hall,  consisting  of  one  hundred  and  seventy 
lucres  of   inferior   land,    and    at    once    proceeded   to 

a  ply  wnentifio  priuciplea  to  ugricultiual  pisctior. 
1  road  the  flrst  of  a  scries  of  papers  on  hia 
farming  operations  before  the  Society  on  November 
J7th,  IBaO,  and  on  March  7,  186Q,  a  paper  on  "The 
Application  of  Town  Sewage  to  a  large  Agrioultunl 
Area."  He  also  Joined  inmany  discussions  at  the  meet- 
ings, and  contributed  letters  to  tho  Jownal.      The  last 


Ltthesi 


rat,  and  incommensurate  with  the  profit  to  be 
d  by  the  sale  of  the  sponges  when  full  grown. 
ntUity  of  the  population  of  the  Adriatic  coast 
■n  the  chief  cause  of  the  abandonment  of  the 
lents.  But,  further,  the  slaw  growth  of  the 
1  (fint  established  asBfactbytheseeiperimenta), 
e  expense  of  obtaining  the  cuttings,  and  of 
■  and  ainldng  the  supports,  seemed  to  ^ow  with 
rable  clearness  that  the  profit  to  be  obtained 
h  a  system  of   cultivation  would  be  extremely 

nay  be  possible,  by  means  of  the  system  of  sponge 
',  propooed  by  Professor  Oscar  Schmidt,  to  intro- 
■ODf^  into  new  situations  previously  unoccupied; 
:periinents  in  this  direction,  though  requiring 
kill  and  knowledge  of  the  conditions  favourable 
ige  growth,  would  be  worth  trying.  Excepting 
>ia  object,  the  method  of  sponge  cutting  does  not 
a  be  one  of  any  promise.  | 

1  lelatioD  merely  to  the  management  of  an  exist-  j 
cog«  fishery,  I  am  of  opinion  that  alt  that  can  be 
tf  i?fly-fcftt  control  is  to  prevent  the  contamiiLation  , 
atoral  diiturbonce  of  the  waters  and  bottom  where  I 
mgCB  grow  ;  and,  secondly,  to  strictly  enforce  a 
iaa  of  nze  In  regard  to  those  sponges  which  are  i 

and  sold.  Only  large  sponge  should  be  moved 
he  sea  bottom  fortho  market,  and  all  smaller  and 
jletely  grown  specimens  should  be  returned  to 
aters  by  the  fishermen  immediately  when  taken, 
■r,  Uie  ground  on  which  the  sponges  grow  should 

too  often  dredged,  but  only  at  certain  intcrvalb 

year.  In  ma^ng  these  reoommendatlons,  I  an 
rted  hj  the  opinion  of  Profeesor  Schnlze,  who  has. 
I  Qie  fast  six  years,  devoted  himself  to  the  stud]- 
1  life  history  of  Uie  Adriatic  sponges,  and  hau 

many  most  important  fads  to  our  Imowledge  of 


, of  Uio  Great   Exhibition  of  1851,   and  of  the 

Paris  ExhihitioQ  of  18o&.  He  was  appointed  Sheriff 
i)f  London  in  IHaG,  and  Alderman  of  Lime-street 
Ward,  in  1838.  On  the  failure  of  the  Unity  Bank,  in 
18G6,  of  which  he  was  Govomor,  he  resigned  his  Alder- 
monic  gown,  much  to  tho  regret  of  his  constituents  and 
of  his  cijlleaguea.  Having  determined  to  pay  his  share 
of  the  liabilities  of  the  bank,  which  greatly  crippled  his 
rewjurues,  ho  felt  he  should  bx  unable  to  bear  the  ex- 
peases  of  the  mayoralty.  Although  Ur.  Mechi  had 
attained  a  good  old  age,  there  appears  to  be  no  doubt 
that  his  death  was  immediately  caused  by  the  misfor- 
tunes that  overtook  him  at  the  end  of  his  useful  career. 
This  naturallv  adds  to  the  regret  of  the  large  numben 
who  now  deplore  his  loss. 


OZHZBAL    HOIES, 


Ink  far  Etcliing  on   01aii,—An  ink  whioh 

■ployed  for  v  ''' '""  *"""  •-■-'--•-  — 

by  MoBsrs. 


lier  iagredients 
OS  an  ink,  and 


>  YoMfh  Wtrtil  — This  well-known  agriculturalist, 
<  dsath  ooonmd  on  Sunday,  2eth  inst,,  was  for- 
jmu  ■  nambor  of  the  Society  of  Arts,  and  served 
ai  tb«  CotnKdl  and  on  rarious  committees.  Ki' 
MB  bx  TiiMhlffi  in  K^,  IB03,  and  was  the  son  of 


mixed  with  it,  which  enable  it  t.    . . 

whlfh  prevent  the  don^rous  fumes  which  are  louna  so  m- 

conv4!ment  in  using  the  simple  acid. 

Elaeirio  Light.  — Mr,  J.  E.  H.  Gordon,  according  lo 
Xalure,  has  lately  patented  a  method  of  producing  hgLt 
from  electricity,  based  upon  Mr.  SpottiswDode's  sufwestioD, 
tc  spplythe  alteniatinR-curtent magneto- electric  machine  of 
Do  Mi'rilena  to  tlte  induction -mil.  Mr.  Qoidon  arrsngii 
Rmall  bolls  of  platinum  or  iridium,  or  of  an  alloy  of  thete 
metals,  at  the  ends  of  fine  platinum  rods  in  pairs  in  the 
middle  of  a  suitable  globe,  and  caiues  to  pssa  between  them 
a  rapid  nucctsaion  ci  nparks,  whereby  they  ore  raised  to  in- 
candcscenpo.  Ihero  is  no  consuniplion  of  carbon  or  any 
other  substance,  and  tiu;  lamps  may  be  connected  citlier  in 
wries  or  in  parallel  branched  arcs.  Tho  principal  remaining 
disadvastiige  is  the  noiiie  sCtenduit  on  the  rapid  aparks.  A 
inochanical  contrivMieo  is  added  to  bring  the  knobs  near 
together  when  no  current  is  passing  in  the  primuy  coil. 
The  induction-coils  used  are  of  tomparatively  small  size. 

Turin  Indnitrlal  Ifnisnm.— The  lioyal  Italian  Ic- 
duslrial  Museum  waa  founded  at  Turin,  tdter  the  close  of 
the  InlemationBl  fihibiliDn,  held  in  Loudon,  in  1882,  and 
the  collection  for  the  purpose,  made  by  the  Koyal  Com- 
missioner for  Italy,  were  transfcrted  to  a  large  building, 
originally  a  convent,  then  a  provincial  college,  ud  the  affl<e 
of  the  Mioisler  of  War,  before  the  seat  of  Ooveniment  was 
tranalerrcd  to  Rome.  One  of  the  departments  of  tte 
Indmiriaie,  in  which  are  preoemd 


s  from  ail  who  a 
vrUling  to  send  thsm.  The  conBOrvator  of  tho  musBum, 
Chev^crJerriB,  was  deputed  to  collect  furlher  objects  at  the 
Paris  Universal  Eibibitlon  in  1 678,  when  be  received  a  Ibim 
number  of  objects  as  gifts  from  ^ihibitois  in  the  British 
Section,  and  from  those  connected  witL  the  'BiUUti  wto^"*' 
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XEETnras  of  the  sogiett. 

Ordinary  Meetings. 
Wednesday  eyenings,  at  eight  o'clock : — 

Jaxuaby  12. — **A  Sanitary  Protection  Association 
for  London.'*  By  W.  Fleemino  Jenkin,  F.R.S.  On 
this  erening  Professor  Huxley,  LL.D.,  F.R.S.,  will 
preside. 

JuniABY  19. — **  Causes  of  Success  and  Failure  in 
Modem  Gold  Mining.**     By  A.  G.  Lock. 

Januaby  26. — "  Five  Years'  Experience  of  the  Work- 
ing of  the  Trade  Marks'  Registration  Act."  By 
Boxuin)  Johnson. 

FoBBUABY   2. — "Trade  Prospects."      By   Stephen 

BOUBNE. 

Febbuaby  9. — "  The  Present  Condition  of  the  Art  of 
Wood-carving  in  England."  By  J.  Hunoebfobd 
Pollen. 

Febbuaby  16. — "The  Participation  of  Lahour  in  the 
Ptpfits  of  Enterprise."  By  Sedley  Tayloe,  M.A., 
late  Fellow  of  Tiinitp'  College,  Cambridge. 

Febbuaby  23. — "Kecent  Advances  in  Electric  Light- 
ing."   By  W.  H.  Pbeece,  Pres.  Soc.  Tel.  Eng. 

Maboh  2. — "Flashing  Signals  for  Lighthouses." 
By  Sir  Williaic  Thomson,  LL.D.,  F.R.S. 

Mabch  9. — **  Improvements  in  the  Treatment  of 
Esparto  for  the  Manufacture  of  Paper."  By  Willlui 
AmroT,  F.C.S. 

Mabch  16. — "The  Manufacture  of  Aerated  Waters." 
By  T.  P.  Bbuce  Wabben. 

Dates  not  yet  fixed: — 

"Buying  and  Selling;  its  Nature  and  its  Tools." 
By  Proi.  BoNAicY  Pbice.  On  this  evening  Lord  Alfbed 
8.  Chubohill  will  preside. 

"The  Discrimination  and  Artistic  Use  of  Precious 
Stones."    By  Prof.  A.  H.  Chubch,  F.C.S. 

"The  Compound  Air  Engine."  By  Col.  F.  Beau- 
XONT,  R.E. 

"The  Increasing  Danger  to  Life  and  Property  from 
Explosions."    By  Cobnelius  Walfobd. 

Foreign  and  Colonial  Section. 
Tuesday  evenings,  at  eight  o'clock : — 

Febbuaby  1. — "The  Industrial  Products  of  South 
Africa."  By  the  Right  Honourable  Sir  Henby  Babtle 
Fbkbe,  Bart.,  G.C.B.,  G.C.S.I.,  D.C.L.,  LL.D., 
F.R.G.S.,  &o. 

Febbuaby  22. — "  The  Languages  of  South  Africa." 
By  Robebt  K.  Oust. 

Mabch  16.— "The  Loo  Choo  Islands."  By  Consul 
John  A.  Gubbins. 

Afbil  5. — "  Trade  Relations  between  Great  Britain 
and  her  Dependencies."    By  Willlajc  Westoaeth. 

Applied  Chemistry  and  Physics  Section. 
Thursday  evenings,  at  eight  o'clock: — 

Januaby  27. — "A  New  Mechanical  Furnace,  and 
a  Continuous  System  of  Manufacturing  Sulphate  of 
Soda."    By  Jaxbb  Macteab. 

Febbuaby  24. — "Deep  Sea  Investigation,  and  the 
Apparatus  used  in  it."  By  J.  G.  Buchanan,  F.R.S.E., 
F.C.S. 

Mabch  24.—"  The  Future  Development  of  Electrical 
Appliances."    By  Prof.  John  Pebey. 

Indian  Section. 
Friday  evenings,  at  eight  o'clock : — 

Januaby  21. — "  Forest  Conservancy  in  India."    By 
Sir  BiCHABD  TEKFLEjBart.,  G.C.S.I. 
Fdbuaby  ll.~"The  Gold  Fields  of  India."     By 


Mabch  4.—"  The  Results  of  British  Rale  in  India." 
By  J.  M.  Maclean. 

Mabch  25. — "  The  Tenure  and  Cultivation  of  Land 
in  India."    By  Sir  Geobqe  Campbell,  K.C.S.I.,  M.P. 

May  13.— '*Burmah."  By  Gteneral  Sir  AiiTHUi 
Phayre,  G.C.M.G.,  K.C.S.L,  C.B. 

Cantor  Lectures. 

Monday  evenings,  at  eight  o'clock : — 

The  Second  Course  ynil  be  on  "  Watchmaking," 
by  Edwaud  Riqg,  M.A.    Three  Lectures. 

February  7,  14,  21. 

The  Third  Course  will  be  on  "  The  Scientifie 
Principles  involved  in  Electric  Lighting,"  by  Ptot 
W.  G.  Adams,  F.R.S.    Four  Lectures. 

March?,  14,  21,  28. 

The  Fourth  Course  will  be  on  "  The  Art  of  Lioe- 
making,"  by  Alan  S.  Cole.    Three  Lectures. 

April  25  ;  May  2,  9. 

The  Fifth  Course  will  be  on  "  Colour  Blindnea 
and  its  Influence  upon  Various  Industries,"  hf 
R.  Brudenell  Carter,  F.B.C.S.    Three  Lectani. 

May  16,  23,  30. 
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XEETIK QS  FOB  THE  EKSUIKQ  WEEK. 

Monday,  Jan.  3uu...Briti8h  Architects,  9,  Conduit- stvett*  W^ 

8  p.m. 
Institute  of  Actuaries,  The  Quadrangle,  King's  CoOif^ 

W.C..  7  p.m.    Mr.  F.  N.  Newoome, »'  The  BimalliiHW 

C'oTiBtructiuu    of   Compound    Interest    and   Aoiri^ 

Tables." 
Victoria  Institute,  7,  Adelphi-terraoc,  "W.C,  8  p.m.  Ifc 

Andrew  Wilsrm,  *'  The  i*ast  and  the  Freaent  d  Ai 

Cuttle  FiaheH." 
London  Institution,  Finsbur^Kdrcus,  E.G.,  6  pjn. 
Tuesday,  Jan.  4tii... Royal  Institution,  AlbcmarleHttiC€t, "W^l 

p.m.     (Juvenue  Lecture.)     Prof.  Dewar,  **AftonL" 

(Lecture  IV.) 
Pathological,  63;  Bemers-street,  Ozford-Btreet,W.y8i|iJk 

Annual  Meetmg. 
Biblical  ArchHH)l(^7,  9,   Conduit-stzcet,   W.,  8}  p.*. 

Annual  Meeting. 
Zoological,  11,  Hanover-square,  W.,  8^  p.m.   1.  Dr.Uhal 

OUnthcr,  **  Account  of  the  Zoologiod  Collection  mil 

during  the  Surrey  of  H.M.8.  AUrt  in  the  Stiatti  d 

Magellan,  and  on  the  Coa.Ht  of  Patagonia."    S.  ftd- 

Flower,  "  The  Sea  Elephant." 
Wkdksbday,  Jan.  5th...80CIjBTT  OF  AllTSf   John  ifaiil^ 

Adelphi,  W.C,  7  p.m.    (Juvenile  Lecture.)    ICr.  0.i. 

Romanes,  "  Animal  Intelligence."    (Lecture  IL) 
Geological,   Burlington -house,  W.,  8  p.m.      1.  Mr.  C 

Callaway,  "The  Archeean  Geology  of  Angleacy."  irttk* 

Note  on  ''  The  Microsoopic  Stracture  of  some  Aadtaaf 

Itocks,"  by  Prof.  T.  G.  Bonncy.    2.  Mr.  C.  CU&Mflb 

**The  limestone  of  Durness  and  Assynt."    3.    Fks. 

T.  G.  Bonney,  '*A  Boulder  of  Horablende-Fikzito,  anr 

Pen-y-CamisicH?,  Anglesey." 
ArchaBoloeical  Association,  32,  Sackville-fltreet,W.,  8pM. 

Dr.  Wake  Smart,  **  Notes  on  Roman  Remains,  noi 

Nursling,  Hants."    2.  Mr.  G.  R.  Wririit,  "The Hud* 

ships  of  the  Present  Law  of  Treasure  Trove." 
Thubsday,  Jan.  6th... Royal,  Burlington-house,  W.,  4^  pjB. 

London  Institution,  Finsbtury-circns,  B.C.,  7  pjm.     Vnt 

Henry  Morley,  "  Our  Living  Dramatists." 
South   London  Photographic   (at  the  Housb  of    m 

SociRTY  OF  Arts),  8  p.m.    Popular  Lantern  Dumlay. 
Royal  Institution,  AlbemarIe-«treet,W..  3 pjn.  (Juvodi 

Lecture.)    Prt)f.  Dewar,  **  Atoms."    (LectmeY.) 
Civil  and  Mechanical  Engineers,  7,  WestmineteivdiuiibA 

B.W.,  7  p.m.    Mr.  R.  Harkness  Twigg,  "Aoooontsof 

Sombrero  Iskunds,  West  Indies,  with  a  I>i8criptiaB<tf 

Sub-marine  Quarmng  of  Phosphate  of  lime." 
Friday,  Jan.  7th... Touchers*  Association  (at  the  UocsKor  m 

Society  op  Artb),  10^  a.m.    Conference  on  Sir  Jobs 

Lubbock's  Bill  for  the  **  Training  and  Regiatmtioii  «f 

Teachers." 
Geologists'  Affiodation,  University  Oolkget  W.C*  8pJB. 
ArchsBological  Institute,  16,  New  Burlington  sUeeCi  W.* 

4  p.m. 
Saturday,  Jan.  8th... Royal  Botanic,  Imici>«irGie,Bcccnt*»fiikf 

N.W.,S|p.m. 
Royal  Institution.  Albemarie-itzeet,  W.«  8  pan.  (JmiTi 

Lecture.)   Ptof.  Dewar, «  Atami.'*   (LectanYl) 
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JUVEHILS  LXCTVBE8. 

iTedneflday  evening,  the  5th  inst,  Mr.  G.  J. 
E8,  F.'B.S.,  delivered  the  second  of  his 
I  on  '*  Animal  Intelligenoe.'*  In  continua- 
the  subject  of  his  first  lecture,  he  referred 
liabits  of  bees  and  of  trap-door  spiders,  and 
lesed  on  to  consider  instances  of  the  intelli- 
»f  the  higher  animals.  He  related  anecdotes 
reptiles  (including  tortoises,  turtles,  frogs, 
igstors),  birds  (more  particularly  noting  the 
of  parrots),  and  mammals,  beginning  with 
its,  whose  sagacity  the  lecturer  thought  had 
imewhat  overrated,  passing  on  to  cats  and 
rolTes  and  foxes,  and  ending  with  monkeys, 
babits  he  was  now  studying  at  his  own  home. 
EL  J.  Mann,  F.R.C.8.  (the  Chairman),  in 
tng  a  Tote  of  thanks  to  the  lecturer,  related 
■noe  of  the  intelligent  speech  of  a  parrot  at 
ie  meeting,  and  added  that  the  human  audi- 
Sfe  not  likely  to  prove  less  intelligent  than 
trot,  so  he  was  sure  that  all  the  boys  and 
resent  would  join  in  heartily  thanking  Mr. 
vem  for  the  two  pleasant  evenings  they  had 
(^ether. 


OAVTOB  LSCTUBX8. 

:  POINTS  OF  CONTACT  BETWEEN 
5  SCIENTIFIC  AND  ARTISTIC  ASPECTS 
POTTERY  AND  PORCELAIN. 

f  Pr«t  A.  H.  Chnroh,  1I.A.  Ozon.,  7.0.8. 

"XB  m. — DSLIVSRBD  BeCEMBEB  6TH,  1880. 

Haneware  and  other  Wares  Glazed  with  Salt, 

rm-ootta  sometimes  tends  to  pass  into  stone- 
A  higher  temperature  of  the  kiln,  and  a 
IMfOportiop  of  vitrifiable  material  in  the  body, 
Lossaiy  conditions.  And,  if  iron  and  sub- 
s  tenmBg  to  pfoduce  opacity  and  colour  be 
led.  stoneware  may  further  advance  into 
|Mto  poroelain«     But  such  transitions  are 


associated  with  many  intermediate  conditions,  and 
it  is  impossible  to  define  strictly  what  is  earthen- 
ware, what  stoneware,  and  what  porcelain.  In  the 
two  latter  materials  there  must,  however,  be  a 
binding  vitrified  cement  produced  out  of  the  con- 
stituents of  the  body  at  the  high  temperature  of 
firing.  But  the  nature  of  the  ware  produced  will 
depend  upon  so  many  factors,  that  to  predict  the 
result  of  burning  any  material  or  mixture  is  im- 
practicable. The  clays  which  form  the  basis  of  all 
ceramic  materials  differ  immensely  one  from  the 
other,  and  in  many  directions.  The  silicates  of 
alumina,  of  which  they  mainly  consist,  are  not 
always  identical,  much  opal  is  present  in  some, 
while  imperfect  kaolinisation  and,  consequently,  a 
high  per-contage  of  alkalies,  characterise  others ; 
the  proportion  of  iron  forms  another  point  of 
difference.  The  following  analysis  of  different 
typical  clays  serve  to  illustrate  the  range  of  com- 
position, but  they  by  no  means  exhaust  it : — 


Peroentage  of 


Silica 
Alumina 
Alkalies,  lime, 

magnesia 
Oxide  of  iron 
Water 


f 


66 
23 


i 

2 
8J 


I 


58 
21 


8 
6 


53 
30 


2J 
Hi 


4} 


I 


50 
33 


2 
10 


t 


1 


46 
41 


trace 
9 


It  is  particularly  important  to  trace,  wherever 
possible,  the  dependence  on  composition  of  the 
contraction  on  firing  which  clays  undergo.  ^  It 
usually  varies  from  1  to  10  percent,  on  the  original 
volume.  That  silica,  in  most  of  its  forms,  reduces 
shrinkage  has  been  long  known,  while  the  elaborate 
researches  of  Mr.  George  Maw,  on  the  natural 
days  of  the  British  strata,  have  given  precision  to 
our  acquaintance  with  the  effect  of  heat  upon  these 
raw  materials  of  pottery,  both  in  their  na^ve  state, 
and  when  freed  from  coarse  matter  by  washing. 

In  attempting  to  ascertain  the  relation  between 
the  constitutents  of  stoneware  bodies  and  their 
outward  aspect,  one  meets  with  difficulties  often 
insuperable,  through  the  insufficiency  of  records, 
especially  as  to  the  **  Grds  C^rames  *  of  foreign 
origin. 

it  is,  indeed,  only  within  the  last  few  yean 
that  chemical  analyses,  with  any  claim  to 
accuracy,  have  been  attempted  of  British  ceramic 
materials  and  products,  and  our  determinations 
are  still  all  too  incomplete.  Naturally,  the  manu- 
facturers of  to-day,  like  those  of  a  couple  of 
centuries  back,  are  not  ready  to  divulge  the 
recipes,  even  if  their  differences  be  apparently 
trivial,  which  experience  has  shown  to  give 
the  most  satisfactory  results.  The  manuscript 
memoranda  of  Wedgwood,  and  the  published  notes 
of  Enoch  Wood,  Simeon  Shaw,  and  others,  have, 
however,  left  some  record  of  the  materials  em- 
ployed by  our  Staffordshire  white  stoneware  potters 
of  the  eighteenth  century.  And  we  have,  happily, 
an  extensive  series  of  their  ceramic  productions 
still  extant  for  critical  study,  and  for  analyses  of 
materials  and  methods.  It  is  evident  that  there 
was  a  progressive  improvement  in  the  materials  and 
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?mode8  of  makmg  stoneware  in  the  seventeenth  and 
early  part  of  the  eighteenth  century.  This  progress 
was  not  exdosiv^y  localised  in  Staffordshire,  but 
was,  perhaps,  more  marked  in  some  other  centres  of 
the  manafactnre.  As  to  the  district  of  the  potteries, 
Shaw  states  that  the  body  of  *'  crouch  ware ''  was 
successively  made  of — 

1.  Brick-earth  and  fine  sand ; 

2.  Can-marl  and  fine  sand  ; 

3.  €^ey  coal-measures  clay,  and  fine  sand ; 

4.  Grey  day  and  ground  flint. 

This  last  and  most  important  improvement  is 
Attributed  to  Astbury,  in  1720;  the  son  of  this 
Astbury  introduced  in  1725  (upon  a  cream-coloured 
stone  body)  a  wash  of  clay  and  flint.  The  ground 
flints  were  used  in  lieu  of  sand,  and  amounted 
from  20  per  cent,  to  25  per  cent. 

Flint,  like  sand,  increases  the  hardness  and 
lowers  the  fusibility  of  the  paste  or  body,  by 
diminishing  the  relative  proportion  of  alkalies  pre- 
sent. Later  on,  Josiah  Wedgwood  further  mod^Qed 
and  refined  the  stoneware  body.  His  jasper  ware 
contained  more  than  half  its  weight  of  barytes  or 
heavy  speur  (barium  sulphate),  while  the  pro- 
portion of  day  to  ground  flint  remained  the  same 
as  before.  IVanslated  into  per-centages,  one  of 
Wedgwood's  own  early  recipes  becomes — 

Percent. 

Barytes 67*1 

asy 28-6 

Flint 9-6 

Barium  carbonate  4*8  . 

Other  and  later  recipes  for  this  barytic  body 
are— 

Barytes    45  —  45 

Kaolin 18  —  10 

Blue  day 26  —  15 

rUnt 11  —  12 

Gypsum    0  —    2 

Cornish  stone 0 —  IG 

In  this  jasper  ware,  the  barytes  acts  in  more 
than  one  way  ;  for  not  only  does  it  constitute  one 
of  the  refractory  ingredients  of  the  body,  but  it 
forms  an  infinite  number  of  minute  internal  re- 
flectors, displaying  to  advantage  any  colours  which 
may  have  been  incorporated  with  the  vitreous 
substance  of  the  ware.  Sometimes  to  baryta  must 
be  attributed  the  chalky  and  opaque  whiteness 
which  is  seen  in  jasper  bodies. 

The  introduction  of  felspathic  constituents  into 
the  stoneware  mixture  alters  it  in  the  direction  of 
greater  fusibility  and  translucency.  Felspar  and 
china  stone  are  used  for  this  purpose ;  so  high  a 
per-centage  of  china  stone  as  40  is  not  unusual. 
The  great  contraction  or  flring  which  such  stone- 
wares and  semi-porcelains  undergo,  form  a  con- 
siderable drawback  to  their  common  employment. 

Thus  far  we  have  been  considering  the  body  or 
paste  of  stonewares.  Before  passmg  on  to  the 
study  of  the  remarkable  process  of  glazing  them, 
a  method  not  adapted  for,  nor  applicable  to,  other 
wares,  the  definition  of  stoneware,  as  given  by 
Jacqnemart  (**  Histoire  de  la  Ceramique,''  pp.  7 
and  386),  may  be  advantageously  dted.  He  speaks 
of  *Uea  grea**  ashavin^adense,  very  hard,  sonorous 
paste,  made  from  plastic  clay,  ^^degraissS"  by 
means  of  sand,  silica,  or  pounded  ware.  He  adds 
that  they  are  usually  glazed  by  means  of  salt, 
sometimes  by  felspar,  forge  scales,  or  pumice; 


sometimes  by  a  mixture  of  silica,  felspar,  bi 
and  a  little  lead.  The  single  baking  whic 
wares  require  lasts  from  four  to  eight  days. 

I  will  now  turn  to  the  glase  which  cons 
so  marked  a  characteristic  of  the  majority  of 
wares.  It  is  peculiar,  not  only  in  its  compo 
but  in  its  mode  of  application,  its  manner  of  i 
tion,  and  its  appearance.  Into  its  comp 
scarcely  anything  enters  but  soda  and  silica 
applied  by  means  of  vapour  when  the  body 
glazed  is  at  a  high  temperature;  it  is  i 
partly  out  of  the  silica  of  the  ware  and  part 
of  the  vapour  with  which  it  comes  in  conta 
presents  an  appearance  which  differs  from 
glazes,  not  so  much  in  gloss  as  in  texture,  or  i 
in  distribution  on  the  surface  where  it  hai 
produced.  This  texture  reminds  one  of  fine  1 
or  orange-skin,  but  it  varies  in  '*  grain  '* 
very  wide  limits.  The  most  characteristic 
mens  are  not  generally  the  most  beautifi] 
there  is  a  tendency  to  excess  or  deficiency,  i 
inequality  of  glaze,  when  produced  by  the  sa 
cess,  which  causes  great  variations  in  the  c 
of  a  single  specimen.  The  perfection  o 
glaze  is  sometimes  reached  on  objects  of  cc 
materials  and  ordinary  workmanship,  ev 
drain  -  pipes,  filters,  and  chemical  appi 
In  the  white  Staffordshire  stoneware  of  tl 
century,  it  is  frequently  seen  to  combine 
efficiency  as  a  protective  coating  with  that  ex 
half-gloss  which,  without  interierenco  fromi 
excessive  brilliancy  on  the  one  hand,  or 
irregularity  on  the  other,  brings  out  both  th 
and  the  decoration  of  the  body.  The  exact 
of  the  most  perfect  condition  of  this  salt 
baffles  verbal  description,  but  this,  at  least,  i 
affirmed  of  it,  that  its  individual  partides 
sufficiently  obvious  to  prevent  a  completely  i 
appearance  being  produced,  must  not  be  ( 
enough  from  each  other  to  be  numerable. 

The  chemical  reactions  concerned  in  the 
of  salt-glazing  may  next  claim  our  attentit 
will  be  convenient  to  speak  first  of  the  essei 
primary  part  of  the  change.     This  may  be  < 
into  two  stages : — 

(a)  NaCl  +  HjO  =r  HQ  -I-  NaHO ; 
{b)  2NaH0  +  wSiOj  =  NaOjfi  SiO,  -|.  H. 

In  a  we  have  the  vapour  of  common  salt  i 
into  the  furnace  during  the  last  stage  of 
meeting  with  water- vapour  arising  from  th 
bustion  of  the  hydrogen  of  the  fuel,  and  pre 
a  normal  constituent  of  the  common  air  to  the 
of  1  to  1 J  per  cent,  by  volume.  The  two  v 
react,  producing  hydrochloric  acid  and 
soda,  the  former  of  which  escapes  aknos 
pletely,  while  the  latter  acts  upon  certain  si 
constituents  of  the  hot  ware,  and  thus  f< 
sodium  silicate  and  water.  Questions  arist 
the  nature  of  the  silicate  thus  formed,  an* 
the  source  in  the  body  of  the  silica  which 
tains.  Some  experiments  lead  to  the  f< 
NasSi^O  1 5  for  the  glaze,  and  seem  to  indicate 
is  not  all  the  aluminous  silicates  of  the  ch 
some  of  them,  and  part  of  the  free  silica,  ax. 
alkaline  silicates  present,  with  which  the  s 
the  vapours  combines. 

A  subordinate  or  secondary  reaction  oeci 
tween  the  hydrochloric  acid,  produced  in  n 
a  above,  and  any  ferric  oxide  present  in  th 
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hody:  we  may  fonuulatc  this  in  the  following  ex-    than  any  pieces  of  Elcrs'  manufacture,  and  yet 

pres*icn —  exhibit  all  th«*  charactt?ristics  of  salt-Rlaze.    The 

>'  OIIGI -f- Ff  jO    =Fo  CI  +311  0;  oxaiiiplfs  in   the  liritish  and   South  Kensington 

Mu«»ouni«,  all  derived  from  the  collection  of  Mr. 

or  we  mav  assunio  that  the  common  salt  vajjours  |  f !.  w.  Kcmulds,  may  Ik'  cited  as  particular  illus- 

»ct  directly  upon  the  ferric  oxide  thus—  tnitioiis  of  my  Ftatoiueiit.      But  my  own  examiua- 

<  OXaCl  4-  FcAi    4-  ;ill..0  zz  Fc.  CI  ^i^"  <»'  '^  hnst  of  Mrs.  r«,'i)ys,  and  of  aiinc  statneof 


•Satuni  (lx)th,  alas,  now  lost  in  the  fatal  fire  of  June, 
1«7.'?,  at   the  Alexandra  Palace,  when  so  many 


+  CXaHO. 

If  Tfraction  d  occur,  there  vn\\  bo  more  soda  to  .     .                       •  i    j\  i    i          a     4.i,«  -««.. 

ionn    additional     glaze    upou    the    ferruginous  '''^r^f'''"™'-"  ^^'r^^^'l  "^l!o.^^in?^ 

surf«*.  while   in  both  rouctioDs.  c  ami  il,   the  i;^-'*""-  ^*''' 'rTT  •^'^'"'"''"^     "  ^!f!l  iS!^  ^ 

ferric   chloride,    which    is    volatile,  -^-ill    yi^d,  ^""'^ '^"^  "'^V  ^'l*'"'"  P"*'/"*  "Jv^"*  ™^^ 

•mifh    ««4^A«-      ^oTsy>i,*      i,«.^*^«i»i^w:«     ««;.?     ,  ^A  J*  Bailev,  aflPord  further  connrmution  of  my  view. 

^^11    thrSW^fi'Sbinl^g    wS  T.U,  far  I  h=wo  been  enrooting  your  att^^^^^ 

the  Mdimn  silicate  of  the  glaze  to  form  a  double  ""cccssion  to  stoneware  bodies ;  to  the  glaze jnth 

OkMte  of  iron  and  sodium.    Thus,  in  the  salt-  7^'"^  ^^^^  "7  T'!""""  ^- *"^*'!!?  "^  ^  »uJ?^ 

gl«iiDg  process,  the  iron  of  the  body  is  brought  in  ptroduction  of  that  peculiar  mc^thod  of  jhmng 

tome  mLsnre  to  the  surface,  and  contributes  ad-  "1*°  «i,8  country.     A  few  words  a«  to  «^t^«^t- 

ditional  material  to  the  glaze,  while  it  imparts  to  gl'.izfd  stoneware  vessels,   to  which  *«   ^g?!«^ 

it  a  hrowii  hue.     Impurt  clays,  and  those  which  "Vfl  "  """^n  "^  '^  "'""''  ""*  i"    I    ' -S^^+^f.? *  '^ 

are  rich  in  lime,  silica  and  alkalies,  become  much  a^ldod  now.    These  wares  may  be  classified  thus. - 


ehiJaclay  upon  a  common  clay  will  prevent  the  "^  ^^l'"  *"'^«  V**"/Tn'"„^  1^;^*!,^-.^ 

extra  glo«.  ^inmonly  formed  on  the  Ltter.  from  ''^-'«'"  *'\  Z"''''  '^'"°'*  ^l°^Y  "*  ^a^I^L  ^l'*^ 

bting  prodiced.     Where  red  load  is  mingled  with  "'""«  "*  |^7•  7*^'«  probably  made  m  thw  counfay. 

the  t£,  thrown  into  the  kiln,  first  it  is  reduced  by  «.  ""'  s«lt-g''i^»"ff  """t  be  P"t  back  more  than  one 

heat  to  protoxide,  then  lead  chloride  is  probably  ^**"f  "O  *        ^,                         ^    -i    -  ^^  ^t  i.w.,«^. 
. 3        ^i-x            A-           1                  T   •  4.  Chi^^s  2. — The  narrow-necked  luirs  of  brown- 
formed,  accordmi' to  equation  r,  decomposed  into  ,       i                  'ai.             i.            -d^    a^a  \^^a  i« 
1^  J       -J                J-       XI'       in      1        xi  Erlazed  ware,  with  a  crotcsfiue  bearaed  neau  m 

^'^wri^of^.W<'A"              °"         ^'"^^  fret,  known  as  "  Bellfrminis."    These  wer«  eer- 
ie lead  axlicatc,  accordmg  to -^ :-  ^._.^^,^,  ^^^.^^^^^  ,^y  j5^^gj^^_   ^j  Kulham,  but  then. 

(f)  2XaCl  +  I*bO  =-  TbCla  +  Na-O.  seems  no  direct  evidence  to  prove  that  any  of  them 

;^^  SI^^'  "toS*^  =;>i^cVH^+  '■^"^^-  were  mad«^  in  England  before  the  year  1671.    Yet, 

0/)  1  WJ  +  4SiO»  =  Ibbi^O,.  jj  ^jj^  English  origin  be  accepted  for  some  of  the 

Before  I  tako  up  the  study  of  the  individual  vessels  belonging  to  class  1,  there  will  be  no  diffi- 

Bpedmcns  before  us,  it  may  be  well  for  me  to  say  culty  in  reaching  a  similar  conclusion  concerning 

a  few  words  as  to  the  early  history  of  glazing  examples  of  the  present  class. 

with  salt  in  this  country.    The  subject  is  obscure.  clais  3. — Wide-mouthed   jugs  and  cylindrical 

A  manuBcript  by  Josiah  Wedgwood,  dated  15th  mugs,  bearing  applied  medallions,  with  W.  K., 

January,  1765,  gives  particulars  furnished  by  one  A.  K.,G.Il.,  in  front,  and  decorated  with  indsedand 

8ted,  a  potter,  then  aged  84,  who  remembered  the  applied  ornaments,    sometimes    with  cobalt  blue 

Vrothen  Elers,  the  Dutchmen,  at  work  at  Brad-  and  manganese  purple  upon  the  designs.    These 

well.    Steel  was  one  of  those  who  went  out  to  see  vessels  are  oi  drab  or  pale-brown  or  grey  stone- 

wfaat  was  the  matter  when  the  densi)  fumes  rose  ware,  and  arc  salt-glazed.    Those  of  early  date, 

from  their  aalt-glaze  kiln  on  the  addition  of  the  which   are   most  elaborate   and   well  finished  in 

common  salt,  and  he  stated  that  glaziiifr  with  salt  design   and  colour,   can    hardly  be  regarded  as 

was  first   employed  by  the    Elers.      Wedg>vood  English,  for  the  evidence  of  authentic  examples, 

agreed   with  this  view,  and  further  assigned  to  found  at  Fidham,  does  not  point  to  any  very  high 

them  tbc  introduction  of  lathe  and  engine  turning  level  of  artititic  excellence  having  been  attained 

and    of   alabaster  moulds.     The  old  story  tibout  even  there,  towards  the  close  of  the  seventeenth 

the  orij^n  of  salt-glazing,  about  1680,  through  the  century,  in  this  particular  (-lass  of  wares.     But 

boiling-over  of  some  brine  in  an  earthen  pot,  lacks  notwithstanding  this  limitation,  I  am  convinced 

oonfirmation.     It  is  extremely  probable  that  the  that  some  good   pieces    belonging  to  this    third 

brothers  Elen  did  first  practise  salt-glazing  in  class  were  really  of  homo  manufacture.    These  are 

f^taffordsbire  somewhere  between  1688  and  1693,  generally  without  colour,  and  of  somewhat  simpio 

Irnt  we  are  bound  to  admit  the  possibility  of  the  if  not  rude  style. 

process  having  been  used  elsewhere  in  England  Class  4. — ^Tliis  class  consists  of  white  stonowaro 

at    an    earlier    date.      As    early    as    1671,    two  jugs,  usually  of  half -pint  capacity,  having  a  rough 

English  patents  wen?  granted  for  making  stone-  medallion  in  relief  of  W.  R.,  A.  R.,  orG.  R.  in  front, 

ware.      One   of  these,  dated  23rd    April,    1671,  and  often  further  decorated  with  simple  and  rough 

was  in  favour  of    J.  Ariens  van  Hammo ;   the  leafage  in  dull  blue.    The  glaze  is  smooth  and  not 

other,   dated   13th  April,  in  the  same  year,  was  produc(;d  with  salt.     The  body  is  not  so  hard  as 

that  of  J.  Dwight,  of  Oxford.      It  was  for  the  that  of  the  preceding  classes.     These  vessels  aro 

"  mistery  of  porcelsino  or  china,"  and  of  "  stone-  English,  but  the  plac<«  of  their  manufacture  can 

ware,  commonly  called  Cologne  ware."     Fortu-  only  be  conjectured  from  documents  and  from 

nately,    we    possess    a   considerable    number    of  '*  finds"  of  wiusters.     Three  or  four  places  within 

sathentic— we  may  almost  say,  dated — specimens  the  London  di.«trict  have  been  suggested  as  the 

ol  Dwight's  stoneware.    Some  of  these  are  earlier  sites  of  the  pot-works  Avhere  these  jugs  were  made. 
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but  the  question  is  one  on  which  I  must  not  further 
dwell  just  now. 

Leaving  these  matters,  about  which  a  consider- 
able degree  of  doubt  still  hangs,  I  will  now  pass 
on  to  the  study  of  the  most  beautiful  of  the  finer 
original  wares  ever  made  in  this  kingdom,  a  ware 
which  is  peculiar  to  England  and  to  Staffordshire, 
and  upon  which,  for  about  80  years,  an  extraordi- 
nary amount  of  skill  was  exercised.     It  is  remark- 
able, however,  that  the  Staffordshire  potteries  no 
longer  reiuain  the  seat  of  the  salt-glazed  stoneware 
manufacture.    But  in  the  period  of  1688  (or  1693) 
to  1780,  an  immense  quantity  of  **  useful"  ware 
of    this    kind  was   made  in  Burslem  and   **  the 
Potteries."    The  question  is  naturally  asked,  *'  Did 
the  Brothers  Elers  introduce  and  make  it  ?"    That 
they  made  this  ware  we  have  an  argument  in  the 
identity  of  much  of  the  ornament  on  **  red  china  " 
of  Elers'  type  with  that  on  early  white  salt-glazed 
ware.     We  have  the  argument  derived  from  the 
Continental    **  tincture,"    or    feeling,     which    is 
observable  in  the  impressed  and  applied  ornaments 
of  the  ware.    We  have  a  consensus  of  local  tra- 
dition almost  without  exception.    The  authority 
of  Wedgwood,  and  of  other  potters  of  the  middle 
and  latter  part  of  the  eighteenth  century,  tends  in 
the  same  direction.  Enoch  Wood's  ceramic  museum 
contained  a  large  collection  of  this  Staffordshire 
stoneware,    described    in    Ward's    "Stoke-upon- 
Trent"  (1843)    as   including  examples  of    **the 
Dutchmen's  superior  skill."    One  of  the  specimens 
was  a  pint  jug,   bearing  a  medallion  of    King 
William  III.,  in  relief,  accompanied  by  flowered 
ornaments  stamped  in  metal  moulds ;    the  body 
was  of  ash-coloured  marl.    This  jug  is  spoken  of 
as  the  earliest  specimen  of  salt-glaze  in  the  Wood 
collection.     It  is  a  great  pity  that  this  museum 
was  dispersed;    some  of  the  specimens  are  for- 
timately  preserved  in  Jermyn-street,  and  at  South 
Kensington ;  some  are  in  Edinburgh  and  Dublin, 
but  the  best  were  given  by  Enoch  Wood  to  Dresden, 
while  others  form  part  of  a  private  collection  in 
the  Potteries.  Enoch  Wood,  however,  according  to 
the  catalogue  of  his  collection,  deemed  the  white 
and  grey  stoneware  pieces  to  have  been  imported 
from  Germany  or  Holland.     But  there  is  irrefrag- 
able evidence  to  the  contrary.    As  to  vessels  of 
1700  and  later,  there  is  no  dispute.     Enoch  Wood 
possessed  a  number  made  of  Staffordshire  clay, 
marbled  with  manganese,  glazed  with  salt,  and 
bearing  medallions  of  Queen  Anne ;  he  speaks  of 
these  as  **  chased."    Then  were  introduced  slips 
of  Devon  or  Dorset  clay  to  line  or  wadh  or  orna- 
ment the  wares;    afterwards    the   admixture  of 
native  clays  with  flint,  then  metal  moulds,  and 
lastly  those  of   plaster  of   Paris.      We  aie  en- 
abled from  these  particulars,  and  from  the  data 
which  I  furnished  at  the  opening  of  this  discourse, 
to  construct  a  kind  of  rough  chronological  division 
of  Staffordshire  work  in  salt-glazed  stoneware: — 

Period  I.— Prior  to  1720 — Impressed  and  applied 
ornaments ;  ash-grey  and  dull  bodies. 

Period  II.— 1720  to  1740— Flint  introduced  into 
the  body ;  fine  sharp  work. 

Period  III.— 1740  to  1760— Extensive  use  of 
coloured  enamels  in  decorating  the  salt-glazed 
surface. 

Period  rV.— 1 760  to  1 780— Prevalent  ornamenta- 
tion of  basket  and  perforated  work. 

The  decoration  of  the  ware  comprised  a  great 


variety  of  processes,  which  may  be  summaris* 
the  following  scheme : — 

'  Engine  turning. 
Incised  work. 
Form.  •  Applied  ornaments  cast  in  moidds. 
Pressed  or  moulded  work. 
.  Slip-cast  in  absorbent  moulds. 


f  Ash-body   with  white- wash    cut  a 
i      partially,  or  with  appUed  ornamei 
j  Za^e  or  manganese  powdering  pre 
Colour.  ^      to  glazing. 

1  Enamelling  over  glaze. 

I  Transfer  printing  over  glaze  in  irt 

I      or  gold  violet. 

I  Oil  gUding  and  japaning. 

It  should  be  noticed  that  the  whiteness  of  tJii 
specimens  of  old  Staffordshire  stoneware  is  • 
some  measure  to  the  wood  fuel  employed  for 
ing  them,  and  to  the  protection  of  saggars. 
Doulton  has  kindly  reflred  this  old  plate  fe 
without  a  saggar,  and  in  one  of  his  ordinary  B 
ware  kilns.  It  stood  the  test  well,  not  hs 
suffered  in  form  by  the  fiery  ordeal  to  which  i 
been  subjected.  But  the  colour  of  the  surface 
been  darkened  by  irregular  brownings  of  theg 
The  trial  was  a  severe  one,  not  only  for  the  ret 
previously  given,  but  because  when  a  piec 
stoneware  has  been  once  glazed  with  salt 
fusible  matter  then  present  on  the  surface  isl 
to  destroy  the  refractory  character  of  the  hoc 
a  second  firing. 

gDhe  lecturer  proceeded  to  point  out  the  ph 
artistic  characters  of  a  large  series  o 
Staffordshire  specimens  on  the  table.] 

The  modem  revival  of  English  stonewar 
been  so  fully  dwelt  upon  in  this  hall  b^ 
Sparkes,  that  I  need  do  little  more  than  nai 
But  it  is  impossible  to  pass  over  quite  in  silen 
marvellous  spirit  with  which  Mr.  Henry  Do 
and  those  whom  he  has  associated  with  hims 
the  work,  have  developed  an  art  manufactur 
very  high  order  of  excellence  out  of  a  lar^ 
works,  long  devoted  to  the  production  of  very  i 
but  very  humble  wares.  He  has  pressed  in 
service  every  element,  tried  and  untried, 
could  be  brought  into  the  manufacture,  ai 
results  are  widely  known  and  appreciated. 

[The  lecturer  proceeded  to  point  out  the  d 
tive  and  physical  characteristics  of  a  select 
of  pieces  of  Doulton's  stonewares,  including 
without  glaze,  those  having  a  glaze  esaei 
felspathic,  and  those  glazed  with  salt.  He 
witb  especial  emphasis  upon  those  specimens 
showed  beautiful  effects  of  colour  and  textu 
to  accidental  flowing,  mingling,  &c.,  of  c< 
and  to  the  contrast  between  glazed  and  un§ 
or  partially  glazed  surfaces.] 

The  flattery  which  shows  itself  in  imitati( 
followed  the  stoneware  revival  of  Messrs.  Dc 
The  productions  of  Mr.  G.  J.  Bailey,  of  Fu 
Messrs.  Stiff  and  Sons,  of  the  London  P< 
Lambeth ;  and  of  Mr.  H.  W.  Martin,  of  S( 
Pottery,  resemble  the  pieces  emanating 
Messrs.  Doulton's  works  in  character  and  mf 
but  are,  perhaps,  of  a  less  sustained  order  of 
But,  whatever  their  source  and  spring,  and 
ever  limited  in  the  range  of  their  artistic  ele 
the  products  of  all  the  potteries  which  I  have 
present  many  features  of  value  and  interei 
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btle  %  remarkable  tribute  to  the  splendid 
'ett-deserred  SDCcess  of  the  origintitoM  ot  this 
"itiiULahctnrB. 

iWuire  on  stoneware  could  omit  oil  reference 
ttpnidnctioni  of  Continental  pottetieB.  But 
Wlimitiof  the  time  reoiaimog  at  my  dis- 
u  ioAid  more  than  »  hasty  glanCH  at  a  few  of 
noR  cbinictcriHtic  kinds  of  Oennsn  and 
ffi^dcwvues.  The  study  of  the  specimenB 
tte  fintli  Emaington  Museum  and  in  the 
.iti4JI»nin  will  enable  any  one  interested  m 
•  N^iodiMem  the  poouliaritieB  and,  I  may 
IdfltiMtiti  which  distiDguisk  the  four  most 

^^/-— Wlute  canettei.  glazed  and  unglazed, 
lovig  to  the  latter  half  of  the  sixteenth 
1^.  mi  resembling  in  body  the  white 
toiiirt  itoneirare  of  the  first  period.  They 
tolj  decorated  in  relief, 

*■  J'^— Yellow  and  brown  short  jukb, 
(■•Bj  »itli  Mom  and  oak  leaf  pattoms  in  high 
nM  nfenble  to  the  dose  of  the  fifteenth 
^VMing  of  the  sixteenth  century. 
•*'  W/,— Jiigg,  tankards,  &c.,  of  greyish 
^Wji  nriously  decorated  with  incised  and 
ON  onwiMnts,  and  frequently  further  enriched 
'^"■"■blueandmanganese-puoo;  often  attri- 
Ml'toCDlogne  and  Aachen  districts.  Similar 
■^■W  bare  been  traced  to  BeauTais,  in 
n. 

M/r.~Tsiikards,  Jon,  and  other  vessels  ot 
>  •tonewiie,  irith  dark  brown  or  black  glaze, 
hunted  farther  (in  the  enamel  kiln)  with 
i  coloun,  sometimes  gilt  also.  They  are 
>/  Fnoimman  origin ;  jocquemart  gives  as 
Sty  of  this  manufacture,  Crenssen,  in 
k  Sometimes  the  wares  of  this  class  have 
in^"  look,  but  the  simpler  decoration 
;faey  ooCBsionally  bear,  of  a  white  stanni- 
i  a  purplish   black    ground,  is 


£cturer  c 


r  concluded  by  describing  the  chief 
mtics  ot  the  foreign  stone  wares  which 
■ought  to  illustrate  his  discourse,  pointing 
•rases  of  tba  commendable  features  of 
foreign  specimens,  and  how  the  modem 
reproductions  fail  to  satisfy  the  feeling 
IT  Bod  texture.] 


KIBCELLAKEOUS. 


EUPT  TO  MR.  A.  J.  ELLIS'S  PAPER  ON 
HISTORY  OF  MUSICAL  PITCH,"  AND 
PPENDIX. 

per  on  "The  History  of  Musical  Pitch"  is 
I  tbe  Jtamal  of  tit  Soenty  af  ArU,  for  6  March. 
.  293 — 33S,  and  the  Appendix,  containLng-  a 
I  of  the  princip&l  errors  of  the  preus  in  th|. 
wper,  tnd  eeveiol  additions,  is  printed  Id  tht 
w2  Aptil,  1880,  pp.  400—403.  In  n'printiDf 
ftirat*  eiranlation,  I  was  able  to  make  a  fuw 
«,  and,  at  the  last  moment,  an  important  od' 
f— *'"g  the  jdtch  of  Eoeoio-'a  Ut^,  App., 
L  S,  whieh  r  am  deairons  of  printing  with 
atail  fn  tbe  Jeurntl.  1  have  also  been  able  to 
»  exnsinmta  on  tbe  iofluence  of  temperatnr^ 
A  of  honundum  ncds,  yhiph,  as  I  stated 


(Hist,  of  M.  F.,p.  301,  ool.  2,  end  of  art.  19),  was  un- 
known when  my  paper  was  read,  and  is  important  for 
the  use  of  Appunn's  tonometer.  I  have  also  reoeived 
itomo  Gorreotiiina  respeotinf;  the  Temple  organ,  and  an 
important  addition  rcapectjng  the  BCrasbuiv  Wi'tiiiIw 
organ.  Theae  and  one  or  two  otber  points  will  be  given 
in  this  portBcript,  which  has  been  delayed  by  the  press 
of  other  work. 

CoABEcnoxs  ksn  AcDtnoxa. 
(1.)  BandtV*  Fork.—Va^  293,  col.  2,  note,  the  Rev. 
O.  T.  Diiflleld,  owner  ot  Handel's  fork,  has  removed 
from  the  rectory  of  Bow  to  that  of  Old,  near  North- 
ampton. 

(2.)  Infiuenea  of  Temperature  on  t)i4  I^tch  of  Uarmonitim 
Seeitt.^-Vage  301,  ool.  1,  last  paragraph  of  art.  16, 1.4, 
I  stated  that  one  of  the  drawbaoke  to  Appmm's  reed 
tonometers  was,  that  "  their  variation  with  tamperatnn 
was  unknown."  I  have  now  been  able  to  make  atliast 
a  close  approximation  to  its  determination.  In  flTi^ing 
the  piteh  of  every  reed  in  Appnnn's  instrument,  as  de- 
scribed on  p.  301,  cot.  1,  in  November,  1879,  I  worked 
at  a  variety  of  artifloial  temperatutee,  from  53"  F. 
to  GO"  F.,  ^  oarefnlly  reoorded  for  eacb  reed,  together 
with  the  niunbera  of  the  Scheibler  forks  witb  whioh  tbe 
beats  were  token,  and  also  the  precise  niunben  of  beata 
obeerved.  It  occnrred  to  me  that  by  measuring  abont  a 
dozen  of  the  same  reeds  of  very  different  pitch,  at  a 
much  higher  temperature,  by  means  of  the  some  forks 
as  before,  I  should  have  sufficient  data  for  calculating 
the  amount  of  olteratiou  for  a  reed  of  a  given  pitch, 
when  subjected  ti^  a  known  variation  of  temperature.  I 
acoordlngly  took  tbe  pitch  of  a  selected  number  of  reeds 
on  one  day  in  July,  and  two  days  in  September,  ISSO,  at 
constant  natural  temperatures  of  7l(,  73,  and  79  deg. 
F.  reapectively.  I  had  in  each  case  to  allow  for  the 
alteration  of  Uie  pitoh  of  the  forks  by  temperature,  and 
then  to  determine  the  pitch  ot  tbe  reed  at  the  higher 
temperature,  and  finally  to  divide  tbe  result  by  the  pitch 
of  the  same  reed  at  a  lower  temperature,  and  by 
the  number  of  dei^rces  of  ditferenoe  of  temperatore. 
As  at  least  ten  observations  were  taken  with  cooh  fork, 
and  at  least  two,  sometimes  three,  forks  were  used  for 
each  reed,  and  the  means  of  each  were  taken  for  safety, 
the  calculations  were  rather  Imothy.  The  resDlting 
figures  will  appear  in  a  paper  in  the  Proceedings  of  the 
lUiyol  Society,  where  also  has  appeared  my  paper  on 
Muuoal  Bealji  (vol.  ixi.,  pp.  620— fi33]  in  which  I 
have  given  some  of  the  details  of  my  examination  of 
Appunn'a  tonometer.  Tbe  mean  t«Bult  is  that  both 
tuning  forita  and  harmoninm  reeda  £att«n  by  heat,  and 
sharpen  by  cold  ;  but  while  forks  alter  by  about  I  vib. 
in  20,000,  the  reeds  alter  by  about  1  vib.  in  lO.OOO 
(that  is.  twice  as  much)  for  each  degree  Fahrenheit. 
This  correction  should  theiefare  be  also  made  in 
taking  pitches  by  Appunn's  tonometer.  Practically 
if  a  fork,  an  harmonium,  and  an  organ  were  in  exact 
unison,  as  A410,  at  69"  P.,  then  if  the  temperature  were 
to  rise  20°  F.,  as  ia  not  unfrequently  the  case  during  an 
evening  conoert,  the  fork  would  flatten  to  A439'5fl,  ond 
the  reed  to  A439'I2,  whereas  the  organ  would  sharpen 
to  A  449'15,  which  woidd  be  terribly  ont  of  tune  with 
the  harmonium,  ho  that  no  musio  ahould  tie  written,  as 
muBic  has  bum  written,  for  organs  and  harmoniums  to 
play  together. 

(3).  irtneA  rUch  at  Covenl-HBrden  Optra  in  ISSD.— 
Page  3H.  cul.  1,  after  line  7,  add— AtKuhe'sooncerton 
the  12th  of  June,  IStlO,  Ur.  Hipkins  obeerved  that  the 
Coient- garden  opera  band  was  m  exact  unison  with  his 
piano  then?  ii«>d,  which  piano  had  been  corefolly  tuned 
in  French  pitch.  Quito  at  the  close  of  tbe  Covent- 
gordcn  opera  Koaaon  of  1S30,  ho  observed  that  the  band 
had  sharpened  bv  three  or  four  vibmtions.  Hence,  tbe 
intention  to  use  French  pitch  was  fairly  carried  out,  and 
the  effect  of  French  pil^  in  operas  was  well  exhibited. 
(4).  Siiadtl't  ft<f/..-Page  3!9,  col.  2,  line  20  from 
bottom,  conect  the  dote  of  Mi.  ^igirniow'a  \Mnt  te. 


110 


JOURNAL  OF  THE  SOODBTT  OP  ARTS,  January  7,  188h 


21  May,  1868,  instead  of  1848.  Mr.  Driffield  did  not 
own  the  fork  till  1867. 

(6.)  Pitch  of  the  Ancient  Concerts  at  Hanover 'Square 
Booms, — ^Page  320,  col.  1, 1.  6  from  bottom  of  first  para- 
graph, it  is  stated  that  in  1806  the  organ  of  the  Hanover- 
square  Rooms  was  built  by  Elliott  *  *  in  the  usual  flat  pitch 
oftheperiod(thatisabout  A422-6.)''  The  fork  to  which 
that  organ  was  originally  tuned  was  subsequently  found 
by  Messrs.  Hill,  Qiq  successors  of  Elliott,  and  kindly 
lent  to  me  for  measurement.  Hence  on  p.  321,  col.  1, 
alter  the  entry  A 424-9  to  (1)  A  424-9 ;  and  insert  as  a 
new  entry: — 

(2)  MA 424-9,  MG  608-3,  1  D  668-3  measured  (Ellis) 
1806.  Old  D-fork  of  Elliott* s,  to  which  he  tuned  the 
organ  he  built  for  the  HanoYcr-square  Booms,  lent  by 
his  successors  Messrs.  Hill,  showing  that  the  estimate 
under  (I)  A  422-6  near  the  end  (which  see  for  other 
partiouiars)  was  only  y2-6  too  flat.  If  we  calculate 
irom  1  D  we  find  1  EG  606*3,  but  if  we  calculate  from 
MA  we  find  1  EG  606-3. 

Insert  among  concert  organs,  p.  334,  col.  2,  **  1806, 
Elliott,  Hanover-square  Rooms,  S  2-39,  A  424'9.'' 

(6.)  Organ  of  St,  Mary's^  Shrewsbury. —i^)  MA438^6, 
1.  2,  for  By^ld  and  Green,  ready  John  Harris 
and  John  Byfield,  1729,  the  makers  names  originally 
painted  on  the  organ,  altered  by  Blyth,  1826,  and 
by  Brewster  and  Fleetwood,  1833,  and  in  line  3, 
ior  1840<;,  read  1847.  This  information  was  supplied  by 
Hr.  Hiles,  61,  Elsham-road,  Kensington,  W.  Make 
the  corresponding  change  on  p.  334,  col  2. 

(7.)  Fork  of  Society  of  Arts  (copy. )  Page  328,  col.  2, 
entry  (6)  EA 448*0, /or  G  332*8  read  G  532^8. 

(8.)  Strasburg  Organ,— See  p.  306,  col.  2, 1.  20,  from 
bottom,  and  p.  317,  col.  1,  1.  11  from  bottom. — There 
is  here  an  attempt  to  estimate  the  pitch  of  A.  Silber- 
mann's  oelebrated  organ  at  Strasburg,  which  I  inclined 
to  put  at  A  395*8.  After  much  correspondence,  and  a 
long  delay,  I  have  at  last  succeeded  in  obtaining  the 
the  pitch  of  this  interesting  instrument,  through  the 
kindness  of  Mr.  Hipkins,  in  London,  and  of  Miss 
Sydney  Austin,  M.  Stockhausen,  Director  of  the  Gon- 
oervatoire,  Messrs.  Hug  fr^res,  musicsellers,  Wetzel, 
the  or^n  builder,  and  the  Abbe  Schaffer,  organist  of 
the  Mmster,  all  of  Strasburg.  Hence,  insert  as  a  new 
entry  on  p.  371,  col.  2,  immediately  after  A  392^2  :— 

A  898-8,  MG  470-4,  JG  471-8,  1  EG  467*6  measured, 
SI  04  (Stockhausen  and  Ellis)  1713-16.  Great  organ 
at  Strasburg  Minster,  built  by  A.  Silbermann.  A  fork 
was  sent  to  Strasburg  bv  Mr.  Hipkins,  and  the  beats  it 
made  with  the  1 G  of  the  organ  were  counted  by  M. 
Stockhausen  at  16-6  deg.  Reaumur.  This  fork  was  then 
measured  by  me,  and  the  direction  of  the  beats  being 
known  by  other  forks,  the  pitch  of  the  1  G  at  this 
temperature  was  determined.  It  was  then  reduced  to 
the  pitch  at  59^  F.  in  the  usual  way.  The  Abb6  Schaffer 
informed  me  that  the  temperament  is  now  equal,  this 
toning  having  been  introduced  about  1830  by  M. 
Weichmann,  when  the  "echo  orgun"  was  increased 
and  placed  above  in  the  vault  of  the  church.  After  the 
Franco-German  War,  during  which  the  org^an  was 
partly  destroyed,  it  was  restored  and  tuned  equally  by 
M.  Wetzel.  But  in  every  case  the  pitch  of  A  was 
pretierved,  as  it  was  in  the  original  church  pitch 
of  A.  Silbermann.  Then',  as  1 G  was  measured, 
2EA  was  calculated  from  it  as  an  equal  minor 
Tliird  lower,  which  therefore,  gave  the  original 
pitch,  A  393-2,  whence  the  original  meantone  G 
470-4,  and  just  G  471*8  were  calcuhited.  The  result 
IB  probably  correct  to  one  or,  at  most,  two  vibrations. 
The  pitch  is  S 1-78  flatter  than  French  pitch,  which  is 
about  halfway  between  S  1  ^50  (or  the  three-quarters  of 
a  tone  estimated  by  ear  by  M.  Stockhausen  and  M. 
Wetzel)  and  8  2*0  (or  a  whole  tone,  as  estimated  by  Mr. 
Hopkins),  showing  that  their  estimates  were  both 
tol«pably  correct,  for  musicians  seldom  estimate  closer 
than  to  a  quarter  of  a  tone.  This  ormn  labours  under 
the  deffiop—which,  ifccording  to  Mr.  Davison  (of  Gray 


and  Davison),  was  not  unfrequent  in  old  org 
having  unequal  force  of  vrind,  entirely  out 
control  of  the  player,  and  often  altering  in 
notes  to  the  extent  of  a  quarter  of  a  tone.  Th 
intention  to  contruct  a  bellows  with  equal  press 
re -tune  the  organ  thoroughly,  in  stride  equal  t 
mcnt,  when  funds  allow.  It  will  be  observed 
is  a  B  French-foot-organ,  as  a  mean  semitoik 
than  its  MG470'4,  calculated  above,  g^ves  Jd 
which  is  almost  exactly  450 'd,  or  B6do8*s  C 
pipe  one  French  foot  in  length  (see  p.  31  i 
MA  376*6).  It  is  the  most  exact  specimea 
French-foot' organ  which  I  have  found,  and 
confirms  the  pitch  assigned  to  B^os  but  tho  t 
of  the  present  determination.  This  pitch  also 
within  a  vibration,  with  Eider's  davichord,  A^ 
nearly  the  same  date  (1739),  and  with  Dr. 
determination  of  the  pitch  of  Trinity  Gollege 
after  flattening,  MA  396*2.  The  close  agreen 
the  pitch  of  the  orgtins  cited  under  Church  Fitc 
to  which  this  belongs,  puts  the  actual  use  of  thi 
in  various  coimtries  160  to  200  years  ag^  beyo 
reasonable  doubt. 

(9.)  Comparison  of  Sc1ieibUr*Sj  McLeod's  and 
Measures. — Appendix,  p.  401,  col.  2,  1.  32,  (H 
found  also,''  to  the  end  of  tiie  table,  and  ini 
following,  which  results  from  measurements  ma 
sequently  to  printing  the  Appendix,  but  is  give 
private  reprint : — 

Making  the  corresponding  oorrectiona,  the  n 
Prof.  Mayer*  s  measurements  are  given  in  the 
**  Mayer,  E.**  below.  Afterwards  Prof, 
measured  the  forks  with  the  points  on,  and  th 
the  points  off,  each  fork  remaining  unmove< 
vice  for  both  measurements.  It  was  thus  dij 
that  the  effect  of  the  added  x>eint8  was  vei 
indeed,  and  that  the  chief  difference  general 
from  some  loss  the  forks  had  sustained  in  their 
to  America  and  back,  as  shown  below,  the  i 
being  fractions  of  V  (or  the  numbers  of  vibrati 
second). 


Forks. 

Coiwerv. 

TuHeries. 

Feydeau. 

Versailles. 

Loss  .... 
Points  .. 

•0015 
•0475 

•165 
•035 

•0205 
•022 

-0285 
-022 

Sums    .. 

•049 

-200 

-0425 

-0505 

Adding  these    sums  to  the  values  found  t 
Mayer,  we  find  his  measurement  of  the  forks  in 
dition  in  which  they  were  when  measured  b 
McLeod  and  myself  at  59'^  F.    The  results  are 
the  column,  **  Mayer,  McL.'* 


Name  of  Fork. 

HcLeod. 

Ellis. 

Mayer,  E. 

Gonservatoire,,.. 

Tuilcrics 

Feydeau 

Versailles    

Marloye 

439-55 
434-33 
423  02 
396-83 
266  98 

439-54 
434-25 
42301 
396-79 
256-96 

439-48 
434-26 
422*91 
396-77 
265-98 

The  second  table  on  p.  300,  col.  1,  which  wai 
complete,  must  be  supplemented  accordingly. 
401,  col.  2,  1.  11  from  bottom, /or  two  i-mm/  tl 
1.  7  from  bottom,  /or  his  own  fork,  V  266-31, 
own  forks,  V  256-28,  256*31,  and  p.  402,  1. 
read  10.  Tlic  above  correctionfl  were  made  in  th 
reprint. 

(10.)  Koenig'sKew  Standard  JbriL— Page  40S 
after  the  paragraph  ending  on  1. 4  add  the  folio 
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p  ''^  tibe  various  measures  of  Koenig's  iTt^, 
P-  ^01,  col.  2,  near  bottom^  was  to  make  it 
,!  Probable  that  this  fork,  which  was  held  to 
•^\^ygave  V256-28  at  59**  F.  =  16«  C, 
•wetemperatnre  at  which  it  was  supposed  to 
■I  oongtmcited.  althou^jflii  Kocnig  had  never 
'feature  tor  which  his  forks  wore  oorreot. 
«*on  p.  301,  col.  2,  I  had  calculated  the 
'«  r^i'OT,  or  two  octaves  lower,  on  this 
■fteriiieh  should  have  been  added  the  12  th 
tt  Sol^  768*84,  which  was  accidentally 
Ittt  July,  in  measuring  a  series  of  forks 
^  iCcssrs.  Valantine  and  Carr  for  Lord 
rfint^nded  togire  V 128, 160,  192,  256,  320, 
» 7»8,  1024, 1280, 1536, 2048, 1  had  an  op- 
'''^iiilyremeasuring  aUKoenig^s  harmonic 
B^  "to  the  Royal  Institution,  and  I  found 
pTil>Tations  agreeing  exaotly  with  those  in 
n^  t;o.  Since  no  reasonable  doubt  could 
^  o-oirectness  of  these  determinations,  it 
hAt,  Koenig's  fork  was  not  intended  for  a 
f  50«  F,  but  for  one  of  about  80**  F. 
■  3O0,  col.  2,  1.  11,  I  stated  that  I  had 
oeixig  had  "invented  a  new  and  excced- 
3  oounting  instrument,"  of  which,  at  the 
IBS'  xny  paper,  I  had  seen  no  description, 
i^'as  enabled  to  lend  me  Koenig^s  paper, 
lona  of  the  Vibrations  of  a  Normal  Tunmg- 
(ftuchungm  uher  die  Schwit^genungen  einer 
■9*^',  from  the  Jnnaleii  d^r  P/iytik  und 
%  New  Folge,  vol.  9,  pp.  391—417,  edited 
knoann,  Leipzig)  in  time  for  me  to  insert  a 
«ript,  en  I  May,  1880,  in  my  private 
owing  that  these  researches  had  removed  all 
■o^puicy  between  him  and  me,  and  that  now 
ady  different  methods  of  Scheibler,  McLeod, 
od  Koenig  (to  which  we  may  add  Appimn 
ptriy  corrected)  all  led  to  the  same  rosuit ;  so 
ire  at  last  able  to  determine  pitch  with  great 
*od  all  the  determinations  made  by  myself  in 
story  of  Musical  Pitch"  may  be  trusted  as 
1^-  Koenig  has  subsequently  kindly  pre- 
*  yith  a  copy  of  this  paper,  and  a  photogaph 
'  "wtnunent.    His  process  and  results  are  as 

Kconatmcted  a  ve^  large  tuning-fork,  giving 
I^W  double  vibrations  in  a  second.  The  tang 
'« thia  fork  was  firmly  fixed  permanently  in  a 
JJ!^  part  of  a  solid  stand,  kept  truly  horizontal 
Tufting  screws,  and  supjporting  a  frame  oon- 
Tj»  which  was  wound  in  the  usual  way,  but 
J*d  by  the  vibrations  of  the  fork,  instead  of 

*  pendulum.  Its  second  hand,  therefore,  was 
Y^.  ^^^  «iiigl©  vibrations  in  a  second.  By 
tiis  dock  was  another,  a  chronometer, 
^^^  accurately,  so  that  it  was  easy  to  see 
?^**iiing-fork  dock  had  lost  or  gained  in  a 
■^  of  hours.     As  each  hour  of  the  timing- 

^^^^'teaponded  to  00.60.64  =  230,400  double 

■^  60.60.128  =  460,800  single  vibrations, 
^^*i»paratively  easy  to  calculate,  by  a  careful 
^  ^  the  two  clocJcB,   the  exact  number  of 

^Ic  vibrations  made  by  the  fork  in  one 
*^it8  pitoh^  to  a  degree  of  accuracy  hitherto 

«ach  prong  was  furnished  with  micrometer 
tying  heavy  knobs,  and,  by  screwing  these 
^i  the  pitcn  oould  be  varied,  and  findly  ac- 
joated  to  V  64.  A  long  thermometer  hangs 
ock  between  the  prongs  without  touching 
log  aocnrately  the  temperature  of  the  air, 

miBcient  time  (determined  by  careful  ob- 
l  the  fork  itself,  which,  being  a  heavy  mass 
)k  tome  time  to  show  any  effectsof  a  diange 
ne.  To  one  of  the  pron^  was  attached 
•M  of  a  miorofloope,  of  wluch  the  body  and 
pe  titiched  to  the  frame,  thus  forming  a 
tNEsUon  miomcope.     The  weight  of  this 


object-glass  was  balanced  by  a  steel  mirror  od  tbe  otber 
prong,  added  for  the  purpose  of  preducing  the  Lissaj  oral 
changing  figures,  by  means  of  which  forks  can  be 
accurately  tuned  to  on©  or  two  Octaves,  or  to  a  Third 
or  Fourth,  or  even  Sixth,  above  the  normal  fork.  On 
account  of  the  slowness  with  which  the  fork  followed 
the  temperature,  so  that,  when  depressed  by  V2,  by 
heating,  it  took  from  two  to  two  and  a-half  hours  to 
thoroughly  recover  its  former  rapidity,  it  became 
necessary  to  operate  as  much  as  possible  in  a  constant 
temperature.  But  there  were  great  diffictdties  in  keep- 
ing up  an  artificial  temperature  day  and  night.  Largo 
undem*ound  vaults  were  too  cold,  being  only  12  0.=* 
63  -6®  F.  in  Paris,  where  the  experiments  were  oondootod. 
Dr.  Koenig  therefore  selected  20**  C.=68*'  F.  as  his 
normal  temperature,  and  conducted  his  experiments  in 
a  very  large,  lofty,  and  completely  dosed  room,  in 
which  temperature  altered  but  slightly,  so  that  the 
thermometer  from  morning  till  night  showed  scarcely 
any  changes,  especially  in  sunless  oays,  of  which  he  had 
abunduioe  in  Paris  in  1879,  and  he  obtained  six  days  in 
June,  and  one  in  September,  in  which  he  was  able  to  tune 
the  fork  to  V  64,  at  20®  C,  during  four  to  eight  hours. 
By  these  means  he  obtained,  for  the  first  time,  an 
absolute  standard  for  future  deductions. 

Then  he  tuned,  by  the  Lissajous  fig^ures,  another  fork 
to  V  256  at  20°  C.  =  68®  F.,  and  by  the  same  prooess 
ascertained  that  its  vibrations  were  absolutely  isochro- 
nous, which  is  not  always  the  case  when  the  fork  is 
attached  to  a  resonance-box.  Although,  in  my  own 
experiments,  I  was  not  able  to  find  any  sensible  amount 
of  change  which  might  not  be  fairly  attributed  to 
rrors  of  observation.  Dr.  Koenig,  by  the  application 
of  the  vibration- microscope,  was  able  to  detect  very 
small  differences,  amountmg  to  V  -0167  in  some  cases, 
an  amoimt  absolutely  inappreciable  by  ordinary  methods 
of  observation. 

Dr.  Koenig  made  a  series  of  most  important  observa- 
tions on  the  influence  of  temperature  upon  the  pitch  of 
tuning-forks,  and  his  conclusion  was  that  **we  may 
say,  quite  in  general,  that  the  number  of  vibrations 
made  in  a  second  by  a  tuning-fork  varies  by  one  in 
8,943  vibrations  for  one  degree  Centigrade"  =  one  in 
16,097  for  1®  F.  But  different  forks  are  affected  dif- 
ferently, and,  as  his  standard  V  266  at  20®  C.  =  68®  F* 
varied  by  V  -0286  for  lY  0,  or  V  -016  for  I®  F.,  it 
altered  by  one  in  16,000.  Tlie  different  determinationa 
of  the  variation  of  tuning-forks  by  temperature  hitherto 
made  are  as  follows  :— 


One  in  17,650  or  16,970  by  CavaillA-CoU 
„  20,000  or  16,670  by  Schciblor 


for  l"  F. 


»• 


»» 


»» 


„  20,250  orl8,000  by  Kay«er 

„  18,280  from  60«  to  176"  F.  by  A.  J.  EUia 

„  20,490  by  Prof .  McLeod 

„  22,000  by  Prof .  Mayer 

„  21,000,  as  the  mean  of  the  two  last, 

„  16,0»7  or  16,112  or  16,000  by  Dr.  K'Minig 


»♦ 


>» 


The  differences  for  the  same  observer,  arise  from  the  use 
of  different  forks,  and  Dr.  Koenig*s  are  founded  on 
the  longest  series  of  careful  observations;  so  that,  for 
his  forks,  his  numbers— or,  say,  one  in  16,000  for  each 
deforce  Fahrenheit — should  certainly  be  adopted. 

Dr.  Koenig  then  took  his  old  standard  fork  Ut„  in- 
tended to  give  V  266,  and  comparing  it  with  his  new 
standard  at  20®  C.  he  found  that  at  that  temperature  it 
gave  V  256- 1774.  Reducing  this  to  16®  C.  =  69**  F.  we 
have  to  divide  by  16,000  and  multiply  by  6,  giving 
V  -144  which  has  to  be  added,  so  that  aooording  to  Dr. 
Koenig's  own  reckoning,  his  ITt,=V  266*3216.  But 
using  the  co-efficient  of  one  in  21,000  for  I®  F.  by 
which  I  had  calculated  (p.  297,  col.  1,  line  23  from 
bottom),  we  should  have  to  divide  by  21,000  and 
multiply  by  9,  giving  V  -1098  to  be  added,  and  giving 
the  result  V  256-2872.  Either  result,  266-32,  266-29, 
differs  imperceptibly  from  the  256-28  at  which  I  had 
arrived  by  the  measurements  of  10  different  copies  (app. 
p.  402,  coJ.  1,  Une  3).     Hcmw  •SI  tocKnpwMJ^  V^«««^ 
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him  and  myself  oeasee.  Ab  256  -f-  SOO  =  32,  and  256 
•r  900  ^  '28,  we  can  readily  reduce  Dr.  Koenig*8  old 
standards  to  16°  C.  =  59**  F.  by  adding  the  800th  or 
900th  part.  Taking  the  coefficient  as  one  in  16,000  for 
1°  F.  according  to  Dr.  Koenig's  determination,  and  the 
value  at  59<'  F.  =  V 25632,  we  should  find  that  the 
temperature  at  which  the  fork  would  give  V  256  would  be 
79»  F.,  which  agrees  with  Koenig's  26  2«  C.  =  79-16«  F. 
Taking,  however,  my  value  V  256*28,  and  my  co- 
efficient of  one  in  21,000  for  1*^  F.,  we  should  find  the 
temperature  80 '8*'  F.  In  this  particular  case  no  doubt 
Dr.  Koenig's  determination  of  the  coefficient  as  one  in 
16,000  for  1*^F.  should  be  assumed.  The  differences 
are  extremely  small,  and  depend  entirely  upon  the 
uncertainties  involved  in  the  determination  of  the 
influence  of  temperature  on  forks.  To  avoid  the 
trouble  of  calculating  the  correction  for  temperature. 
Dr.  Koenig  has  affixed  an  apparatus  to  the  end  of  his 
standard  fork  which  may  be  adjusted  to  temperature, 
and  will  then  secure  V  256  at  all  temperatures. 

Dr.  Koenig  proceeded  to  find  the  real  pitch  of  the 
French  diapason  normal  in  the  Conservatoire  (see  p.  323, 
col.  2«  under  A  435  4) .  He  first  constructed,  by  beats  at 
20®  C  -=•  68°  F.,  a  fork  V5  sharper  than  his  new 
standard,  V256,  giving  V261  at  20°  C. ;  then,  by 
Lissajous'  figures,  he  constructed  a  fork  forming  the 
exact  intervtd  of  a  major  sixth,  of  3 :  5  with  it.  This 
was  y  435,  at  20*^  C,  but  the  intentional  pitch  of  the 
diapason  normal  was  V  435  at  15°  C,  and  the  fork  just 
constructed  would  give  V  435*243  at  15°,  according  to 
Dr.  Koenig's  calculations,  where  he  assumes  the  co- 
efficient as  one  in  8,951  for  1°  C,  or  one  in  16,112  for  1° 
F.  Hence  he  constructed  by  beats  a  third  fork,  V  *243 
flatter  than  the  former,  and  obtained  a  real  V  435  at 
15^  0.  (such  a  fork  Koenig  had  already  constructed, 
unintentionally,  and  probably  not  quite  so  truly,  see  p. 
323,  col.  2  (6),  A  4350).  This  new  fork  he  took  to  the 
Conservatoire,  andleftitforsomedaysbesidethediapason 
normal,  in  order  that  both  might  acquire  the  same 
temperature,  and  then,  taking  the  beats,  he  determined 
the  diapason  normal  as  V  435*45,  but  says  he  could 
not  feel  absolute  certainty,  as  the  diapason  normal 
would  not  give  beats  for  more  than  20  sees.,  owing,  he 
thinks,  to  the  action  of  the  resonance  box  to  which  it 
is  attached,  so  that  for  perfect  accuracy  it  would  be 
necessary  to  remove  it.  But,  he  adds,  **  Such  extreme 
accuracy  would  not  be  of  very  great  interest,  because 
the  experiments  by  which  its  pitch  at  15°  C.  was 
detennmed,  have  not  been  published."  The  state- 
ment of  the  method  used,  which  I  have  given,  p.  323, 
coL  2,  under  A  435*4,  was  made  on  tiie  authority 
of  H.  Cavaill6-Coll.  I  had  previously  endeavoured, 
without  success,  to  learn  the  method  from  M.  Lissajous, 
who  was  responsible  for  the  pitch,  but  is  now  dead. 
This  determination,  V  435*45,  made  with  such  immense 
«are  and  trouble,  ag^rees  almost  precisely  with  mine, 
Y  435*4 ;  but  as  no  provision  had  been  made  in  the 
measurements  by  Mr.  Mipkins  and  my  son,  for  bringing 
the  measuring  fork  to  the  temperature  of  the  diapason 
'normal,  the  process  was  in  no  respect  so  trustworthy 
Ji8  Dr.  Koenig's.  The  near  agreement  of  the  result, 
however,  tends  to  confirm  the  accuracy  of  my  deter- 
minations of  pitch.  It  is  impossible  to  read  Dr. 
Koenig's  paper,  which  I  have  just  summarised,  without 
feeling  the  utmost  confidence  in  his  results,  and  admira- 
tion for  his  ingenuity,  accuracy,  and  perseverance. 

(11.)  Compau  of  Voice.-^T&ge  420,  art.  (3),  1.  7  from 
end,  /"or  J  F  135*2  read  }  F  13620.  Corrected  in  my 
private  reprint. 

(12.)  Lavtnham  Bill — App.  p.  402,  col.  2,  art.  (7), 
1.  10  hrom  end,  omit  from  Mr.  Hermann  Smith  to  the 
end  of  the  paragraph,  and  insert  (the  correction  was 
made  in  my  private  reprint,  after  Mr.  Lewis  had  com- 
pared a  measured  fork  I  sent  him,  with  the  little 
nannonium  from  which  he  had  estimated  the  pitch) : — 

Mr.  Lewis,  the  org^an  builder,  found  the  famous  old 
.  itmoT  bell  at  LaveoJiavp  (16}  nulef  W.N.W.  of  Ipewioh), 


date  1625,  meant  to  be  and  called  D,  to  be  2  D  2 
giving  MA  431*3,  which  would  be  rather  ahaipei 
Harris's  A428*7  at  Newcastl&-npon-Tyne  (p.  322, o 
and  is  interesting,  as  occurring  in  the  earliest  d 
mean  pitch,  and  before  English  organs  had  been  sm 
by  the  Puritans,  1644—6. 

(13.)  Temple  Church  Organ, — The  indicatioc 
Appendix  No.  9  (p.  402  of  original,  and  p.  403  i 
prmt)  contain  several  errors,  and  should  be  replac 
the  following,  in  which  the  parts  in  invertea  co 
are  arranged  from  communications  from  Messrs.  F 
and  Andrews,  organ  builders,  Hull,  who  last  r 
the  organ.    Insert  on  p.  327,  col  1,  after  *A444'3 

*m  A444*8,B>M71'4,B498*6,C529allmeai 
(EUis),  1880,  London ;  Temple  Church  organ,  afb 
organ  had  been  rebuilt  in  1877-8,  by  Messrs.  Fosfce 
Andrews,  who  found  the  pitch  '*  to  be  a  good  i 
fiat  to  the  Society  of  Arts  fork,  which  pitch  is  fti 
tained."  The  fork  mentioned  was  a  copv  by  Metzel 
was  measured  by  me  at  C532'2,  which  is  peroe[ 
sharper  than  the  existing  C  529,  agreeing  with  a 
*'  No  transposition  of  pipes  was  ma£  by  Messrs.  Ti 

A.  during  the  rebuilaing.  The  org^  was  origi 
in  the  eastern  arch  of  the  round  ohiuch,  whence  i) 
removed  in  1840-41  by  the  Mr.  J.  C.  Bishop,  (d.  1 
and  re-arranged  and  erected  in  1843  m  the 
chamber,  where  the  present  instrument  stands,  the 
being  taken  out  of  a  window  in  the  choir,  and  %, 
organ  room  constructed.  On  conmiencing.  the  ms 
finishing,  the  whole  of  which  was  done  m  the  €l 
and  on  the  old  sound  boards"  (consequently  rsbc 
the  old  quarter  tones,  E  flat  and  D  sharp,  AjUt  m 
sharp,  as  origfinally  at  Durham,  see  p.  330,  ooL  T 
line),  **the  pitch  was  found  to  be  very  shaxg 
sharp  by  more  than  a  quarter  of  a  toe 
that  the  transposition  of  one  pipe  was  not  sofl 
to  make  it  equal  to  the  pitdi  then  in  uss 
hence,  on  account  of  the  quarter-tones,  Mr. 
Bishop  determined  to  transpose  two  mpe»  npwarfi 
insert  two  new  pipes  in  eacn  stop.  Tms  work 
by  Mr.  Forster,  sen."  Now  here  arises  a  (. 
Mr.  C.  A.  Bishop  (son  of  Mr.  J.  C.  Bishop) 
that  his  father  always  used  **  Smart' spitch,"  i 
1843,  ought  to  have  been  A  433,  MC  518,  a 
col.  2,  but  may  have  been  Smart's  old  pitdi, 
the  original  Philharmonic  pitch,  see  p.  320,  ooL 
423*7,  C  506*8.  This  agiete  with  Mr.  Clarke'  ^ 
ment  that  the  Temple  organ  was  in  exact 
with  Handel's  fork,  see  p.  319,  col.  2  (1)  A  422* 
but  then  Mr.  Clarke's  stisitements  respecting  \hi^ 
of  the  ancient  concerts  as  being  a  whobc 
above  this  pitch,  have  been  entirely  mssredited  f  ^ 
lines  of  same  entry).  Messrs.  F.  and  A.  say  t%i 
organ  was,  in  1843,  "  finished  to  a  fork  supposed 
512."  But,  considering  that  at  about  this  time  d 
was  believed  to  be  C  512  (see  p.  326,  col.  1,  A  44 
which  would  be  manifestly  far  too  sharp,  possibly  C 
or  C  507,  might  also  have  been  supposed  to  be  G 
It  is  clear,  however,  that  the  organ  was  loweict 
more  than  a  quarter  of  a  tone.  If  we  take  Mr.  C) 
to  be  right  (and  he  could  hardly  be  much  wrong 
unison,  although  liable  to  errors  arising  from  nns 
temperature),  Mr.  J.  C.  Bishop  lelt  the  orgi 
A  422-5  MC  605*4,  having  probably  found  it  at  A  4 

B.  Schmidt's  Hampton-court  pitch  (p.  326,  col.  1),  i 
la  S  *77  sharper,  that  is,  just  between  a  quarter  and  i 
tone,  or  thereabouts.  This  supposition  seems  to  reo 
all  the  statements  best.  If  we  took  Smart's  ai 
pitch,  used  in  1843,  of  A  433,  it  would  beat  too  sir 
with  Handel's  A 422*5  (except  in  very  hot  wc 
indeed,  upwards  of  80°  F.)  for  any  reasonable  < 
suppose  they  wore  identical.  This  second  pitch  ^ 
also  give  as  an  orig^inal,  about  A  454*2  (see  p. 
col.  1},  which  was  not  likely  to  have  been  any 
used  by  B.  Schmidt  fsee  table  onp*  881,  odi.  1 
the  discussion  under  A 474*1).  "T^  omn  rsc 
new  aoqnd  boards  fro;n  the  Ute  Mr.  Bmnn,  i 
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^KUia  qoutar-toneB  were  then  abolished, 
^T  Mw  atops  by  ScbuUe  and  Rob»on. 
^  «ia  then  raiaed  by  BobsoD,"  to  its 
*tMe  Ami-3,  Thioh,  by  Oio  abore  disouadon, 
™Wt  TEry  Dsariy  its  original  pitch,  "bat 
'■iCDUj  for  the  atopa  made,  aad  finiahod 
■■ny  by  Schilze,  aa  may  be  aeen  on  eiaminino' ' 

•  Eunriu  use."  The  pipea,  whea  measured, 
(  in  pncise  equal  temperaioeDt,  whioh  would 
Mf3,  EBjIil  470-7,  EB  498-7,  EC  5-28  4,  or 
EB4(9'J,EB^(  171-3,  EA  144-8. 

XI  to  SI.  Pour*  oiyas,  whioh  Mr.  Clarke 
beinniUBan  with  Bandel'H  fork  (p.  SID, 
&  ttti),  Ttemn.  Fonter  and  Andrown  aay  that, 
IBM  llured  id  pitch  by  the  late  J.  C.    Biahop, 

baannldeSutet  Bonie  yean  prerioualy  to  1839, 
M  On  Mated,  br  AUman  and  Nntt.  Erery 
^ia  tteorgan  had  been  pieced,  even  to  the 
i^KtlVC^  Dut  at  that  date  there  had  been  do 
Aintlmia."  Thiamakea  it  probable  that  St. 

tht  Tim^  and  Hampton  Coart.  were  idl 
tr  It  Ibe  Mme  pitch,  about  A  442,  MG  £29. 

Stlfin  Amy  Military  Itulmwuni  /lecA.— App. 

p.m.   Omit  the  paMage,  I.  15,   "  Henoe,  aa 
t'  ■   ■   .   tol.  20,  "more  probable,"   which 
atld  bifiM  Dr,  Koeni^a  correctioii  of  hia  own 
■•»  kaowji,  ind  inaert : — 
HpaaalmeaBured  wereA4Sl'7.at  69°  F. 

"Ct  Dare  moaanred  by  hia  old  atandard,  so 
1^  <M  b  the  800  (aee  above.  No.  10),  we 
y4il-i6iti9°F.,  whioh  agrees  aocloeoly  with 
■mmcot,  that  the  diSerenoe  may  arise  from 
mnincmfuig  by  ear,  or  alse  Koenig  may  have  ' 
■dUmicllwiUi  gitiag  the  neareat  number  of 

•  ""^ nlratioiiB,  and  thue  oalled  8V 90226 
nuia  would  aoooDut  for  the  diflerenoe. 

'"^  tliia  pangnpli,  App.  10,  add,  ai  in  my 

Ac  Kiliillon  alao  aaya  that  the  Ho-oalled  fork 
WpwanideB  [nee  p.  330,  ool.  1,  A465-5),  pro- 
f^,  never  eziated.  The  pitch  of  A  waa 
JuygiTenby  1i.  Bender  on  a  amall  olarinet.  on 
••  P|»J«d.  uA  BQoh  a  pilch  is,  of  oourae,  very 
*■  J™s.  C.  Hahitlon,  howBrer,  poaaessed  a 
■"fran  it,  which  waa  at  loweat  A  456. 
*^yi  TyntJaek  Urftm.     Pago  403,  App.  U, 

tlW"For  •  similar  piteh"  to  the  end  of  the 
■n  all  the  additiona  and  corrections  that  I 
'JW  Iwmd  it  nBcoaaaiy  to  make.  In  concloaioi], 
>BpMi  m^  thanka  to  the  Society  of  Arts  for 
(*«  a   ailvec  Wredal  for   my   "Hiatory   of 


■\i-ir  in  1871,*'  for  his  reasarohsi on  thelichena,  and 
Ir  proximate  oanstituent«  and  darivativea,  inoluding 
llLiite,    and   for    his    researohes    on    the    aodon 

I  )iiiriMal    in   purifying   the   air."      In     1854    be 

ji    (1    paper   More    the    Society    of   Arta,    "  On 

Deodorising    and    Diainfaiiting    PnipeitiM    of 

nr'.'iAl,  with  the  Description  of  a  Charooal  Beqpintor 

I'riri^^g  the  Air  by  Filtration,"  and  in  1861  he 
.1 1'liicted  a  member.  Beaidaa  the  charcoal  respirator, 
n-as  the  inventor  of  a  charooal  ventilator  for  aewera, 
i  II  proceaa  for  rendering  fabrics  wnterproof  by  meana 
pariiffln.  Although  hia  bodily  powera  were  mooh 
Fn^bled,  he  ooutinued  his  sdentino  rosearohea  up  to 
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ikiua,  V.K.B. — John  Stenhonae,  LL.D.,  the  i 
bcnist,  died  tm.  the  31K  Deoember,  1880,  in  I 
j-SMond  year  of  hia  age.  He  was  a  native  i 
r,  in  which  atr  belived  for  many  yeara,  Un 
oa  of  tha  fBilan  of  the  Western  Bank  of  | 
rfakb  deprived  him  of  his  (ortnne,  he  came  to 
od  wwm  upainted  Leotnrcr  on  Chemistry  at  | 
lonaw'a  HonitaL    Thia  appointment  he  was  : 

rmin  in  I86T,  en  aooonnt  of  a  aevere  attack 
ii^  vUdi  diaabled  him.    He  succeeded  Dr. 

H neK'n^ent  aaayBT  to  the  Mint  in  laes, 
1  tthoAeB  waa  abo&abed  by  the  Chancellor 
DAiqwr  (Mr.   Low«).    Dr.   Stenhouae  was 

Bpj«l  BMdd  bj  tha  Ooaodl  of  the  Royal 


Tha  IlMtrie  Ufht  at  tha  UverpMl  Dovk*.— It  waa 
rcsolvHl  at  a  recent  DieetiDg  of  the  Mersey  Dockland  HarbDOr 
llijnnl,  that  the  ekdric  light  gboald  be  adopted  at  a  portion 
iif  iliL-  new  dock  system  at  the  north  and  of  the  aty,  the 
{h'litnutedcoslbeintc  £2,000.  Thii  ia  (o  be  an  eiMi&ent, 
unci  upon  the  result  will  depend  the  extension  of  the  light 
DviT  the  docks  generally. 

SooiAty  of  Telegraph  InelaMn.— The  library  of  the 

Si.i  :i  I)  (which  incladee  the  Ronalds  Library)  is  now  open 
iliiilv,  between  (be  hours  of  11  it.m.  and  B  p.m.,  except  on 
1  liiir  .,]ays  and  Satuidoys,  whan  it  clows  at  2  p.m.  The 
privili/eDt  using  the  librar;  is  oxlsndcd  to  members  of  all 


of  New  Zeoluid  bos  asked  for  1,500  square  teeC 
nf  qpwB,  and  Bilidea  that  have  bean  shown  at  ths  Sydney 
Hfid  Malbounke  Exhibitions  will  t>e  sent  from  New  South 
^^■|llcs  sad  Victoria.  The  spplicotioas  to  exhibit  machinery 
i  n  iji'.t  Ion  ore  stated  to  be  ao  numerous  that  it  is  expected  that 
i\  1j>i>:i  portion  of  the  main  floor  of  the  building  will  be 
M.'!~i^ncd  for  this  purpose. 

Interutional  Xzhiblttsnof  Hygltii*.— At  a  meeting 
o[  tbu  Committee  of  the  Parkea  Museum  of  HygicDe,  it  was 
resolved  "That  her  MajeeCy's  CommissioncTS  of  1SS1, 
bavin);  expressed  to  the  cemmittse  of  the  Parkea  Muanmi 
iif  IlTgiene  their  willingness  to  provide  space  at  Sonth 
KenriDgtOD  for  on  Itiliibilian  of  Sanitary  Applisiansa  and 
\\m  Indiutriec  Connected  with  Medicine  on  the  occasion  of 
iho  Inilustrial  Medical  Coo^^ress  in  1881,  it  is  desinble  that 
t  lio  roiomittee  shuold  orgamse  snob  an  Eihlbilioii,  provided 
rhiit  Ik  suffldentguarantee  fundbeoblained."  Those dcsirons 
I  if  iLtAiMting  the  committee  ore  rcqueated  to  send  their  namen 
|.i  the  treasurer  of  the  Museum,  Professor  Berkeley  Hill. 

Hooow  ludoBtrial  Art  Fxhlbition.— The  fifteenth 

I'lihibition  of  moDufactorea  and  artistic  productions  of  the 
Uu!-xi[inEmpira  will  be  held  at  Moscow  from  tha  IStbMay 
t..  a,.-  16th  ^utember,  I8S1.  Tba  articlea  exhibited  will  be 
iIlviI"!  into  S3  claasee,  airanxed  under  II  groups.  Oioup 
I.  -  rroriti  0/ .^rf  will  consist  of  uil  painlmgi,  scnlDtme, 
.\r:  liiicture,  cngrsvinin,  art  metal  work,  and  water  cokmre. 
tijic  MditaUiimal  Stiiject;  including  musical 
--— -' —    '■'' '-    -hotography,    ftc. 


~'tiiFnenIii,  typofcrajjij',  lithography,  photogra^y,  ftc. 
T<  III'  3. — AgriatUural  Pioducliont.  Group  4. — Minmg 
i.^lraiotuaK-iSalt  Indtulry.  Qroup  l.—ilamifmtttim 
.•II  Fibroiu  SuManct).  Group  S.- MaHufaaurufrDm 
'i  If!.  Onuv  T.—Prodattioru  Manu/Miurtd  at  Workt, 
.  ~ij_-ir,  starch,  tobacco,  omdJes,  soap,  oils,  leather,  india- 
il.l~  F,  paper,  glsss,  chemicals,  &c.  Oroup  8. — Indmlriat 
'iiiiii'aetvrtt,  bookbinding,  upholstery,  clothing,  &c. 
r.iiii  g.—Machitta,  Apparaliu,  MatTiatt  oj  CmilnutHM, 
,.-  H'orimoHthip.  Oroup  10.— For4>ni/(>r<  ofuf  0«rrftn- 
ff.    Group  11. —i>MKsfts.^MiMa{t. 
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MSSTDIOS  07  THE  80CIET7. 

OBDn^ABT  MEBTIKGS. 

Wednesday  evenings,  at  eight  o'clock: — 

jAin7i£T  12. — "A  Sanitary  Protection  Association 
for  London."  By  W.  Tlbbmisq  Jenkin,  F.R.S.  On 
this  evening  Professor  Huzlet,  LL.D.,  F.B.S.,  will 
preside. 

JjuniAST  19. — '*  Causes  of  Saccess  and  Failure  in 
Hodem  Gold  Hininff."    By  A.  G.  Locx. 

Januabt  26. — "  Mve  Years'  E^rienoe  of  the  Work- 
ing of  the  Trade  Marks*  Kegistration  Act."  By 
XSnicuirD  Johnbok. 

TsBBXJAJBY   2.— "Trade  Prospects."      By  Stephen 

BoUBNEr 

Febbuabt  9. — "  The  Present  Condition  of  the  Art  of 
Wood-carving   in   England."      By   J.    Hunoeefobd 

POLLEV. 

Febbtjabt  16. — "The  Participation  of  Labour  in  the 
Ptofits  of  Enterprise."  By  Sedlet  Taylob,  M.A., 
late  FeUow  of  Tnnity  CoUege,  Cambridge. 

Febbuaby  23. — "Beoent  Advances  in  Electric  Light- 
ing."   By  W.  H.  Pbsbob,  Pres.  Soc.  Tel.  Ene. 

jCabob  2. — "Flashing  Signals  for  Lighmouses." 
By  Sir  William  Tboxbok,  LL.D.,  F.B.S. 

Mabor  9. — "Improvements  in  the  Treatment  of 
Esparto  for  the  Manufacture  of  Paper."  By  Willxak 
Abnot,  F.C.S. 

Mabgh  16.— "The  Manufacture  of  Aerated  Waters." 
By  T.  P.  Bbugb  Wabbbn. 


Febbuaby  11.— "The  Gold  Fields  of  India.' 
Hydb  Clabke. 

Mabch  4.— "The  Besults  of  British  Bole  in  I 
By  J.  M.  Maclean. 

Mabch  26. — "  The  Tenure  and  Cultivation  of 
in  India."    By  Sir  Geobgb  Campbell,  K.C.S.I. 

May  13.— "Burmah."  By  General  Sir  A 
Phaybe,  G.C.M.G.,  K.C.S.I.,  C.B. 

Cantor  Lectubes. 

Monday  evenings,  at  eight  o'clock : — 

The  Second  Course  will  be  on  "  Watchma 
by  Edward  Bioo,  M.A.    Three  Lectures. 

February  7,  14,  21. 

The  Third  Course  will  be  on  "  The  8c 
Principles  involTed  in  Electric  Lighting,"  b 
W.  G.  Adams,  F.B.S.    Four  Lectures. 

March  7,  14,21,  28. 

The  Fourth  Course  will  be  on  "  The  Art  oi 
making,"  by  Alan  S.  Cole.    Three  Lectori 

April  26  ;  May  2,  9. 

The  Fifth  Course  will  be  on  "  Colour  Bh 
and  its  Influence  upon  Various  Lidnstrie 
R.  Brxjdenell  Carter,  F.B.C.S.    Three  Lc 

May  16,  23,  30. 


Dates  not  yet  fixed: — 

"Buying  and  Selling;  its  Nature  and  its  Tools." 
By  Pft)f .  BoKAicY  Pbicb.  On  this  evening  Lord  Alfbed 
S.  Cbubghill  will  preside. 

"The  Discrimination  and  Artistic  Use  of  Precious 
Stones."    By  Prof.  A.  H.  Chttbch,  F.C.S. 

"The  Compound  Air  Engine."  By  Cd.  F.  Bbau- 
XONT,  R.E. 

"  The  Increasing  Danger  to  Life  and  Property  from 
Explosions."    By  CoBivELEns  Walfobd. 

FOREION  AND  COLONIAL  SECTION. 

Tnesday  eyenings,  at  eight  o'clock: — 

Febbuaby  1. — "The  Industrial  Products  of  South 
Africa. ' '  By  the  Bight  Honourable  Sir  Henby  Babtle 
Fbsbs,  Bart.,  G.C.B.,  G.C.8.I.,  D.C.L.,  LL.D., 
FAG.S.,  &c. 

Febbuaby  22.—"  The  Languages  of  South  Africa." 
By  BOBEBT  N.  CusT. 

Mabch  16.— "The  Loo  Choo  Islands."  By  Consul 
John  A.  GuBsnre. 

Apbil  6. — "  Trade  Relations  between  Great  Britain 
and  her  Dependencies."    By  Wuliak  Westqabth. 

Applied  Chemistry  and  Physics  Section. 
Thursday  erenings,  at  eight  o'clock: — 

Januaby  27. — "A  New  Mechanical  Furnace,  and 
a  Continuous  System  of  Manufacturing  Sulphate  of 
Soda."  By  Jaxes  Macteab.  J.  C.  Stevenson,  M.P., 
will  preside. 

FraauABY  24. — "Deep  Sea  luTestigation,  and  the 
Apparatusused  in  it."  By  J.  G.  Buchanan,  F.R.S.E., 
F.(5.S. 

Mabch  24.^"  The  Future  Development  of  Electrical 
Appliances."    By  Prof.  John  Pbbby. 

Indl^  Section. 

Friday  evenings,  at  eight  o'clock: — 

Januaby  21. — "  Forest  Conservanoy  in  India."  By 
JEttr  BiOHABD  Temom,  Bart,  a.C.S.L 


KESmrGB  FOB  THE  EHBimrG  WZSl 

Monday,  J  ax.  10... Institute  of  SuTvejrors,  12,  Great  Otot 
S.W.,  8  p.m.    Besnmed  Diacoadon  on  Hr.  ^ 


paper, 


*< 


the  Land  Qoestion  in  1880." 


Medicaid  11,  Chando»-«treet,  W.,  8^  p.m. 
London  InyeAitution,  Fmsbtiry-ciTcuB,  E.C.,  5  p.in 

Harrison,  **The  IVendi  Bevolation  and  the 

Histories  of  it.*' 

Ttesdat,  Jan.  U... Medical  and  Ghixtagical,  63»  Benu 

Ozford-street,  W.,  8^  p.m. 
CiTfl  Engineers,  26,  Great  Oeorge-atreeft,  Wei 

S.W.,  8  p.m.    Inaugural  Addreu  by  the  Fkea 

Abemetnv,  and  Monthly  Ballot  for  Members, 
niotographic,  6a,  Fall-man  East,  S.W.,  8  pjn 

Vfles,  "  The  Optical  Lantern." 
Anthn^logteal  Institnte*  4,  St.  Hiartin'a-plai 

8  pm. 
Boyal  Horticultural,  South  Kensington,  S.  W.,  1 

Wkdneboat,  Jak.  12... society  OF  AllTSf  Jok 
Adelphi,  W.C.,  8  p.m.  Prof  Fleeming  Jeo 
Banitaiy  Protection  Association  for  London." 

Graphic,  University  College,  W.G.,  8  p.ni. 

Microscopical,  King's  College,  W.C,  8  p.m.  1. 
Martin  Duncan,  "Three  Microcqpongiadse 
to  the  HexactJnellids  from  the  DeepSea." 
Shadbolt,"  The  Aperture  Question."  3.  Frad 
"  The  True  Conditions  of  Btereosoopic  and  Psi 
Effect  in  Microsoopical  Yision."  4.  Mr,  A.  D 
**  A  Species  of  Acarus  bdieved  to  be  Unreoord 

Boyal  Literary  Fund,  10^  John-«tieety  Adelpj 
3  p.m. 

Obstetrical,  63,  BemeiB  atioet»  Ozf ord-fltreet,  1 

TauBSDAT,  Jan.  13... Boyal,  Burlington-house.  W.,  4^  p. 

Antiquaries,  Buriington-honse,  W.,  8^pjn. 

London  Institution,  Finsbury-drcus,  £.C.{7  p 
Henry  Blockbum,  **  The  Art  of  Popular  ilhu 

Inventors'  Institute,  4,  St  Martin's  pUuse,  W. 

Boyal  Society  Club,  WiUis's^wnns,  St.  Jame 
6  p.m. 

Mathematical,  22,  Albemario  stiwi,  W.,  8  pji 
A.  J.  Ellis,  **  An  Apparently  PuadoodealB 
the  Circle,  Ftorabola,  and  Hyperbola."  2.  1 
Terry,  "A  Proof  of  the Diiferantial TBanatiqi 
satiraed  by  the  Hypeigeomeiric  ^stcnu" 
R.  WestK^  Boberts,  "The  FeriodicitT  o 
Elliptic  In^crals  of  the  Fin«HdaM.**  1  J 
Boberts,  '*  The  Tsngenta  dimwn  fiam  a  1 
Nodal  Cubic." 

Friday,  Jan.  14..  JUtronomical,  Burilmhm  hcmw,  W., 
Fhilologicalj  Univeraily  OoUmk  W.C  8  mi. 
Quekect  Microaoopioalauby  umhrtnityOilkgi 

68,Bemcn-itieit,W.»«|pA.  lam] 
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Uemaftiriki  Sodetif  ikomUht  addmMd  to tht Sjentarg 


PXOCEEDIVOS   OF   THE   SOCIETY. 


XTTSIGAL  SXAXIHATIOKB. 

The  Society  of  Arts*  practical  examination  in 
Toeal  and  instmmental  music  was  held»  as  an- 
noimced,  on  Monday  and  Tuesday,  January  10th 
mod  llih,  by  John  Hullah,  LL.D.,  assisted  by  W. 
Baireti,  Mus.  Bac.  Seventy-two  candidates  were 
cmnined.  Dr.  Hullah  has  promised  a  report, 
which  will  appear  shortly. 

The  next  practical  examination  will  be  held 
during  the  week  commencing  11th  July,  1881. 
Information  as  to  these  examinations  can  be 
obtained  from  the  Secretary. 


SIXTH   OSOnrABT   XSETIHQ. 
Wednesday,    January    12th,     1881 ;     Professor 
Thomas  H.  Huxley,  LL.D.,  F.R.S.,  in  the  chair. 

The  following   candidates   were   proposed  for 
fiedaon  as  members  of  the  Society : — 

AaemMj,  Antomos,  87,  Seymour-street,  Hyde-pk.,  W. 
BtO,  John   Ball,    F.R.a.S.,    Carisbrooke-lodge,    St. 

Jcka^s-road  Eaift,  Putney, 
f  mwii  1,  Edward,  Stroatham-hiU. 
CbOf  Ifiteo,  88,  Richmond-road,  Bayswater,  W. 
Cbovther,  ]EUchard  William,  18,  Cookspur-street,  S.W. 
Jh  VaBerB,  Peter,  M.D.,  EUoia-villa,   Silverhill,   bt. 

LeoDardR-on-Sea. 
AOy  JohnBarxaclough,  The  Warren,  Torrington,  Devon. 
Eolkard,  Henry  Tenovson,  Wigan. 
<2oidiBgy    IM^Uiam    Kennedy,    8,    Gloucester-square, 

Hyde-park,  W. 
Hemngy  John  Barnwell,  The  Grove,  Eaher,  Sarrey. 
Hin,  Bobert  3£artin,  117,  Leadenhall-street,  E.G. 
Elnn,  Adolphe  Louis,  Burton-iu-Lonsdale,  Yorkshire. 
Eohonson,  Robert  Alleyne,  South-lodg^,  Cockermouth, 

Cpgibcriaiid. 
Sawyer,  WiDiam  Phillips,  Drapers' -hall,  Throgmorton- 

Snee,  Arthur  R.,  Penihyn-lodge,  Woodherry-down,  K. 
StandfieldY  John,  6.  Westminster-chambers,  S.W.,  and 

44,  LOliediall-ioad,  Claphan^  S.W. 
Snteea,    Cdouel   Charles   F.,  Chaloott-house,    Long 

Dittoiif  Surrey. 
tlifaoByJohn.M.D.,  12,  St.  German*  8-plaoe,Blackheath. 
TWobald,  John  Peter,  The  Chestnut-grove,  Kingston- 


Jolniy  Iffajor  of  Peterborough. 
DUiia  Aagnstas,  17,  Pftriiament-street,  S.W. 
Wateldw.  Hflchert  Jamesson,  1,  The  Avenue,  Brondes- 

in|p|^M^Bi|V.  WilUaBi,  Spring^vale,  Tonge,  Middleton, 


Wilson,  Rev.  Charles  Thomas,  Chapmore-end,  Ware. 
Wood,  James,  26,  Cross-street,  Ryde,  Isle  of  Wight. 
Wright,  £.  G.,  330,  Commerdal-road,  Landporfc. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Aird,  David  Alfred,  2,  Sussex-gardens,  Hyde-park,  W. 
Angus,  Joseph,  The  Hermitage,  Langley-lane,  South 

Lambeth,  S.W. 
Clements,  Hagh,  5,  Park-terrace,  Peckham,  S.E. 
Foster,  Thos.  Nelson,  Allt  Dinaa,  Bayshill,  ChelteDharo* 
Morton,  Joseph,  39,  Cheapside,  E.G. 
Obach,  Dr.  £.,  17,  Chariton-villas,  Church-lane,  Old 

Charlton,  S.E. 
Riddif ord,  George  Francis,  Bamwood-lodge,  Glouoe jte 
Ridpath,  J.  Lionel,  12,  West  Kensington -gardens,  W. 
Snelgrove,   Horatio   Richard,   The   Grove,   Clapham- 

common,  S.W. 
Sykes,  Fred.  W.,  Gosport  Mills,  Huddersfield. 
lYaill,    James   Christie  (of  Rattar,  N.B ),  Castlehill, 

Thurso,  Caithness. 
Vogel,   Sir  Julius,   K.C.M.G.,    135,    Cromwell-road, 

South  KensinKton,  S.W. 
Ward,  Frederick  Peterson,  46,  Hanulton-terraoe,  St. 

John's- wood,  N.W. 
Wright,  John  Brooks,  96,  Buchanan-street,  Glasgow. 
Young,  Charles  E.,  71,  Clapham-road,  S.AV. 
Yoimg,  Sir  Charles  Lawrence,  Bart.,  5,  Ashbum-place, 

Cromwell -road,  S.W. 
Young,  George,  7,  The  Terrace,  Rydc,  Lilc  of  Wight, 

and  43,  Dover-street,  Piccadilly,  W. 

The  paper  read  was  on — 

A  SANITARY  PROTECTION  ASSOCIATION 

FOR  LONDON. 

By  Prof.  Fleeming  Jenkin,  F.E.S. 

Many  present  may,  in  the  first  place,  be  inclined 
to  ask  the  question.  What  is  a  Sanitary  Protection 
Association  ?  A  short  account  of  how  the  first 
association  of  this  kind  came  into  existence  may, 
perhaps,  convey  a  clearer  idea  of  the  objects  aimed 
at  than  any  mere  enumeration  of  those  objects, 
such  as  might  be  given  in  a  prospectus.  In  the 
winter  of  1877-78,  the  writer  was  asked  to  deliver 
two  lectures  on  Sanitation  before  the  Philosophical 
Institution  in  Ec^burgh,  and  he  gladly  accepted 
the  duty,  believing  that  there  would  be^  no 
great  difficulty  in  giving  simple  explanations 
on  the  subject,  and  in  laying  down  rules  so 
simple  that  each  householder  might  easily  apply 
those  rules  to  his  own  case,  and  so  render 
himself  secure  against  the  chief  dangers  arising 
from  bad  drainage,  bad  water  supply,  and  bad  ven- 
tilation .  There  is,  practically,  no  serious  difference 
among  experts  as  to  the  principles  to  be  observed, 
or,  perhaps,  it  might  be  more  correctly  said  that 
there  exists  a  practical  agreement  as  to  the  main 
principles  and  chief  points  of  practice,  and  that  the 
differences  as  to  practice  relate  only  to  minor  de- 
tails. Undoubteoly,  a  warm  discussion  often  arises, 
even  now,  as  to  the  relative  merits  of  various  forms 
of  sanitary  apparatus,  but  this  discussion  is  often 
hottest  when  the  several  forms  are  all  good ;  and 
an  impartial  hearer  might  observe  that  all  speeches 
appealed  to  common,  well-proved  Jprincioles,  by 
which  the  several  appliances  were  ludgeoL  The 
writer  holds  the  opinion  that,  while  niceties  of 
construction  cannot  be  too  warmly  debated  among 
manufacturers  and  engineers,  they^  are,  neverthe- 
less, of  small  importance  in  comparison  with  a  few 
Yery  simple  conditioiiB,  tbe  oVMOC^^iofift  ^  'v'^a^ 
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will  practically  ensure  that  a  house  is  in  good 
sanitary  order.  Yfiry  briefly,  these  main  conditions 
may  be  stated  as  foUows : — 

1.  The  liquid  refuse  from  the  house  must  have  a 
free  passage  to  the  town  sewer. 

2.  The  air  from  the  town  sewer  must  not  have  a 
free  passage  into  the  house  drains. 

3.  No  air  or  gas  from  the  drainage  channels  of 
the  house  must  enter  the  house. 

4.  No  water  or  liquids  must  leak  from  those 
cjiannels  into  the  ground  under  the  house. 

5.  The  drinking  ■  water  must  bo  supplied  and 
stored  in  such  a: manner  as  to  run  no  risk  of 
contamination. 

6.  The  air  of  the  dwelling  rooms  must  bo  sup- 
plied from  without  uncontaminated. 

These  points  could  easily  be  made  clear  to 
an  audience,  but  then  camo  the  difficulty 
of  explaining  how  the  various  pipes  and 
traps  throughout  the  house  ought  to  be  ar- 
ranged, with  a  yie.w  to  securing  these  conditions; 
then  it  was  further  necessary  to  explain  the 
modes  of  practically  testing  whether  pipes  were 
open  that  should  bo  open,  passages  closed 
which  should  be  closed ;  whether  the  various 
channels,  with  their  joints,  were  so  made  as 
to  be  and  remain  gas-tight  and  water-tight. 
By  the  time  these  details,  with  the  necessary  dia- 
grams and  experiments  had  been  arranged  for  the 
lecture,  the  matter  no  longer  appeared  thoroughly 
simple ;  indeed,  the  diagram  showing  the  pipes 
of  a  very  small  house,  although  made  purposely 
simple  for  the  jmrpose  of  explanation,  presented 
an  appearance  so  complex  that,  after  the  lecture 
had  been  given,  one  of  the  audience  was  heard  to 
remark  jocularly,  .that  he  had  not  room  in  his 
whole  house  for  such  a  number  of  pipes  as  that. 
The  anecdote  tells. Against  the  lecturer,  for  it 
shows  that  he  had  -utterly  failed  to  explain  his 
meaning  to  his  hearers;  but  it  also  serves  to 
illustrate  an  undoubted  fact,  that  most  house- 
holders are  quite  unaware  of  the  great  number 
and  complexity  of  the  channels  which  penetrate 
their  houses,  and  yet  each  one  of  t^ose  channels 
may  become  a  source  of  danger. 

By  the  time  that  the  preparations  for  the 
lecture  were  oomplete,  the  writer  had  arrived 
at  the  discouraging  conclusion  that  its  delivery 
would  be  pi^ticaUy  useless— that  it  would  add 
little  or  nothing  to. the  knowledge  of  experts,  and 
that  the  ordinary,  householder  coidd  not  be 
expected  so  completely  to  master  the  subject  as 
might  warrant  him  in  trusting  to  his  own  judg- 
ment when  applying  the  principles.  What  con- 
elusion,  then,  was  to  be  drawn  ?  Apparently,  only 
the  very  lame^  onei  that  each  occupier  ought  to 
call  in  professional  advice,  to  see,  in  the  first  in- 
stance, that  proper,  arrangements  had  been  made, 
and  from  time  ta  time  to  inspect  whether  they  con- 
tinaed  in  working  order.  But  what  advice  coidd 
fhe  public  obtain  ?  The  plumber  and  builder  were 
interested  parties,  and  in  many  cases  were  insuffi- 
ciently educated  to  give  sound  advice.  The 
engineer,  if  consulted,  must  be  a  man  of  standing, 
^d  would  charge  a  fee  such  as  would  be  pro- 
hibitory in  the  oase  of  houses  belonging  to  persons 
of  moderate  means.  The  public  authorities  were 
in  Edinburgh,  the  Medical  Officer  of  Health  and 
Bui^h  Engineer.  Those  might  be  consulted  in  any 
aggff  whereaooMooe  was  detected,  or  eren  sus- 


pected ;  but  it  formed  no  part  of  their  duty  to  give 
detailed  professional  reports  as  to  the  arrangement 
and  condition  of  private  houses,  in  which  there  was 
no  special  reason  to  suppose  that  serious  defects 
existed.      These  officials  would  have    had  good 
reason  to  complain  if  the  writer  had  induced  500 
or  1,000  householders  at  once  to  apply  fur  plans 
and  diagrams  of  their  drainage  and  water  supplj, 
accompanied  by  detailed  reports  and  spocificationi 
of  changes  necessary  or  desirable,  and  to  be  fol- 
lowed by  a  subsequent  periodical  and  practical  in* 
spection  of  these  works.  It  was,  moreover,  obvious 
that  the  householders  would  not  be  induced  to 
make  this  application.    The  lecturer,  then,  was  in 
the  position  of  having  to  tell  his  hearers  that  the 
water-carriage  system,  as  it  is  called,  had  intro- 
duced into  their  houses  a  very  serious  danger; 
that  the  complexity  of  pipes  and  traps  was  such 
that  this  danger  could  not  be  guarded  against 
without  professional  advice  and  continual  inspec- 
tion, and  yet  that  no  practical  means  existod,  by 
which  men  of  moderate  means  could  obtain  txnst- 
worthy  professional  advice.     This  conclusion  was 
so  unsatisfactory,   that  he  was    led  to  consider 
whether  no  plan  could  be  devised  for  giving  Boaad 
professional  advice  and  inspection  in  return  for 
small  fees.   The  idea  then  occurred  to  him  that  the 
principle  first  applied  by  the   late  Sir  William 
Fairbaim  to  the  inspection  of  steam  boilers,  was 
also  applicable  to  the  inspection  of  houses.    Am 
association  might  be  formed,  which  should  employ 
an  engineer  or   engineers  of    their  own.      Each 
engineer  so  employed,  could  inspect  and  repoii 
on  a  large  number  of  houses  annually,  and  if 
employed    exclusively  on    this   work,    be  would 
rapidly  acquire  great  skill  and  experience.    The* 
writer  knew  that  large  numbers  of  well  educated 
young  men,   who  passed  through    his  jdass   in 
the  University  and  through  their  practical  apprra* 
ticeship,  would  be  glad  to  give  their  time  for  aboat 
£150  per  annum.     If  these  men  were  to  inspect 
houses  and  report  upon  them  under  the  eye  of  a 
consulting  engineer  of  standing,  the  honseholdcr 
would  have  a  guarantee  that  the  principles  on 
which  the  reports  were  drawn  up,  and  the  inspec- 
tions made,  were  such  as  commanded  the  assent  of 
the  heads  of  the  profession,  and,  nevcrthelefis,  the  fee 
of  the  consulting  cng^eer  who  gave  this  gaarantse' 
need  not  be  more,  for,  say,  100  houses,  than  he 
would  have  to  charge  for  a  single  house  if  he 
were  called  in  for  tbat  ono  special  oase. 

An  estimate  showed  that,  including  the  payment 
of  a  secretary,  rent  for  offices,  and  sundry  minor 
expenses,  the  proposed  benefits  could  be  given  Uk 
Edinburgh  for  a  subscription  of  £1  Is.  p«*r  annum^ 
an  estimate  which  has  since  been  justified  by  an 
experience  of  three  years. 

The  idea  was  explained  privately  to  a  few  frirndsr 
and  met  with  so  much  favour  that  draft  rules  were 
passed,  and  the  following  circular  issued : — 

SaNTTABT  PBOTECnON  ASSOOIATIOH. 

Edinbmgfa,  list  Janauy,  ISiS. 
Sis, — I  have  the  honour  to  enclooe  for  your  oonsidBm-^ 
tion  tho  draft  of  a  prospectus  of  this  assooiaticHi,  whkii 
is  in  course  of  being  formed.    Your  ^eoisl  attentioa  is- 
requested  to  tho  following  points : — 

1.  The  association  is  a  society  for  the  benefit  of  it» 
members  and  the  community,  and  cannot^  nndsr  ib- 
artioies,  be  used  for  any  puiposes  cf  pnoAt^ 

2.  The  privilegfes  of  members  in^nde  the  ensosl  is- 
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^iJection  of  their  premues,  as  well  as  a  preliiniziary  re- 
port on  their  condition,  accompanied  by  an  eiftlmato  of 
the  co^it  of  Buy  alterations  recommended. 

3.  Eren  when  drains  and  other  sanitaiy  appliances 
hare  been  pat  in  thorough  order,  it  is  impossible  to 
<Kcaie  that  they  shall  remain  in  that  state  without  the 
skilled  inspection,  from  time  to  time,  which  it  is  one 
main  object  of  the  association  to  provide. 

4.  No  obligation  will  rest  on  members  to  carry  out 
the  Teoonunendations  made  by  officers  of  the  association, 
whom  Qt^  duty  will  bo  to  give  skilled  advice  when  tliis 
u  d«ttred  by  the  members. 

^i.  He  officers  of  the  ossociatioin  will  have  no  interest 
in  Rt^immending  any  outlay. 

6.  TTk  association  may  (under  Rule  5)  be  of 
ZTPftt  wrrioe  to  the  poorer  members  of  the  com- 
nniitT. 

The  following  gentlemen  have  approved  of  the  rules 
•jf  ibe  afaflociation,  and  consented  to  act  as  a  provisional 
(oinmitce«  of  management  until  500  names  shall  have 
bttn  enrolled.  Upon  this  the  first  general  meeting  will 
U:  held^  and  a  permanent  council  appointed : — 

Frntn  *omU  Commtttee. — ^Tho  Bight  Hon.  the  Earl  of 
Rosebery  ;  the  Right  Hon.  Lord  Moncreiff,  of  Tullie- 
bole,  Lord  Justice -Clerk;  the  Right  Hon.  tlie  Lord  Ad- 
vocate, M.P.  ;  Sir  Robert  Christison,  Bart.,  D.C.L.  ; 
the  Hon.  Lord  Shand  ;  the  Hon.  Lord  Cruighill ;  the 
Hon.  lAJfrd  Rutherfurd  Clark,  LL.I). ;  James  Cowan, 
X.P. :  the  President  Royal  College  of  Physicians ;  the 
Fkendent  Royal  College  of  Surgeons ;  the  Right  Rev. 
Ki«hop  Cotterill,  D.D.,  &o. 

Should  you  ^iprove  of  the  object  of  the  association, 
and  wish  to  beooime  a  member,  you  are  requested  to  sign 
the  enclosed  form,  and  send  it  to  the  temporary  office, 
3o,  North  Frederick-street,  addressed  to  the  Interim 
Secretary,  Captain  Charles  Douglas  [of  No.  2,  Rutlond- 
«quarp].  I  have  the  honour  to  Le, 

Your  most  obedient  servant, 

Fleexino  Jezhein. 

Tbc  rales  of  the  association  wore  revised  by 
the  proTiJional  conmiittee,  consisting  of  l(;adiog 
otiieiifl  in  Bdinbiirgh,  and  the  writer  was  able,  at 
his  lecture  before  iho  Philosophical  Institution, 
jvst  three  years  ago,  to  announce  that  the  asso- 
ciatioD  for  Edinburgh  was  constituted.  Since  that 
time,  and  under  those  rules,  the  association  has 

vorkedwith  perfect  smoothness  and  success.  It 
hMB  given  satisfaction  to  its  members ;  it  has  paid 
its  way ;  it  has  spread  widely  through  Scotland, 
sad  its  action  has  in  no  instance  given  rise  to  any 
eballenge  or  ill-feeling.  Under  these  circumstances, 
&e  Council  of  the  Society  of  Arts  accepted  the 
present  paper,  by  which  the  announcement  is 
made  that  a  similar  association  is  now  foimded  in 
London. 

Hie  rules  of  the  London  Association  are  ap- 
pended. They  differ  little  from  those  of  the 
kdinbux^b  Association,  and  such  differences  as 
oist  have  been  adjusted  by  the  London  Council. 
The  folio wiue  abstract  will  probably  be  sufficient 
to  explain  what  the  association  undertakes  to  do. 
The  objects  are  defined  as  follows : — 

1.  To  provide  members,  at  moderate  cost,,  with 
Rich  advice  and  supervision  as  shall  ensure  the 
piroper  f-anitaiy  condition  of  their  own  dwellings. 

2.  To  enable  members  to  procure  practical  advice, 
QD  moderate  terms,  as  to  the  bost  means  of  remedy- 
ing defects  in  houses  of  the  poorer  dass  in  which 
fhey  are  interested. 

Ae  entranoe  fee,  which  entitles  to  all  privileges 
of  membership  for  twelve  months,  is  £2  2s.  for 
boiiMS  ntnatoa  wifhin  five  miles  of  Charing-oross 
mi  nited  below  £400  per  annum.   The  subsequent 


annual  subscription  for  the  same  houses  will  be 
£1  Is.  Special  rates  for  larger  houses  can  be  ascer- 
tained from  the  Secretary. 

The  following  are  the  privileges  of  the  mem- 
bers:— 

1.  A  report  by  the  engineer  of  the  association  on 
the  sanitary  condition  of  one  dwelling,  with  a 
sketch  diagram  of  pipes,  and  specific  recommenda- 
tions, if  necessary,  as  to  the  improvement  of 
drainage,  water  supply,  and  ventilation. 

2.  The  inspection  of  any  alterations  in  the 
sanitary  fittings  which  may  be  carried  out  by  the 
advice,  or  with  the  approval,  of  the  officers  of  the 
association. 

3.  An  annual  inspection  of  premises  by  the 
engineer,  with  u  report  us  to  their  sanitary  con- 
dition. 

4.  Occasional  supplementary  inspection  and 
advice  concerning  the  dweUing  or  property  in  re- 
spect of  which  he  is  a  subscriber,  whenever  this 
advice  may  be  desired.  The  fee  for  such  occasional 
advice  will  bo  fixed  from  time  to  time  by  the 
Coimcil . 

o.  Reports  by  the  officers  of  the  association  as  to 
the  sanitary  condition  of  any  dwellings  or  pro- 
perties designated  by  any  member,  or  on  any  plans 
for  proposed  buildinnfs,  on  payment  of  a  fee  to  be 
fixed  by  the  Council  from  time  to  time,  with 
special  relation  to  the  rent,  or  estimated  rent,  of 
the  premises. 

6.  A  vote  in  the  election  of  the  council,  who 
manage  the  affairs  of  the  association. 

Any  member  is  free  to  leave  the  association  at 
any  time ;  non-payment  of  the  annual  subscription 
will  suffice  to  cause  the  removal  of  his  name  from 
the  roll.  The  association  has  no  share  capital  and 
no  profits.  The  Board  of  Trade  have  signified  their 
wilUngncss  to  license  the  Edinburgh  Association 
as  one  of  public  utility  under  the  Act  of  1867, 
Victoria  30 — 31,  c.  131,  and  the  Board  will,  no 
doubt,  be  prepared  to  grant  an  equal  privilege  to 
the  London  Association. 

The  Council  of  the  association  will,  by  its 
articles,  be  unpaid ;  the  officers  have  no  interest 
in  any  outiay  or  patent. 

The  first  council  will  be  constituted  as  follows : 
—President— Prof.  T.  H.  Huxley,  LL.D.,  F.B.8., 
&c.  Ordinary  Councillors— J.  S.  Bristowe,  M.D., 
President  of  the  Society  of  Medical  Officers  of 
Health;  Sir  Wm.  Gull.  Bart.,  M.D..  D.C.L. ;  Bev. 
Horry  Jones,  rector  of  St.  Geor^'s-in-the-East ; 
Hugh  Leonard,  late  Engineer-m-Chief,  Bengal 
Presidency ;  F.  Clifford  de  Lousada,  retired  oom- 
mander  R.N. ;  Sir  W.  Tyrone  Power,  E.C.B. ;  B.  C. 
Robins.  F.R.I.B.A.  ;  Professor  J.  S.  Bnrdon 
Sanderson,  M.D.,  LL.D.,  F.R.S.  ;  Professor 
Alex.  W.  WiUiamson,  F.R.S.,  &c.  Honorary 
Standing  Counsel— Alfred  Wills,  Q.C.  Honorary 
Treasurer— T.  Holmes,  M.A.  Cantab.,  Surgeon 
and  Lecturer  on  Surgery  to  St.  George's  Hospital. 

The  following  will  be  the  first  paid  officers  of 
this  association,  holding  office  at  the  will  and 
pleasure  of  the  Council: — Consulting  Engineers 
— Flceming  Jonkin,  F.R.S.,  M.I.C.E.,  Professor  of 
Engineering  in  the  University  of  Edinburgh  and 
Consulting  Engineer  to  the  Edinburgh  Sanitaiy 
Potection  Association ;  and  H.  C.  Forde,  M.I.G.EL 
Resident  Engineer — W,  K.  Burton.  Seoretaiy — 
Cosmo  Innes,  M.I.C.E.,  6,  John-street,  Adelphi. 

A  short  account  wiU  now  be   i^ncbi  oil  >S^^ 
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manner  in  wbicli  the  STstem  is  practically  worked. 
▲  hooseboldor  or  tenant  who  thinks  of  joining 
the  association  will  write  to  the   secretary,  Mr. 
Oosmo  Innps,  at  6,  John-street,  Adelphi.     In  his 
letter  he  will  state  the  natnre  of  the  premises  in 
respect  of  which  he  wishes  to  subscribe.      He  will 
mention  the  rateable  value  or  actual  rent,  and  the 
situation  of  the  house.     If  the  situation  bo  within 
five  miles  of  Charing-cross,  and  the  rateable  value 
of  the  house  under  £400,  he  will  know  that  the 
terms  of  the  subscription  are  £2  28.  for  the  first 
year,  and  £1   Is.  for  each  subsequent  year.     He 
may  either  ask  the  secretary  for  further  informa- 
tion, or  he  may  at  once  signify  his  intention  of 
joining  the  association  as  a  member,  and  enclose  a 
cheque  for  £2  2s.     Ho  may,  if  he  pleases,  call  and 
Obtain  verbal  information    from    the    secretary. 
When  a  member  joins  he  incurs  no  liability,  except 
for  the  first  two  guineas.    He  may  or  may  not  pay 
any  subsequent  annual  subscription ;  but  it  is  hoped 
that  most  of  the  members  who  join  will  remain 
members  of  the  association,  since  otherwise  they 
will  not  receive  the  full  benefit  of  the  scheme.    As 
soon  after  the  member  has  joined  as  circumstances 
allow,  the  secretary  will  write  to  the  member,  and 
inquire  when  it  will  be  most  convenient  te  him  to 
have  his  house  inspected.    When  the  inspection  is 
arranged,  the  member  will  be  asked  to  let  his 

E lumber  meet  the  inspecting  engineer,  and  also  to 
avo  the  ground  opened  up  in  such  a  manner  as  to 
expose  the  main  drain  of  the  house  at  some  point 


The  interest  of  its  officers  is  in  the  other 
direction.  The  less  that  is  done  to  a  honse,  the  less 
trouble  they  will  have.  The  less  that  is  done  the 
more  popular  the  association  will  be.  It  is,  how- 
ever, only  fair  to  state,  that,  in  the  great  majority 
of  cases,  subscription  to  the  association  leads  to 
an  outlay  in  the  firnt  year  largely  in  excess  of  ths 
annual  payment.  This  outlay  does  not  pass  through 
the  hands  of  the  association.  If  the  men&t 
decides  to  carry  out  tlie  recommendations  nxade,  or 
any  of  them,  and  gives  the  secretary  notice  of  hii 
intention,  arrangements  will  bo  made  to  inspect 
the  work  when  completed,  or  nearly  completed. 
This  inspection  of  the  plumbing  and  other  workii 
one  of  the  most  valuable  privileges  which  the 
member  obtains  by  joining  the  association.  When 
the  alterations  have  been  satisfactorily  completed, 
the  member  can,  on  application,  obtain  a  certificate 
as  to  the  sanitary  condition  of  his  premises.  This 
certificate  will  be  of  great  value  to  hotels,  lodgins- 
houses,  and  schools.  The  recommendations  made 
to  members  invariably  include  such  arrangcmenU 
as  will  preclude  the  necessity  for  ever  again  incur- 
ring expense  in  opening  up  the  drain  for  inspection. 

At  this  point  the  writer  feels  that  probably  all 
present  believe  more  has  been  promised  than  can 
possibly  be  performed  for  the  money.  This  feeling 
will  not  be  least  strong  among  those  best  quaUfied 
to  give  an  opinion.  The  writer  can,  however, 
speak  with  the  authority  of  complete  experience. 
It    has    been  shown    that  these  services  can  be 


between  the  house  and  the  town  sewer.  If  the  ■  rendered  in  a  thorough  and  efficient  manner,  bj 
extra  expense  which  this  entails  is  objected  ;  one  resident  engineer,  for  4o0  houses  or  even  500; 
to,  the  inspection  cannot  bo  thorough,  but  in  one  year.  The  reports,  sketeh  diagrams,  and 
may  still  be  useful.  The  sums  paid  for  open-  letters  in  Edinbiirgh  are  open  to  the  inspection  of 
ing  np  the  ground  do  not  pass  through  the  all  whom  it  may  concern.  During  three  yean 
hands  of  the  association.  Unless  some  grave  j  there  has  not  been  one  case  of  complaint  that  the 
defect  is  discovered  in  the  drain  under  the  house,  I  houses  were  not  thoroughly  examined,  or  that  the 
the  opening  up  of  the  drain,  being  done  out-  '  reports  were  not  sufficiently  detailed.  At  the 
side    the    house,    need    cause    no    inconvenience  ,  annual  meeting,  member  after  member  has  risen  to 

express  his  sense  of  the  thoroughness  of  the  woik, 
and  Scotsmen  arc  not  easily  deluded  or  even  satis* 
fied  on  this  point.  At  the  outset  the  writer  conld 
only  plead  his  own  conviction  that  the  work  oonU 
be  done.  He  is  now  able  to  say  that,  in  1200  caeeSt 
it  has  been  done. 

The  second  inspection  is  a  much  simpler  matter; 
when  the  guinea  for  the  second  year  has  been  paid, 
the  resident  engineer  visits  the  premises,  assnres 
himself,  by  ocular  inspection,  that  there  is  a  free 
outfall  of  sewage ;  parsiffin  or  its  equivalent  is  again 
poured  into  the  drainage  system,  and  a  thorongh 
search  made  for  dry  traps,  broken  joints,  or  worn- 
out   lead.      If  the   pipe   under  the    house   has 
been  laid  afresh,  in  accordance  with  the  aasod^ 
tion*s  specification,  it  can,  if  necessary,  be  tested, 
to  ascertain  whether  it  remains  water-tight.     In- 
quiries are    made    as  to   any  alterations  which 
may  have  been  made  since  the  last  visit.    The 
condition    of    the    cisterns    is    examined.      l!he 
member  then  receives  a  second  report,  in  acooid- 
ancc  with  the  facts  of  the  case.     This  practiosl 
and  experimental  intipection  is  repeated  year  after 
year ;  it  entails  no  cost  beyond  the  eninea,  and  no 
mconvenience.    It  renders  the  member  practically 
secure  that  no  imperfection  in  the  dnunage  system 
can  remain  long  imdetected.    More  frequent  in- 
spections could  be  arranged  for  at  cheap  rates,  in 
special  cases,  such  aa  schools,  where  injuries  an 
more  likely  to  occur.  The  assodatioD,  thexef ore,  doei 


to  the  inmates.  The  engineer  inspects  the  con- 
dition of  the  main  drain,  and,  assisted  by  the 
plumber,  takes  notes  of  every  pipe,  trap,  and 
sanitary  convenience  in  the  house ;  he  makes  in- 

Suiries  as  to  smells  and  ventilation  ;  he  examines 
11  cisterns  and  arrangements  for  water  supply. 
When  this  is  practicable,  he  tests  the  condition  of 
the  pipes  by  pouring  paraffin,  or  some  other  volatile 
strong    smelling   substance,    into    the    drainage 
system  from  the  roof.    If  the  smell  can  anywhere  be 
detected  inside  the  house,  a  flawis  thereby  indicated ; 
this  is  then  laid  bare.     As  soon  after  the  inspec- 
tion as  may  be,  the  member  receives  a  detailed  report, 
describing  the  condition  of  his  house,  accompanied 
by  a  sketeh  diagram  showing  every  pipe  and  trap  ; 
recommendations  for  improvements  are  made  when 
necessary,  as  is  usually  the  case,  and  some  rough 
estimate  can  be  given  of  the  probable  cost  of  those 
improvements  when  this  is  desired.    The  improve- 
ments  recommended  are  those    only  which  are 
'shoi^n^  by  every-day  experience  to  be  necessary. 
The  wishes  of  the  occupier  are  taken  into  account, 
and  the  more  importent  are  distinguished  from  the 
less  importent  alterations.    The  recommendations 
made  are  sufficiently  specific  to  enable  the  member 
to  obtain  an  estimate  from  his  plumber  or  builder 
of  the  cost  of  carrying  them  out.    The  cost  is 
often   considerable,    but   the    member  may  feel 
assured  that  the  association  has  no  interest  what- 
ever in  recommending  any  expenditure. 
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vpeal  only,  or  efven  mainly,  to  those  who  have 
I  to  beUere  that  there  are  grave  defects  in 
louses.  Its  chief  business  logins  when  the 
is  in  good  order.  The  householder  is  then 
K>8ition  analogous  to  that  of  a  manufacturer 
MS  bought  a  good  steam  boiler ;  he  knows 
le  apparatus  is  good,  but  liable  to  decay  and 
;enient ;  he  employs  the  principle  of  co- 
ion  to  obtain  slalled  supervision  to  protect 
rom  the  consequences  of  that  decay  or  de- 
OMBt.  A  less  measure  of  inspection  than  is 
i  will  not  protect  a  house  from  the  dangers 
irable  from  the  system  of  water  carriage  for 
e. 

re  are  other  minor  fimctions  which  the 
ition  will  fulfil. 

in  examine  plans  of  projected  buildings  for 
9ct8  and  builders.  This  provision  is  taken 
tage  of  to  a  considerable  extent  in  £din- 

• 

association  will  also  examine  houses  for 
IS  who  propose  to  take  them  on  lease,  or  for 
irds  irho  propose  to  let  houses. 
member  desires  a  report  on  the  condition  of 
other  premises  than  his  own,  such  as  lodsings 
led  by  the  poor,  a  report  will  be  maae  at 
rate  rates,  as  a  matter  of  special  arrangement. 
ase  reports  are  strictly  private  and  confidential. 
rill  be  seen  clearly  that  the  association  does 
ig  which  might  not  be  undertaken  by  a  single 
aodent  engineer ;  where  householders  already 
y  an  engineer  in  a  similar  capacity,  and  are 
ed  with  his  work,  they  will  gain  nothing  by 
g  the  association.  To  the  public  in  general, 
ooncil^of  the  association,  by  the  knowledge 
oaition  of  its  members,  affords  a  guarantee 
he  officers  bv  whom  the  advice  is  given,  and 
spection  made,  shall  be  skills  and  honour- 
lersons.  Moreover,  it  is  the  duty  of  the  con- 
g  engineer  to  make  sure  that  the  principles 
lich  advice  is  given  are  sound,  and  also  to 
L  that  the  resident  engineers  carry  out  their 
I  in  a  zealous  and  thorough  manner.  The 
aiy,  also,  can  aid  in  watchmg  over  the  resi- 
eogincers,  and  in  our  present  association  he 
be  specially  qualified  to  do  this,  for  Mr. 
is  himself  a  member  of  the  Institution  of 
Ehigineers,  and  has  had  large  experience  of 
engineers*  work.  Ihe  writer  will  gladly 
T  any  questions  as  to  points  which  may  not, 
,  have  been  made  clear  to  the  meeting. 
ore  concluding,  it  may  be  well  to  answer  by 
pation  some  of  the  objections  which  were 
to  the  association  when  it  was  first  pro- 
in  the  North,  and  which  might  possibly  be 
ted  here.  Home  people  refused  to  give  it 
rantenanoe,  on  the  groimd  that  they  did  not 
e  anyone  knew  anything  about  sanitation. 

IS   no  answer  to    this  objection.      Then 
the  assertion  that  if  any  one  knew  anything 

these  subjects  it  was  the  family  plumber. 
J  be  admitted  with  satisfaction  that  some 
Mrs  now  really  have  the  knowledge  which 
les  them  to  give  advice  to  their  clients.  It 
be  caroeoted  that  this  will  more  and  more 
to  be  ue  esse ;  but  the  association  will  meet 
mis  of  those  persons  who  have  not  complete 
SDoa  in  theplmnber;  indeed,  even  if  all 
mnwmnHtmooMf  educated,  and  thoroughly 
mibj,  it   would   still  be   desirable  that, 


like  all  other  contractors,  they  should  do 
their  work  under  professions!  inspection. 
Even  the  late  Thomas  Brassey — and  no  name 
could  be  mentioned  which  commands  greater 
respect — was  in  the  habit  of  saying  that  it  was 
better  he,  as  contractor,  should  work  under  in- 
n)ection.  The  interests  of  the  tradesman  are  not 
those  of  his  employer ;  the  emplover  himself  has 
not  the  technical  knowledge  wnich  would  enable 
him  to  control  the  plumber.  The  association  steps 
in,  and  gives  the  necessary  professional  assistance. 
Here  it  may  be  remarked  that  at  first  the 
plumbers  and  builders  in  Edinburgh  viewed  the 
association  with  some  suspicion,  and  in  certain 
cases  with  dislike.  These  feelings  have  entirely 
disappeared.  It  was  found  that  the  association 
led  to  the  execution  of  more  work  than  would 
have  been  done  without  its  suggestions,  and  that 
the  impartial  inspection  of  its  officers  was  a 
positive  benefit  to  those  tradesmen  who  did  good 
work. 

To  continue  the  list  of  objectors ;  a  considerable 
number  of  persons  admitted  that  the  work  was 
both  necessary  and  possible,  but  asserted  that  the 
means  provided  for  carrying  it  out  were  inadequate. 
The  inspection  would  not  be  real  or  thorough ;  and 
that  a  sham  inspection  was  actually  worse  than 
none.  This  last  proposition  must  be  granted  at 
once.  Fortunately,  experience  has  shown  that  the 
fears  expressed  were  groundless.  If  testimonials 
were  wanted  from  members,  they  could  be  had  by 
hundreds.  As  another  proof,  the  very  list  of 
clients  might  be  anunexed  ;  these  indude  several 
of  the  leading  engineers  in  Edinburgh,  Messrs. 
E.  Blyth,  B.  Blyth,  H.  Blyth.  G.  Cunningham 
Leslie,  T.  Stevenson,  the  Boyal  Bank,  the  Union 
Bank,  British  linen  Bank,  the  Incurable  Hos- 
pital, Chalmers  Hospital,  the  Sick  ChUdren's 
Hospital,  the  Maternity  Hospitals,  the  School 
Boards,  and  many  other  public  bodies.  The  writer 
is  certain  that  no  person  ac<|uainted  with  Edin- 
burgh will  state  that  the  mspections,  as  now 
conducted,  are  shams.  Perhaps  the  fear  was 
grounded  on  a  complete  misconception.  The 
association  makes  no  pretence  at  putting  badly- 
drained  houses  into  good  sanitary  condition  for 
one  or  two  guineas.  The  improvements  must  in- 
variably cost  a  considerable  sum — twenty,  forty, 
fifty,  even  a  hundred  guineas  ;  in  some  cases, 
twice  that  amount. 

The  next  class  of  objectors  said  the  association 
would  do  too  little— that  it  should  not  merely 
give  advice,  and  inspect  plumbers,  but  should 
itself  do  the  work.  It  is  not  denied  that  an  open- 
ing exists  for  plumbing  establishments  in  which 
the  principle  of  co-operation  might  be  taken 
advantage  of ;  but  this  is  not,  and  cannot  be,  a 
branch  of  the  present  association.  To  execute 
plumbing  and  building,  capital  is  required.  If  it 
undertook  work,  the  association  would  become  an 
ordinary  trading  company,  with  the  risks  and 
profits  incidental  to  trade.  It  would  no  lon^ 
be  an  association  of  public  utility,  giving  dis- 
interested advice,  but  simply  one  more  shop  com- 
peting with  other  shops. 

The  next  opponent  admitted  that  the  objects 
aimed  at  were  of  great  importance— of  such  im- 
portance, indeed,  that,  in  his  opinion,  they  ought 
to  be  carried  out  by  public  authority,  and  not  by  a 
mere  private  association.    So  far  the  writer  a|^e^ 
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irith  what  was  said,  but  the  conduBion  is  surely 
false,,  that  we  ought  not  to  do  anything  for  our- 
selves which  Government  might  possibly  do  for 
us.  A  considerable  number  of  persons  declined 
to  join  the  association  because  they  thought  it 
weakened  the  claim  of  the  community  to  have 
that  done  by  compulsion  and  taxation  which  the 
association  carried  out  by  the  voluntary  principle. 
The  writer  respects  the  heroism  of  those  who  die 
as  martyrs,  and  let  their  children  die,  in  unhealthy 
houseH,  rather  than  have  these  made  healthy  by  a 
means  which  they  deem  impolitic — but  he  thinks 
their  reasoning  unsound. 

In  this  country,  custom  precedes  law,  and  no 
better  laws  are  made  than  those  which  recognise 
and  extend  good  customs.  If  we  can  show  that, 
at  small  expense,  a  thorough  inspection  can  be 
carried  out  in  the  houses  of  the  well-to-do,  that 
this  inspection  is  needed,  welcome,  and  effectual, 
-we  shall  greatly  strengthen  the  hands  of  those  who 
would  extend  that  inspection  down  to  the  poorest 
hovel  in  the  town,  an  object  in  which  they  have  the 
heartiest  sympathy  of  ihe  writer.  This  association 
is  probably  onl^  one  step  towards  a  general  com- 
puiBory  inspection.  When  this  is  established,  the 
association  may  cither  cease  to  exist  as  no  longer 
needed,  or  continue  to  exist,  as  supplying  a  better 
and  fuller  inspection  than  that  provided  by  law. 
Meanwhile,  no  one  need  hesitate  to  join,  from  any 
fear  that,  by  so  doing,  they  would  weaken  the  case 
of  those  who  would  forward  improved  sanitary 
legal  measures. 

Next  in  our  list  of  opponents  came  those  who 
said  the  law  already  provided  all  that  was  required 
— that,  in  Edinburgh,  the  medical  officer  of  health 
and  burgh  engineer,  and,  in  London,  the  medical 
officer  of  health,  the  inspector  of  nuisances,  the 
local  surveyor,  and  the  surveyor  appointed  by 
the  Metropolitan  Board  of  Works  idrcady  gave, 
or  could  give,  gratis  all  that  the  association 
promised  to  give  for  a  guinea.  It  is  quite  certain 
that  the  ratepayers  have  privileges  of  which  the}- 
are  largely  ignorant,  and  of  which  they  very 
seldom  avail  themselves.  It  is  also  certain  that,  in 
most  cases,  these  public  officials  are  obliging  and 
sealous  in  giving  their  services  when  asked  to 
do  so ;  but  it  is  equally  certain  that  neither  in 
Edinburgh  nor  in  London  is  such  a  syste- 
matic inspection  as  the  association  offers  carried 
out  by  law.  If  the  public  could  and  did  insist 
upon  such  an  inspection,  the  public  staff  would 
have  to  be  increased  ten  or  twenty  fold.  The 
writer  will  not  be  so  bold  as  to  give  the  smallest 
opinion  as  to  what  the  rights  of  the  ratepayer  may 
oe  under  the  Metropolitan  Local  Management  Acts, 
but  it  is  notorious  that  the  inspection  which  the 
association  offers  does  not  at  present  exist. 

Next  in  the  list  of  antagonists  came  those  who 
looked  on  the  association  as  a  body  inflicting  a  slur 
of  some  kind  on  the  public  authorities,  or  as  estab- 
lished to  supply  some  defect  in  their  action — even 
as  a  disgrace  to  the  town  itself ;  for  they  urged,  if 
the  town  had  good  sewers,  your  association  would 
be  of  no  use.  Perhaps  the  best  answer  to  those 
who  agree  with  these  gentlemen  is,  that  the 
chief  public  sanitary  authority,  the  convener  of 
the  Public  Health  Committee,  is  himself  on  our 
council  in  Edinburgh,  and  that  the  President  of 
the  Society  of  Medical  Officers  of  Health  is  on  the 
oooncil  of  our  sooiefty  in  London.    Our  work  does 


not  clash  with  that  of  the  public  authorities ;  we 
befi;in  where  they  leave  off;  inside  houses  which, 
unless  some  nuisance  is  reported,  they  have»  pro- 
bably, no  power  to  enter.  If  sewers  wero  all  as  per* 
feet  as  sewers  can  be,  the  need  of  annual  inspec- 
tion would  be  diminished,  but  would  not  be  enidedL 
Bad  sanitary  fittings  in  a  house  may  rends 
nugatory  all  attempts  to  isolate  cases  of  infectmi 
illness  occurring  there,  and  this  will  remain  tns 
when  every  town  sewer  is  perfect. 

No  one  came  forward  in  Edinburgh  to  say  that 
the  association  was  competing  unfairly  with  pfo- 
fessional  men  as  sanitary  advisers.  This  hat  dmb 
said  in  London,  but  the  grounds  of  the  aoouaataon 
are  not  clear.  The  resident  engineer  is  paid  ai 
the  rate  common  for  men  of  his  standing.  The 
consulting  engineer  receives  a  fee  which,  having 
regard  to  the  call  on  his  time,  is  remuneratiFe. 

All  these  objections  experience  has  shown  to  be 
of  no  value,  but  there  remains  one  objection  whidi 
will  always  be  serious.  Persons  shrink  from  becom- 
ing members  because  they  fear  that  by  enrolling  thsj 
will  be  led  to  expend  a  considerable  sum  of  mon^ 
in  sanitary  improvements.  ''I  do  not  mind  the  two 
guineas,"  they  say,  **  but  I  shrink  naturally  fica 
the  fifty  guineas  which  this  may  entaiL  Hm 
objection  is  valid,  but  yet  it  sounds  strange  wbm 
it  is  urged  by  a  person  who  says,  '*I  know  Bi|f 
house  is  in  very  bad  order;  it  was  bnili  long 
ago;  rats  abound;  smells  pervade,  and  we  an 
much  troubled  by  sore  throats.*'  What  ozpen* 
diture  of  money  is  justifiable  if  not  tliii 
which  tends  to  secure  good  health  P  No  doubt  tkl 
hesitation  is  partly  due  to  a  doubt  whether  tkl 
sanitary  engineer  really  knows  anything  at  A 
about  the  matter.  The  association  does  its  best  to 
remove  that  doubt ;  the  reports  explain  what  ■ 
wrong,  why  it  is  wrong,  and  what  will  pot  it 
right.  The.  member  is  left  to  his  own  eoiniMi 
sense  as  a  guide  whether  he  will  follow  thereooa* 
mendations  made.  It  is  a  matter  of  no  pecuniazj 
interest  to  his  adviser  whether  the  job  ia  doDA  or 
not,  and  that  adviser  is  selected  and  watched  l^  a 
council,  consisting  of  men  as  well  qualified  for  flui 
purpose  as  can  be  found  in  London. 


APPENDIX. 

The  following  documents,  conBlstinff  of  theprovisioiial 
rules  of  the  London  Association,  and  the  baLemoe -sheet 
of  the  Edinburgh  AHsociation,  arc  given  here  for  the 
information  of  thoso  who  may  wish  to  found  asBodaticaitf 
of  the  kind  in  other  parts  of  the  kingdom  or  abroad  :^ 

I.— PROVISIONAL  RULES. 
Objects  of  thb  Association. 

The  objects  of  this  association  are  t^'ofold : 

1 .  To  provide  its  members,  at  moderate  cost,  with 
advice  and  Bupcrvision  as  shall  ensure  the  proper 
condition  of  their  own  dwdlingB. 

2.  To  enable  members  to  taxxsure  practical  advice,  oa 
moderate  terms,  as  to  the  bcBt  meanM  of  remedying  defecls  is 
houses  of  the  poom'  class  in  which  they  are  internted. 

No  obligation  will  rest  on  members  to  cany  out  tt|l 
recommendations  made  to  them. 

The  association  is  not  intended  an  a  subetitats  fer  a 
municipal  inspectiooi,  and  will  not  conflict  with  the  pabUe 
authorities,  but  will  supplement  their  action.  Thus  it  li 
not  proposed  that  the  association  riiould  undertake  te 
supermteBdence  of  houses  while  they  are  boing  boilt,  or  ttsi 
it  should  in  any  way  interfere  wiu  the  pablie  igriten  ol 
sewers. 
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Adxustox  of  Mbmbbbs. 

P(  nBOBs  beeome  members  on  payment  of  an  entrance  fee, 
ani  ooncinue  to  be  membeni  bo  long  as  they  pay  an  ftnunnl 
*uMcriptxun.  The  entrance  fee  and  annual  subcicriptiun  are 
re^^atcd  by  oomdderation  of  the  annual  value  and  Kituatiuu 
«f  tfie  dwelling  in  rwpect  of  whidi  thev  arc  puid. 

For  ardinar\'  dvellings  within  tivo  iiiih»  of  Charing-croHs, 

xadof  %  ratuuble  value  under  £400  per  annum,  the  cntranco 

fei*&adiubA^uent  annual  subHcrijption  are  fixed  at  £2  2s. 

and  £1  Is.  roaipectivel^  for  origimd  members.    The  cntroneo 

^  wkkh  may  be  paid  at  any  time  during  the  year,  ontitlcA 

ttke  Tosbft  to  all  the  privileges  of  the  aiwociation  for  twelve 

nfflBCbs  frooa  date  of  pajnuent.    The  annual  subscription  is 

ftMd  hr  the  fulloving  twelve  months.    For  oil  other  dwell- 

aa  than  tho«o  already  named,  the  entrance  fee  and  annual 

sGlisenptiou  will  be  determined  bv  the  council. 

JUtu  the  Ifeit  of  January.  1882,  the  council  shall  have 

pomtr  to  increase  or  dciTease  the  entrance  fee  and  annual 

nbwriptiun  for  new  members,  but  shall  not  have  power  to 

iacnmBb  the  annnal  tabscription  of  members  who  have  joined 

Wore  that  date. 

P&IVILEOB8  OF  TUB  MBXBB&S. 

Ear-liiaaaber  will  be  entitled  to  the  following  privileges : — 

1.  K  report  by  the  engineer  of  the  association  on  the 
tsaitary  condition  of  one  dwelling,  with  a  sketch  diagram 
M  pipes,  and  with  specific  recommendations,  if  necessary', 
4s  to  the  improvement  of  drainage,  water  supply,  and  \t'nti- 
istian.  Tius  report  will  bo  obtainable  on  his  joining  the 
■wirlitiim.  or  as  soon  thereafter  as  may  bo. 

2.  The  iBspection  of  any  alterations  in  the  i«anitar>'  fittings, 
which  may  be  carried  out  by  the  advice,  or  with  the  approval, 
«f  the  offii-ers  of  the  association. 

3.  An  annnal  inspection  of  bin  premises  by  the  engineer, 
vith  a  report  an  to  tncir  sanitar^'^  condition. 

XoTB.  —No  single  inspection  of  any  promises  will  secure 
IwriMnwit  efficiency.  Methodical  ins^tion  from  time  to 
tane  is  absolotely  necessary  as  a  protection  against  inevitable 
.4Kay,  neglect,  and  accxdEontal  disturbance.  Examples  of 
fsilare  whero  the  design  was  good  and  tho  construction 
origioally  faoltleA  ore  of  doily  occurrence,  and  ore  due  t(i 
tho  gradual  stopping  of  pipes  and  drains  by 
grease  and  mbbish,  the  corrosion  of  metal  pipes,  tho 
of  earthenware  pipes,  or  the  stopping  of  ventilation 
by  dirt. 

4.  Occasional  supplementary  inspection  and  advice  ron- 

'     the  dwelling  in  respect  of  which  he  is  a  subscriber, 

this  advice  may  be  desired,  on  payment  of  a  small 

fee  on  each  occasion  that  an  officer  of  tho 

is  called  in.    The  fee  for  such  occasional  advice 

■iil  be  fixed  from  time  to  time  by  the  council. ' 

S.  Jteports  by  the  oflicers  of  the  association  as  to  the 
MDitary  condition  of  any  dwellings  designated  by  any 
Oember,  or  of  any  plans  for  proposed  buihUngs,  on  pajnoiont 
<f  a  fee  to  be  fixed  by  the  council  from  time  to  time, 
vith  apecaal  relation  to  the  rent  of  the  premises  to  be 
ioipected. 

NitTB. — Under  this  rule  intending  occupiers,  architects, 
md  boilders  will  be  able  to  avuO  themselves  of  tho  ser%'iceH 
of  the  association.  Tliis  rule  will  also  enable  members  to 
aaict  the  ywaer  cUsses  of  tho  community.  It  is  to  be  under- 
ttDod  that  no  premises  will  be  inspected  unless  the  occupiers 
themselves  assent  to  the  inspection. 

6.  X  rote  in  the  election  of  the  council  who  manage  the 
tffiiirv  of  the  association.  If  one  member  subscribe  in 
respect  of  several  dwellings,  he  shall  have  a  vote  in  rcnpcct 
4i 


y  OTB. — The  Msociation  will  not  publish  any  reports  mode 
to  a  Dwmber.  The  reports  are  to  w  considcrra.  confidential, 
sad  in  osini^  then  reports  each  member  must  act  on  his  own 
jfipOBsihiiiiy. 

Mkitikos. 

A  meetxDg  ef  the  MNciation  will  bo  held  annually  in 
FtArasfy,  at  wlndi  a  oonncil  of  at  least  ton  members  will  be 
■nssiiiijl,  loar  of  whom  ahidl  at  any  timo  be  a  quQnmi. 

iWi  oomicil  shall  meet  as  often  as  from  time  to  timo  may 
■be  faond  nwi—ij  for  the  disposal  of  business,  and  have 
'  to  call  estBMKdiaatj  iBeetmgs  of  the  association  when 


Officbrs  of  tub  Association. 

President  and  Council.^The  affairs  of  the  association 
shall  be  managed  bv  a  council,  who  shall  receive  no  remune- 
ration, and  who,  with  the  exception  of  the  tlrst  council,  shall 
be  elected  from  time  to  timo  by  the  metnbers  of  the  associa- 
tion fruiu  among  their  own  body.  The  council  shall,  from 
their  body,  elect  a  x>resident  and  a  vioe-])resident,  whoso 
business  it  shall  be  to  preside  over  tho  meetmpt  of  council. 

The  council  shall  have  power,  from  thne  to  timo,  to  frame 
bye-laws  for  tho  better  administration  of  tho  association, 
and  to  extend  its  influence,  but  not  to  alter  the  general 
objects  of  tho  association.  The  council  shiill  liave  power 
from  time  to  timo  to  determine  the  area  of  operation  of  the 
association  in  »uch.  manner  as  may  seem  to  them  best  fitted 
to  primiote  its  objects. 

The  council  shall  appoint,  and  shall  have  power  to  dismiss, 
oU  iMiid  officers  of  the  association.  All  'expenditure  of  the 
funds  of  tho  association  sliall  require  the  sanction  of  the 
council. 

All  paid  officers  shall  hold  their  appoinhqents  at  the  will 
and  pleasure  of  the  council. 

The  iM.>rmanent  officers  shall  consist  of  a  consulting 
eugin«K>r  or  engineers,  a  resident  engineer  or  engineers,  u 
sc<>retary,  and  a  treasurer.  The  appointments  of  secrctfliry 
and  trciiHurer  may  be  held  by  one  person. 

Consulting  Engineer. — The  consulting  engineer  ahaU,  on 
his  appointment,  declare  that  ho  neither  nHs',  ilor  will  acquire 
during  tho  tenu  of  his  a])pointment,  an^'*  interest  in  any 
patent  or  iniwufacture  connnectcd  with  sanitary  applianoos. 

He  shall  give  advice  to  the  council  and  rchident  engineers, 
when  required  to  do  so,  both  as  to  gcnond  principles  and 
particular  cases  presenting  any  difficulty.  £tc  shall,  subject 
to  the  approval  of  the  council]  lay  down  tho  general  rules,  to 
which  tne  si^ecific  reeommendation  of  the  resident  engineer 
must  in  all  eases  conform.  Hik  remuneration  shidl  be  fixed 
from  time  to  time  by  the  council. 

Heaidtnt  Engineer. — Each  resident  engineer  shall,  on  his 
appointment,  declare  that  he  neither  has,  nor  wiU  have, 
during  tho  tenn  of  his  appointment,  any  interest  in  any 
patent  or  manufacture  connected  with  siiiiitary  appliances. 
The  salary  of  the  engineer  will  be  paid .  by  the  association, 
as  may  be  fixed  from  timo  to  time  bv  the  council. 

The  resident  engineer  shall,  in  all  coses,  report  in  writing, 
and  submit  his  rep<jrt  to  the  secretary,  who,  imless  he  sees 
reasons  to  the  contrary,  will  transmit  the  same  to  tho  member 
interestiHl. 

The  reriidont  engineer  shall  not,  as  an  officer  of  the  associa- 
tion, recommend  to  tho  members  the  employment  of  any 
builder,  plumber,  or  other  tradesman.  He  shall  not  recom- 
mend to  the  members  the  employment  of  nny  patented  appli- 
ances, unle^AS  these  shall  have  met  with  the*  approval  ox  the 
council  and  tho  consulting  engineer. 

Seeretarg. — Tho  secrotar}'  shall,  on  appointment,  declaim 
that  he  neither  has,  nor,  during  the  term  of  his  appointment, 
will  have,  any  interest  in  any  patent  or  manufacture  con- 
nected with  sanitary  appliances.  Ilis  salary-  shall  bo  iixcd 
by  the  council. 

The  secretary  shall  keep  such  books  and  forms  as  the 
council  shall  from  time  to  time  direct,  and  he  shall  have  the 
superintendence  and  charge  of  all  the  minute  books,  letter 
books,  lists,  imd  registers,  belonging  to  the  association, 
which  registers  shall  contain  a  summary  6T  the  communica- 
tions. He  shall  keep  the  minute  books  of  all  meetings  of 
tho  association  and  of  the  council.  Htf'shall  also  keep  a 
register  or  list  of  tho  titles  of  all  communications  whicli 
shall  have  been  received,  in  the  order  of  tho  dates  when 
these  shall  have  been  so  reci>iv(Hl.  He  ifhall  prepare,  and 
cause  to  be  issued,  printed  circulars  to  all  the  members 
resident  within  four  miles  of  Charing -cross,  and  to  all  such 
members,  resident  in  the  country,  as  may  i^xprcss  a  wish  to 
have  circulars  sent  to  them,  at  least  two  days  before  each 
general,  ordinary,  or  extraordinary  meeting,  containing 
the  prognuume  of  all  business  to  be  brought  before  eacn 
meenng.  Ho  shall  conduct  the  correc^ndcnce  of  the 
association  in  accordance  with  the  rules'  i^'hich  may  from 
time  to  time  bo  laid  down  by  tho  councfl.  He  shall  obey 
the  instructions  of  the  treasurer  in  all  matters  relating  to 
finance.  Copies  of  tho  reports  and  plans  l»hajl  be  submitted 
by  tho  secretary  to  the  council  at  each  meeting,  and  shall 
at  all  times  bo  open  to  the  inspection  of  the  mcmbtts  of 
council  and  the  consulting  engineers. 

Tretmtrer.—Thm  treasurer,  or  some  person  appointed  1^ 
him,  shall  receive  for  the  use  ol  tho  a(wxm^<Qni«SlvasDaQil 
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mooey  doe  or  pqwbla  to  (he  taocialioti ;  end  Bhtdl  pa.y  end 
dUbune  ell  mme  dne  baa  or  peynble  by  the  uaociadon ; 
■nd  alutll  keep  p«itical>r  aoccnmti  of  iH  nicli  i«eipti  end 

Evny  mm  of  money  peyeble  on  ecooant  of  the  snocU- 
tion  exoceding  £5  UuU  bepeidoolybychrqDeiigiiBdbythe 
traeinrar  end  ime  otba  member  of  conncil. 

All  eums  of  mrauy,  which  Ihere  ahell  not  be  praent 
noceeion  for  eipendlne  or  otherwiae  diipoeuw  of,  lo  the  lue 
oftheeeeodetion,  iluill  be  depooted  in  a  bank,  or  lud  out 
in  each  QoTannust  or  other  ■ecnrities  ei  shell  be  approved 
at  end  directed  by  the  council. 

The  tieeenrer  dull  demand,  or  caoae  t 
aireare  of  ennnal  paymenta  ei  thay  becoi 

At  each  meeting  of  the  council  e  etatement  of  eccounte 
ehell  be  laid  imi  Ihs  table  by  the  treeiunir. 

The  ecooonti  of  the  treaRtrer  shall  be  audited  annually, 
a  ehort  lime  preceding  the  ennual  general  meeting,  in  euch 
manner  ee  may  be  directed  by  the  council. 

As  eoon  after  the  audit  as  may  be,  and  before  the  annual 
neetiiiK,  the  txeaaurer  ehall  cause  an  abetnct  of  the  ssso- 
ejation's  aceoants  of  the  preceding  year  to  be  printed   for 


1I.-ACC0UNTS. 
Balance-sheet  preeenled  at  the  Second  Annual  Meeting  of 
the  Edinburgh  Sanitaiv  Protection  Aseocialion,  Hsrch  SDth, 
1880:— 

Balance  at  the  Credit  of  the    Association  on 

18lh  March,  IB79 £29  1B    Bf 

*"""»!  SubecriptioDs  receiTed  for 
On  year  from  18(h  March, 
1879  to  IBth  March,  1B80— 

t12Bt£1  Is.euih £432  12     D 

2S  at  £2  2s.  upwards....  70    7    0 

Bum. 602  19    0 

InteTcat;onBsnliAcoDantto3)8lDecember,1879      110    2 

^  Sum  of  the  charge £534    7  10) 


A  ConiultiiiK 


Salariea  of  oadala— 

To  Proteaeor  Fleemisg  Jenkin  a 

Engineer ,    . 

To  Mr.  Welsh,  Bendent  Engineer— 

Onemonthat  £160  per  annnm      £12  10    0 

Eleren  mtrnthe   at   £170   per 

annnm 166  18    8 


To  Captain  Douglas,  as  Secretary    , 


atlnnectiona   

To  trmTeUing  expenses  of  Beai 
To  Office  Sent  and  Taxea  ., 

ToStatioiury   

To  Advertising  and  Printing 

To  Fumiture  and  BemoTJng  OSco 

To  Coilector'a  Commissum  M;  6  per  cent.. 

To  hiring  Masonic-hall  

To  Charwoman  for  year  ..,,,,..,. 

To  Poetage  and  Sundries    


Balance  in  bvont  of  the  Aasociation   , 


Captain  Donglaa,  aa  on  tlie  19th  March  cnmot.  I  haTi 
prnmrad  an  abatract  of  the  accounta,  lo  which  I  beg  to  nda 
and  from  which  it  appears  that,  in  additiait  to  the  aboTL 
Balance,  therj  is  also  a  balaiice  due  by  the  bank  of 
£68  la.  4d.  "  TBOXia  Scorr. 

"8(MliXaidi,I880." 


DISCUSSION. 

Thi  ChairDUU,  in  inviting  dieciumon,  i 

indicate  aa  briefly  aa  possible  how  hia  nai 
plaoed  in  tha  h<niouTed  positioD  whioh  it 
heed  of  the  asaooiatian.  He  felt  in  that  r 
thing  like  the  proverbial  "flyin  amber,"  b 
extreme  itt«t(Ui  of  the  term  "natural  hintor 
lit  whioh  wae  hie  proper  boaineaa,  he  did 
eanitary  inapeotiou  ooold  be  inoloded  in  it. 
rest  of  the  world  who  had  any  knowledge 
^oal  meittera,  or  any  oonoeptSon  of  the  la 
bad  always  taken  a  eort  of  theoretical  int 
of  eanitatiDQ;  bat  there  was  a  wi 
len  B  theoretioal  and  practical  intci 
brought  home  forcibly  to  his 
three  years  ago,  when  suddenly,  nithi 
three  of  his  children  were  struck  do- 
theria,  and  one  of  them  lay  a  long  timo 
and  death.  This  was  a  lesson  which  turn 
strong'ly  to  the  importance  of  tl: 
than  aU  the  mere  talk  about  it 
heard.  He  became  deeply  interested  in 
oondition  of  hia  own  house,  which  was 
well  situated,  and  in  which,  ho  thought,  : 
precaDtions  had  been  taken.  It  turned  i 
mvestigadon  of  the  history  of  that  very 
demio,  that  it  was  not  his  house  which  w. 
all.  His  children  were  poisoned  through 
most  oaretol  inqniry,  which  was  ruadc  a 
the  ofSoere  of  health,  left  a  keen  conrictio 
— although  the  evidence  did  not  eiEctl 
proof— that  the  fault  certainly  did  nc, 
house,  or  in  those  of  a  large  nui 
neighbours,  who  were  many  of  them  mn< 
with  by  the  epidemic  than  be  was,  but  ii 
of  the  whole  mischief  lay  in  a  prepostero 
to  the  aonditione  necessary  to  bo  attended  i 
draining  a  large  and  populous  district.  1 
of  pains  with  the  queetion  at  the  time, 
that  if  ever  he  oould  serve  the  cause  of 
any  way  he  would  do  so,  and  would  do 
could  to  bring  before  the  mind  of  the  pul 
amount  of  vividness  which  was  neceRsary 
unless  sanitation  was  attended  to  in  i 
like  London,  before  long  they  would  be 
diseases  introduced,  by  their  own  cuntrivi 
own  houses,  on  a  linger  scale,  probably, 
cities  of  old  by  plsgue  and  pestilences  ol 
He  was  glad  to  be  able  to  do  anything 
fact  before  the  minds  of  the  people  of  L 
get  them  to  do  as  Professor  Jenidn  had 
take  ordinary  means  for  protecting  them 
looking  for  extraneous  help.  It  was  o 
that  he  had  consented  to  join  tho  comn 
only  regretted  that  the  council  had  thoi 
lijjn  forward  as  their  representative  and  c 
conld  not  do  much  in  that  capacity,  but 
to  say  that  when  once  the  society  was  in  i 
there  woold  not  be  very  much  for  eithe 
council  to  do ;  at  any  rate,  what  little 
which  he  conld  do,  should  be  ilone  to  t 

Sir  Hrary  Cole,  E.C.B.,  thought  every  o: 
that  if  they  were  to  B;et  aaniiation  in  Loni 
do  the  work  themedves.    He  had  had  s 

perienoe  of  Vestries,  and  he  saw  no  salvi 
He  had  been  before  the  Metropolitan  Be 
was  politely  asked  if  he  ever  read  Ads  i 
as  there  were  such  extensive  powers  for 
thing  right.  He  had  been  to  the  Pn 
Loc^  Qovenunent  Board,  and  pointed  oi 
the  street  in  wbiuh  the  present  Prime  '. 
had  been  found  to  have  half  its  boose 
with  the  sower  at  all,  and  all  be  got  was  i 
•jmpntbj.    TheA '"■    '    ' 


le  Sodety  of  Arts  had  hw 
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4  -jjf^*^^  Council  hftTingr  determined  to 

•Oiiilionia  oonTemeooe.   to  the  membe™. 


'  apert   to    inspect    the   premi««, 
■S  «  Oaji   expected,    that    their 


itary 


Wi*  u  bad  as  could  be.  The  Society 
"  ■  Piwieer  in  this  work ;  it  ondcrEook  tc 
mWlo,  and  afterwsrda  to  give  letwons  t< 
ftriiament;  and,  to  aoine  eitent,  there. 
wight  claim  to  have  helped  on  ProfeaBoi- 
M»e.  There  was,  howerer,  more  than  one 
tbeSeM.  Ooingb«okalitUe,Mr,Crea8well 
ftrward  there  the  ide*  of  a  sort  of 

Wch  people  might  imure  ;  then 

■w*.  and  then  came  the  Partes'  MuMuin 
'  ir*'*  there  was  tbe  Sanitary  Inatitule, 
.  UealUi  Societj-,  and  a  Ladies'  SaniUry 
Oe  ennmerated  these  to  show  what  a  deal  of 
WP'"*^  before  yon  oould  get 

sfffanyUiing  into  operation.     ,,  „„„ 

Wttam  -were  Dr.  Farr,  Mr,  Chadwiok,  and 
«  ^  present  (Mr.  Rawlin  on),  who  went 
»»  to  help  to  make  the  troops  a  little 
"^Vtoey  would  have  been  without  him. 
n*  of  the  Societv  had  it  under  oonsiderB- 
dw  thro;  medals  to  the  proprietor  or 
ft»  *nild  produce  three  good  houw.s  in 
1^  iWd  be  held  op  as  illustrating  the 
tnoMopuuOTi  on  oorreot  salutation.  No  doubt 
■M  be  WHS  difficulty  in  the  matter,  but  tie 
"■Wrtdbathusdirectod  in  the  right  road. 
""•  going  to  Parliament  until  they  could 
«■■,  lid  that  would  not  be  until  ooniitituBnts 
■tbeoomtty  insisted  on  their  members  pay- 
■»lo  the  question  of  health. 
*'*«••»,  C.B.,  saidhe  moat  heartily  wished 
UtoUnuKxaation  now  started,  which  he  had 

■  WBld  do  a  gnat  deal  of  good.  Professor 
MMstiaDed  ^pes  within  hooses,  traps,  and 
;  W  whenhou»B8  were  dealt  with  as  they  ought 
**wld  be  DO  drain-pipes  within  them,  and 
•™«  liaTe  T*ry  little,  if  anything,  to  do  with 
I  nu  quite  possibie  so  to  arrange  the  largest 
*■•'  there  should  be  no  drain-pipe  within  its 
*lu,  »Dd  no  need  for  the  intervention  of  any 
Q«»hob  of  the  apparatua  might  bo  of  iron, 
■llo  improvement*,  he  would  only  say  that 
J™  the  E^iyptians  called  in  experts  to  om- 
Wia  of  their  dead,  but  when  they  had  per- 

■  op««tion,  they  had  to  escape  for  Qidr 
^«  feared  that  the  sanituy  engineer 
■^opon  somewhat  in  the  same  light. 
*n  upon  to  advise,  but  if  he  were  an  honest 
■<  fmnisea  were  in  a  very  bad  state,  it  vaa 
■Membij  that  be  shonld  turn  them  inaide 
••WBBiily  ooat  a  large  emonditure  of  time 
I  nd  ouuied  a  great  cUal  of  peisonal  inoon- 
Od  he  oould  aaaui«  the  meeting  that  the 
r  oorduHy  hated  that  man  by  the  time  he 
u  woA.  Before  that  association  or  any 
4  ^  bad  prohably  done  as  muoh  gratuitous 
ltd*  kind  aa  anjone,  for  he  never 
n^cnd  to  an  appQoation  f  i 

ttm,  bean  any  person  who  . .    

odBodan  frcm  a  personal  friend.   But  he  had 

EMmd  that  peraona  poaeessing  weelth  set 
■tl^  it>  Ukd  thought  so  little  of  their  own 
ifoct  and  hettlth ,  to  enable  them  to  enjoy 

that  they  put  away  the  idea  of  spend- 
■dnsUe  aom,  and  suflered  the  rats,  and 
«d  Um  nt  to  go  on,  and  went  to  their 
Nf  kad  Iwym.  Tligre  was  now  a  great 
MBgltQM  DflMnMof  ignorance  through- 
I,  and*  p^arof  tUadeaoriptian,  when  £a- 
■If^t  WM  aalgolatad  to  do  a  gr«at  deal  of 
t  l»a  M  dnAt  dw  MMdation  also  would 


do  good.  The  apathy  in  this  matter  mom  frequently 
came  from  the  father  than  from  the  mother,  as  he  was 
not  within  the  building  perhaps  more  than  five  or  six 
hours  out  of  the  twenty-four,  and  they  who  suffered 
most  from  the  bad  arrangementH  were  the  delicate 
children,  ladies,  and  those  who  were  living  on  the 
premises.  One  after  another  the  children  might  be 
seen  falling  into  consumption,  and  fading  away  before 
a  father's  eyes ;  but  he  might  be  ignorant  of  what  waa 
the  cause,  uid  let  evil  go  on  day  after  day.  Ho  (Ur. 
BawlinBon|  would  tell  them  that,  according  to  his  ex- 
perience, the  cause  of  ill-health  throughout  the  length 
and  breadth  of  tho  civilised  world,  even  in  malarious. 
districtH,  was  not  so  much  in  the  atmosphere,  not  so 
much  in  the  ear^,  not  so  muoh  in  ihe  swamp,  as  in  tho 
habitaof  the  people,  andin  theirfouldwellingi.  ProbaUy 
he  could  speolc  with  as  ripe  a  knowledge  as  any  man.  ^e 
was  a  member  of  the  Army  Sanitary  Gonmussion— 4 
body  of  which  the  public  knew  nothing.  The  Quarter- 
master-Q^neral  of  the  Army,  for  the  time  being,  was 
always  the  chaiiman,  and  it  included  besides  the 
Second  Medical  Officer  of  the  British  Army,  the  Royal 
Engineer  quartered  in  London,  tbe  Chief  Madioal 
Officer  from  India,  and  one  of  their  chief  engineering- 

Wherever  a  British  soldier  was  quartered  on  the  faoe  of 
thecarth,theyhad  returns  as  tothe  climatic  influence  and 
the  condltionaunder  which  be  was  living,  so  that  he  (Mr. 
Rawlinson)  was  justified  in  drawing  uii  conclusion  he 
ad  mentioned,  that  it  was  not  so  much  the  climate  as  the 
inditions  of  life  which  made  the  difference.    As  the 
Lceting  was  aware,  he  was  one  of  a  OommiSHion  sent 
lit  to  the  Crimea,  where  such  a  mortality  prevailed  att 
id  never  previously  been  known.    The  Kunaian  retreat 
as  not  so  bad ;  the  Waloheren  expedition  was  not  so 
id.      Some  regiments  lost  TOO  men  ont  of  1,000  in 
three  months.    The  Commission  foond  those  boapitola 
reeking    with    filth  — the    men    living     under    tho 
worst    possible   sanitary  conditions.       Some    persona 
blamed    the    military  and   medical    authorities,    hut 
they   really  were   not    so   much   to    blame,    beoause 
those    wonderful    regulations,    which    were   tied    up 
with  red  tape,  prevented  anything  being  done.    Th» 
Commisaion  to  which  he  belonged  went  out,  however, 
itirely  unfettered ;  their  instructions  would  be  found 
Kinglake's  last  volume,  and  that  author  spoke  moat 
highly  of  them.  So  did  the  American  Sanitary  Assooia- 
whioh  was  founded  on  the  model  of  theirs.     They 
not  fettered  in  what  they  ordered  or  what  they 
expended,  and  the  result  was  that,  by  simply  coriying 
out  cleansing  operations,  in  three  months  they  brought 
the  mortality  in  those  hospitals  down  from  about  16  or 
IQ  per  oent.  to  IJ  per  cent.,  and  by  the  end  of  the 
summer   the  entire  British  army  in   tho   Crimea  wa» 
healthier  than  ever  it  had  been  in  barraoks  at  horoe- 
this  moment  he  might  say  broadly,  that  whereas, 
viously  to  1858,  the  returns  showed  that  the  army 
had  suffered  at  the  rete  of  IT^  per  1,000,  and  in  India, 
69    per     1,000,     since    improved     sanitary     regula- 
tions had  been  earned  out,  tho  mortality  at  present 
was  less  than  7  per  1,000,  and,  in  India,  less  than  20. 
He  had  not  a  shadow  of  doubt  that  London,  wonder- 
fully healthy  as  it  was,  might  have  its  mortality  oon- 
nderablv  reduced,  and  he  would  give  a  case  in  point. 
In  Leeds,  some  years  ago,  he  found  the  sewers  were 
not   ventilated,    and   the  rate  of    mortality  was  high. 
Fortunately,  they  had  now  an  exceptionally  intelligent 
engineer,   and   he  had  done  what  on^ht  to  be  done 
generally  ;  he  had   not   only   ventilated   all   the   main 
wew,  but  he  had  untrapped  every  gullj.      The  result 
as,  there  were  20,000  gullies  which  hod  no  traps,  and 
le  combined  area  was  equal  to  something  over  3,30(1 
juare   feet    always   open    to   the   atmosphere.      By 
the  la»t  returns,  the  mortaUty  was  reduced  to  about 
whereas  last  year  it  was  25'E.      It  there  waa 
thing    more    difficult    than    onoUier,    it    waa 
to  induce  fvrgie  to  TentiUte  Uw  M««n  uiiL  AzKaik. 
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Here  were  towns  whioh  psTButently  bottled  up  thai 
mmen,  beomw  if  fhej  mada  one  openinfr,  the7  said  it 
«tailk«OBboiiiuiably— and  so  it  did— that  U107  diut  it  DP 
again,  initead  of  opening  20,  60,  or  100  others.  He  had 
reeaatl^  reported  on  Dnblin,  which  had  4U0  ventilators 
on  tbeiT  main  newer,  whilst  he  adcertaincd  that  to  make 
them  Mfe  they  ought  to  h&ve  S,800.  Thia  question  was 
at  the  root  of  sanitary  improvement.  Any  house  having 
draina  within  the  four  wsUs  which  had  openings  into 
tlism  was  not  io  the  condition  it  ought  to  be.  If  a 
drain  most  traverse  the  basement  from  back  to  frtmt,  aa 
inmany  eawB  it  must,  he  would  reaort  to  an  iron  pipe. 
with  a  ventilstor  behind,  he  would  cat  it  off  the  "">•" 
-sowar  in  front,  and  bring  the  communitalJoDH  with  the 
-^nksand  closets  into  it  ontmde  the  woUb. 

Kr.  C.  V,  Craiiwall  said  that  every  lovei  of  sanitary 

Kgreiss  must  sympathise  with  the  efforts  of  Professor 
kin  and  Professor  Huiley,  to  promote  tho  real  woll- 
bdng  and  hcaltli  of  the  people  ;  and,  of  course,  those 
■wholiad  been  conspicuous  in  that  Swaety  in  tho  pro- 
motion of  the  good  cause,  rallied  to  support  an  excellent 
-t^ort,  however  email  it  might  be  compared  with  the 
mi^nitude  of  the  evil  with  which  they  had  to  cope. 
With  that  view  he  had  come  over  from  Paris  to  pay  his 
Nmall  tribute  to  the  man  who  had  como  from  the  seat  of 
leaminir  in  the  north  to  help  Londoners  in  the 
'<Ause  they  all  hod  at  heart.  But  he  must  confess 
that  he  was  somewhat  disappointed  by  tho  almost 
insigniftoaut  proportions  of  the  weapon  with  whioh 
it  was  propoecd  to  deal  with  the  eucmy.  It  was 
a  very  thtn  end  of  the  wedf^,  and  ho  cordially 
-agreed  with  the  remark  of  Profonsor  Jcnkin  that  it  was 
probably  only  one  step  towards  general  compulsory  ia- 
^pection.  In  that  sense  he  welcomed  it,  and  if  it  tended 
in  any  way  to  serve  that  causa  it  was  Worthj  the  aup- 

Srt  of  every  lover  of  his  eonntry .  The  very  title  of 
i  association  showed  that  it  must  be  of  very  limited 
■operation,  and,  by  the  ruloB,  it  appeared  that  it  was 
.confined  to  domestic  sanitary  protection.  Now,  sanita- 
tion was  a  very  large  subject,  and  went  far  beyond  the 
limits  of  the  mere  household.  There  were  other  causes, 
other  evils  to  whioh  attention  had  oFlen  been  uullcd 
thore,  which  he  wished  some  grimd  osrfooiation  might 
lie  promoted  to  deal  with  and  repress,  and,  therefore,  he 
felt  that,  surrounded  as  they  were  by  a  most  unsanitary 
:atmotphore,physioaland  moral,  on  this  sub j cot,  itwonld 
have  been  well  if  the  association  liad  been  ho  formed  aa 
to  enable  it  to  deal  with  the  difficulty  in  a  far  more 
zadicsl  and  drastio  mode.  However,  it  would  be  im- 
siBoionB  to  pnrsne  that  line  of  argument  any  farther. 
Ulej  oni^t  to  be  gratcfnl  for  even  the  smallost  merdes, 
and  to  thank  those  who  came  forward  with  their  timi-  and 
-science  reputation  to  assist.  But  after  all,  how  Uttle 
^MalA  they  do  in  such  a  metropolis  as  this.  During  tlie 
three  yean  the  association  had  been  in  operation  in 
Edinburgh,  admirably  organixed  and  well  supported, 
they  hod  succeeded  in  dealing  with  1,200  houses  only. 
In  London  he  believed  there  were  400,000  or  000,000 
honses  ;  they  were  increasing  at  the  rate  of  60,000  to 
70,000  per  annum,  and  out  of  those  new  honses  built 
■cveryyear50,000wereunfitforhumanhabitation.  That 
showed  tho  evil  with  which  they  had  to  cope.  Some 
allnsion  had  been  made  to  his  own  efforts  ;  he  had  the 
honour  in  June  last  of  propounding  a  scheme  which 
should  have  the  sanction  and  co-operation  of  every 
County  Board— such  as  they  might  have  somo  day  — 
«veiy  municipal  anthority,  and  every  public  body  wluch 
'  had  Qia  right  to  exercise  such  powers  as  would  he 
necessary ;  he  had  the  support  of  the  Bight  Hon.  Hr. 
Stansfeld,  Dr.  Bichardsmi,  Dr.  Voelckxr,  authorities 
recognised  everywhere,  and  the  unanimous  approbation 
of  sorowdod  meeting,  and  what  had  been  the  results 
It  hod  been  absolutely  ignored  as  far  as  public  opinion 
went ;  nobody  condescended  to  notioa  it.  Possibly  the 
need  he  sowed  was  bad ;    paasibly  it  fell  on  Imrren 


necessary  to  growth  in  anything — a  strong 
Inr  pubhc  opinion  ;  but  from  one  cause  or 
"unmarried  ere  it  saw  the  sun."  This  eS 
it  had  fallen— died,  as  Shakespeare  said  of  the  pi 
hoped,  might  have  a  more  prospeioiis  career. 
were  to  have  County  Boards  in  Ireland,  and,  j 
when  Irish  affairs  were  settled,  they  might  hai 
in  England ;  and  it  was  through  County  Boa 
great  municipal  bodies  he  hoped  to  sec  some  ] 
stop  taken  oven  than  this.  The  first  step  w> 
an  attempt  to  Bupeisede  the  miserable  apolog 
government  called  the  Metropolitan  Board  M 
and  tho  Corporation  of  London.  Let  them  seek 
tho  metropolis  a  form  of  government  fooB 
conunon  sense,  and  invest  the  governing  body  V 
power  to  compel,  in  the  sense  of  passing  laws  t( 
every  householder  to  obtain  that  which  he  da 
and  every  municipal  right  to  enforce  that  wh 
absolutely  essential  for  the  welfare  of  the  public 


ovm  interests.  He  considered  that  great  cd^im 
surveyors  hod  done  an  immense  deal  of  mianhF 
works  they  had  carried  out. 

Ht.  Bogen  neld  agreed  in  the  main  w. 
Rawlinson's  remarks.  The  point  he  felt  a  d. 
about  was  the  poeubility  of  ^ving  adequate  im 
for  the  tenns  mentioned.  Hii  eiperienoe  shun 
work  of  this  character  required  a  great  deal  of  tii 
careful  inspection  throughout,  and  unless  it 
thoroDghly  well  done,  harm  instead  of  gett 
result.  He  gave  an  instance  where  he  hod  been  NJ 
after  a  cose  of  typhoid  fever  ;  bnt  his  reoomnaJ 
were  not  f  nlly  c^ried  out,  on  anxnmt  of  the  ^ 
and  the  consequence  was  that  fever  anin  M 
Eventually  the  work  was  thoroughly  dooe,  m 
house  became  healthy ;  but  if  it  had  not  been  ■ 
pleted,  it  would  have  been  said,  ' '  You  caU 
surveyor ;  yon  spent  a  great  deal  of  mousy,  ■ 
house  is  as  bad  as  over;"  and  he  could  uota 
anything  more  likely  to  injure  sanitary  SMOO 
such  a  state  of  things.  Since  then  he  had  m 
rule,  if  his  olienbi  would  not  do  what  be  ooB 
neoesaary,  to  have  nothing  to  do  with  tho  ouSi 

Hr.  Z.  C.  Bobins  did  not  aympaHuse  witli  1 
marks  of  Hr.  field,  who  did  not  seem  to  nndenb 
principle  they  proposed  to  act  upon.  H»  fl 
Professor  JeaHa  had  shown  that  the  hoaiA 
'  difficulty  was,  not  that  he  did  not  know  scms 
I  principles  to  be  observed,  bnt  he  did  not  brow . 
I  apply  them.  It  was  an  expensive  affair  to  oilt  I 
Iield,  and  thore  were  thousands  of  people  *ki 
not  afford  it,  but  wore  they  not  to  have  good  itf 
all  P  Thffy  were  not  responsible  for  people  ne* 
good  advice,  or  stopping  in  the  middle  of  a  j< 
saying  they  would  not  do  any  more.  They  onn 
of  gratitude  to  Professor  Jeukin  for  shoinng  tb 
ticM>ility  of  this  scheme  in  Edinburgh,  wlm 
houses  had  been  pnt  into  good  order  nndsr  the 
vision  of  the  society,  who  charged  no  moistl 
guinea,  or  two  at  the  outside.  That  was  tb 
wanted  in  London,  and  the  more  they  had  of 
better.  There  were  plenty  of  practical  men  be 
to  carry  out  the  instmotians  ^ven  to  than) ;  the 
some  honest  tradesmen,  snd  it  was  a  false  coa^ 
come  to,  to  say  that  nothing  efteotuol  conld  1 
unless  there  were  perpetual  fatspaction  hf  HgV) 
surveyors.  Ho  hadhadaamn^expetianeaasM 
of  bad  work,  and  knew  bow  Impcctatit  it  waittt 
should  he  that  proper  paitidpattoa  betwe^  nM 
man,  which  would  make  them  all  feel intemitBdb 
ing  out  the  work  in  the  best  poanUe  yvf-  I 
bf^  personal  experience  of  the  iimriiniM 
E^nbnrgh  Society,  for  his  friend. 
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''^^'i  it  WB8  afterwvrda  inspeoted,  and  any  existed,  with  a  good  many  pipca  inside  them.     If  thoj 

^  '^t,  and  the  result  was  most  satisfactory,  came  forward  and  told  every  householder  that  all  those 

"^>  theiefore,  that  the  plan  would  receive  all  pipes   must   bo    taken   out,  very    few   i)eople    would 

ntioaitdeaerred.  consult  them,  and  they  woiild  not  do  nearly  so  much 

Witen  aid  this  subject  was  of  the  git^atest  im-  ?^,^«  J^^^^  '^'^^^'    v^^^i^^^^*  bo  a  good  many 

«,  «idpeAap«  medical  men  could  sS  on  that  ^ti^^^'\h'''^'^^J^n^^'±J^^'^^.Y'^'^    ^°^^P*H 

:»«e«£«giVeveu  than  en«inec.rs^It  was  not  although  he  ^cordiaUy  agreed  with  the  principles  laid 


■■tofwork  to  be  done  would  be  very  different;  ^*«  ^«  V'\'^a  ^7  ^J-/^*^"^  a°^^^';,  ^o^'.  " 
k  ^  fM  w-u  -k»t!^^  TPr^  «I  «  iw  *  «  f  was  one  he  had  annwered  to  some  extent  by  anticipa- 
■B^xee  was  chanred.     He  was  a  director  of    j.. i i ._i  ..       Tur_  /-«  ii. :„„  _«^tL4. 


■far  «uW^  Z\!lJu^^^\-u^^*"u!!'  "'j"'^"**^^  tion,  because  ho  expected  it.      Mr.  Collins  was  present 

?af^VTiti^i^*'  ^^  charged  on  the  ^^  ^^  ^^       J  ^l^  g^.^1  g^i^^^  Association  at 

?«&nSe                                '                     ■  '^''"  Edinburgh,  and  ho  (Prof.  Jenkin)  also  came  there  from 

—^  abroad  for  the  purpose  of  discussing  this  very  question. 

*wfgxre  a  practical  instance  of  the  usefulness  The  association  had  been  started  in  Kdinburgh,  where 

■MioctttiuD.    He  knew  a  house  which  had  been  ho  was  kno^-n  and,  to  some  extent,  trusted,  and  the  same 

■oj  mwanitary   state  ever   since  it  had    been  difficulty  was  rai'Mid  at  the  outset,  but  a  g^at  many 

«B  i©  VM  advising   tho  occupants  to    give  people  put  some  coniidonce  in  him,  and  that  coufidenoo 

wt   they  should    not    continue     in    it    uu*  haa  not  been  misplaced — at  any  rate,  no  one  had  made 

Mpnt  ioto  a  sanitary  condition,  to  the  satisfac-  any  complaint.      Ho  att^^uded  the  Social  Science  meet- 

ti»  engineer  of  the  association.     He  had  felt  ing  because  he  thought  a  great  many  engineers  would 

for  many  rears  the  helpless  condition  in  which  cDme    there    and    hear   what   had    IxMjn    done,     and 

rov jilaocd with  regard  to  these  matters;  he  they  would  have  the  opportunity  of  challenging  tho 

1  and  again  endeavoured  to  get  landlords  to  set  gaccess  of  the    association    and  tho  thoroughness    of 

igiit,  but  they  had  shirked  it.     It  would  be  the  work.     Mr.  Collins  heard  his  jtai^T  read,  and  heard 

icme  to  them  practically  if  they  rooeived  notice  several  persons  speak  upon  it ;  he  heard  tho  opinions  of 

tenancy  wonld  not  be  continued  unless  their  the  medical  officers  of  health,  and  of  Sir  Robert  Christi- 

e  put  into  a  sanitary  state.     He  could  not  but  son  in  favour  of  tlie  association,  but  no  one  got  up  to 

I  in  a  few  years,  the  association  having  shown  say  the  work  was  not  thoroughly  done.     Mr.  Collins 

IMS  in  a  small  sphere,  it  would  by  degrees  did  not  get  up  then  and  say  \i,'hat  he  had  said  now,  or 

^riesandLocalBoardstotake  up  the  question,  he  would  have  been  met  with  a  very  different  answer, 

i^h  local  associations  of  the  same  kind  in  each  The  books  were  open  to  him,  why  did  he  not  go  and 

hlch  would  do  the  work  which  one  body  could  look  at  them  P     How  dare  anyone  who  had  had  an 

Tcr  so  large  an  area  as  London.  opportunity  of  consulting  those  reports  come  thor6'  and 

llim  Botiy  wished  to  say  a  word  in  corrobora-  ^11  him  in  effect  that  he,  a  member  of  tho  Institution  of 

le  views  expressed  by  Mr.    Rawlinson.     In  Ci^^  Engineew,  was  offering  somethmg  which  was  a 

oiwe  he  had  had  aU  the  pipes  removed  from  sham  and  a  delusion  ?    Ho  had  some  reputation,  and  he 

,  ttd  the  water-doseU  aL»  put  outside.    The  was  not  going  to  stake  that  ^utation  on  anything  ho 

Anate  was  £25,  but  improvements  were  made  could   not   support.      He    did  not  come   to  Loudon 

we  of  the  work,  which  brought  it  up  to  £72  ^^\  the   tiling   had  been   at   work   tiiree  years   in 

f;  but  no  money  was  ever  better  Uid  out.  Edinburgh--until  he  could  come  forward,  not  only  with 

a  hope  which  justified  him  m  bcginmng  the  work,  but 


•  «.  xwg^rs  xieiu,  tuai.  uie  loe  cuargeu  waa  ^e  had  done  enough  to  justify  him  m  assertmg  tnat 

Mequate  for  anything  like  a  proper  inspection,  ^w  ^ould  do  good  work,  small  as^the  price  might  bo. 

1  •killed  workman.    That  very  day  he  had  xf  he  did  not,  he  was  f  uUy  aUve  to  the  responsibility  he 

eetog  a  house  of  about  £150  a  year  rent,  and  should  be  incurring  by  giving  a  sham  inspection,  and 

to  drainap  had  been  hud  open  on  the  previous  ^  gham  report,  which  would  be  good  for  nothing,  if  not 

ok  him  from  nine  in  the  morning  until  half-  ^^^^^  ^han  nothing.     All  he  could  say  was,  give  them 

r  m  the  afternoon  in  order  to  got  the  data  ^  trial ;  if  the  work  was  badly  done,  they  would  not  be 

lu  report,  the  writing  of  which  and  preparing  ^^^^^  ^gain ;  bad  work  could  not  possibly  Uvo.     Let  aU 

rwld  occupy  him  three  or  four  hours  more.  It  associations  with  tho  same  object  flourish;   let  some 

■ible  for  a  profawnoxial  nmn  of  any  standing  charge  more  and  some    less :    let    thoeo    who   could 

:  vork  for  anything  like  the  sum  named.     It  afford   to    pay    fees    to    engineers    of    eminence    for 

ly  weU  to  have  theory,  and  vou  could  not  do  personal  attention  continue  to  do  so,  but  until  some  case 

ii  Imt  in  these  matters  you  also  required  prac-  ^^^^^  proved  of  inattention  or  of  inefficient  woric  done  by 

eztensiTe  experience,  for  nearly  every  house  ^^at  or  any  other  association  which  worked  cheaply, 

m  pecnliar  conditions.    No  young  man  would  engineers  should  not  get  up  to  say  the  work  would  be 

inttodMi  with  tiich  matters  satisfactorily,  badly  done. 
I  name  of  an  eminent  engineer  were  attached 

>  which  he  hiid  not  been  peiBonally  prepared,  it  The  Chairman  then  proposed  a  vote  of  thanks  to  Fro- 

Qy  do  mofe  i"tF*>^ift|  than  good  in  the  end.  fessor  Jenkin.    The  statement  he  had  made  was  so  clear 

UmiI.^  JmMm  s.  «a*>i«^  m^iA  fco  %^»A  «,^-o  and  definite,  that  if  it  turned  out  to  bo  correct  he  would 

SSSS^^'^iT^^JS^^^  ^^'  assuredly  reap  tho  credit  which  he  deserved ;  while.  If 

SrS^  ^r  ^r^^'?^^  ^J?ot^tt\^^y1^^^^          ^^e  Ze^it  '^^ 

I  aiteoq^ted  to  deal  in  the  first  place  with  The  resolution  was  cairicd  unanimously,  and   the 

mymn;  tliey  bod  to  look  at  houses  as  thej  Proceedings  terminated. 


lie 
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CAVTOB  LzcnrBss. 

SOME  POINTS  OF  CONTACT  BETWEEN 
THE  SCIENTIFIC  AND  ARTISTIC  ASPECTS 
OP  POTTERY  AND  PORCELAIN. 

By  Prof.  A  E.  Oliiirob.  K.A  Oxon.,  7.C.8. 

IiEoruBB  rv.— -Dblivbrkd  Monday,  Dec.  13, 1881. 

Soft  Paste  PorcelaiM,  European  and  Oriental, 

Softness,  as  tested  by  the  file,  or  by  a  frannent 
of  quartz  (or  even  felspar),  and  by  fusibility  in  the 
kiln,  generally  go  together  in  Uie  case  of  trans- 
lucent wares,  usually  known  as  porcelain.    No 
exact  classification  of  these  pastes,  or  bodies  (which, 
after  all,  are  mere  mixtares,  variously  ana  often 
capriciously  compounded),  is  iwssible.  But  it  is  not 
^without  reason  that  the  glassy,  the  felspathic,  the 
phosphatic,  and  the  kaolinio   constitueDts  which 
i^aractense  certain  wares,  should  be  regarded  as 
determininfi:  the  species  or  kind  of  porcelain  to  which 
they  severaUy  belong.  But  d^culties  in  classifica- 
tion after  this  fashion  are  always  arising,  when  one 
has,  for  instance,  to  find  a  place  for  such  a  com- 
position as  the  soapstone  body  of  early  Worcester 
make,  and  the  glaze-formed  porcelain  of  Persia. 
A  word  about  the  latter,   as   the  only  kind  of 
Oriental  soft  porcelain,  and  far  older   than  any 
European  translucent  ware,  may  serve  as  intro- 
duction to  to-niffht's  discourse.      This    Persian 
porcelain  occurs  almost  exclusively  in  three  forms, 
namely  :—ri.)  Small  white  vases,  bottles,  and  cups 
without  otner  decoration  than  surface-mouldings ; 
(2.)  Open  shallow  bowls  with  rice-Krain  perfora- 
tions filled  in  with  the  glaze,  and  ouen  decorated 
with  sparse  simple  lines  of  black,  brown-purple,  or 
blue ;  (3.)  Bottles,  cups,  and  other  vessels  having 
a  blue  ground  and  lustre  decoration.     The  speci- 
mens of  the  first  and  second  groups,  and  occasion- 
ally   those    of    the    third,    oonsut    of    a   highly 
silicious  granular  paste,  or  body,  washed  over  with 
a  small  quantity  of  a  kaolinic   substance,    and 
rendered  porcellanous,  and  remarkably  translucent, 
by  means  of  the  penetration  of  the  glaze  into  its 
whole  substance  from  both  surfaces.     It  may  be 
compared  to  a  piece  of  cartridge  paper  which  has 
been  thoroughly  varnished,  so  far  as  the  cause  of 
its  translucency  is  concerned.      It  now  transmits 
a  great  part  of  the  li^ht  which  falls  upon  it,  instead 
of  regularly   refloctmg  much,  and  "scattering" 
(by  innumerable  small  irregular  internal  reflec- 
tions) more.      This  ware  has  been  fired  at  a  low 
temperature,  and  shows,  wherever  the  glaze  has 
not  saturated  the  body,  how  porous  and  fragile  the 
lattOT  is,  and  how  easily  discoloured.      Pieces  of 
Persian  porcelain,  belonging  to   group  2  above, 
were  known  in  England  as  C^mbroon  ware.  There 
are  characteristic  specimens  both  in  the  British 
Museum  and  in  that  of  South  Kensington. 

I^  me  now  direct  jour  atteution  to  the  begin- 
nings of  the  manufacture  of  porcelain  in  Europe. 
Of  course,  both  hard  and  soft  paste  were  inspired 
by  the  desire  to  reproduce  the  delightful  material 
which  the  Chinese  had  so  long  made,  and  had 
adorned  so  exquisitely.  The  first  approximate 
success  was  reached  in  the  Medici  translucent  ware, 
which  dates  from  1581.  In  this  three  materials 
were  associated,  namely,  the  porcelain-day  of 
Tretto,  near  Yicenza,  a  fine  sand,  and  a  glassy  frit. 
a      .  ^^^  extant  at  Sevres,    and   in   some 


Italian  museums.  Of  the  porcelain  said  t 
been  made  at  Venice  as  early  as  1519,  no  auf 
specimens  have  been  recognised,  but  some 
pieces  of  the  period  1720-40  are  known ;  the 
of  a  very  translucent  glassy  character.  Cos 
the  better  of  two  Venetian  porcelain  mak 
the  later  period  (1765).  It  is  curious  to  nd 
the  use  of  binoxide  of  tin  in  glass  makii 
influenced  much  of  this  Venetian  porcelain, 
smooth  milky  white,  sometimes  densely  ' 
aspect,  associated  with  a  high  degtc 
translucency,  is  to  be  attributed  to  the 
duction  of  a  stanniferous  enamel.  At  1 
a  soft  paste  porcelain  was  made  in 
and  at  Capo  di  Monte,  Naples,  in  1736.  T 
workmen  from  the  former  factory  inti^ 
the  manufacture  of  soft  porcelain  into 
(Buen  Retire)  in  1760.  On  studying  thepift 
glaze  of  these  Spanish  and  Italian  porcelaii^ 
is  able  to  discern  in  some  measure  those  r^ 
between  them  which  are  due  to  the  imp«^ 
of  methods,  if  not  of  materials,  from  one  ^ 
another.  The  soft  paste  made  at  Alcora,  iaa 
differs  from  that  of  Buen  Retire,  as  might  I 
peoted  from  the  circumstance  that  its  maDufii 
was  introduced,  not  by  Italians  from  Cq 
Monte,  but  by  (Germans  from  Dresden. 

Belgium  was  somewhat  late  in  the  maanfM 
of  porcelain,  but  Peterynck,  of    lille,  mill 
plastic  clay  with  a  clay  marl  and  a  glaaqf 
obtaining  thus  a  tenacious  and  durable  psito. 
"privilege"   dates  from    April    3rd,   1751- 
faotory  at  Toumay  was  a  success.    MarisiNd 
Sweden,  possessed  a  small  works,  where  soft  j 
porcelain  was  made.    Of  these  wares,  andolf 
which  were  manufactured  at  divers  small  pbo 
Switzerland  and  Austria,  there  is  little  knows, 
nothing  that  I  need  here  mention,   for  ws  i 
have  to  discuss  all  the  more  important  points 
nected  with  such  productions,  when  spealm 
those  which  were  turned  out  from  "R^gliA 
French  factories. 

And  here,  perhaps,  I  may  suitably  direct  JQM 
tention  to  a  subject  on  which  much  miaapprmi 
exists.  Although  in  true  hard  porcelatD,  if  wil 
colour,  both  Oriental  and  European,  a  hard  1 
and  a  hard  glaze  go  together,  it  is  not  unnsa 
find  a  great  range  of  degrees  of  hardness  » 
glazes  upon  the  so-called  soft  poroelains ;  for, 
vided  the  difficulty  of  unequal  contraction  bs 
mounted,  there  is  nothing  to  prevent  a  soft 
very  fusible  glaze,  rich  in  alkalies  or  lead, : 
being  applied  to  a  china  body  of  a  considfli 
degree  of  hardness.  So,  on  the  other  hand, 
finds  the  soft,  porous,  nearly  opaque  body  d 
Bow  porcelain,  coated  with  a  glaze  mubk 
easily  abraded  than  itself .  The  one  conditici 
be  fidfilled  is  the  greater  resistance  to  the  itf 
ing  and  fusing  effect  of  heat,  which  the  body : 
enioy  when  compared  with  the  glaze.  It  is  I 
ful  to  bear  these  facts  in  mind,  when  examrni 
piece  of  porcelain  which  is  said  to  be  "  aoft  pa 
Ascertain,  by  a  file,  or  a  piece  of  quartz  or  W 
the  hardness  of  the  paste  on  some  portion  d 
vessel  free  from  glaze,  and  do  not  be  oontMil ' 
any  signs  of  attrition  which  the  g)aso  may  i 
And  it  may  be  further  noted  that  ib»  ranovl 
enamel  colours  by  wear  ia  by  no  means  a  wig 
the  porcelain  boay  beneatii  being  aoft  paslib 
points  rather  to  tiie  hardnen  of  the  s^iim^  orti 
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^^^  at  which  the  painting  on  its  surface 
filed. 

ttn  retunimg  to  the  subject  of  soft  paste 
^  of  foreign  mannfactore,  I  woald  oirect 
nitM)ii  to  the  French  works,  as  illustrated 
p^ciiDeiu  before  you.  Ton  will  notice  the 
neee  which  the  productions  of  certain 
«f  these  factories  bear  to  each  other.  Tou 
the  remarkable  translucency,  and  almost 
"Ace,  of  the  early  wares  of  St.  Cloud,  and 
adtte  Faubourg  St.  Honor6,  Paris.  Here 
•bd  products  of  Chantilly,  and  Mennecy- 
^»  Qd«kD8,  and  Sceaux.  The  employment 
■ftrous  washes  to  whiten  the  body,  con- 
ftt  Mrly  Ghantilly  porcelain  with  that  of 
A  chronological  list  of  the  chief  French 
I  ohiUts  many  points  of  interest,  when 
qirnentative  specimens  of  each  side  by  side. 

Ibm:    Faubourg 
uori. 

ainecy-Villeroy. 
loeDiies. 

these  factories  produced  good  wares, 
f  technical  skill,  of  artistic  knowledge, 
able  raw  materials,  offered  in  some  cases 
whacks  to  assured  and  permanent  suc- 
works  at  Yincennes  were  started  about 
jrek  few  years  were  engaged  in  futile 
s,  until  about  1745.  In  1753,  they 
nised,  and  in  1756  transferred  to  Sevres. 
>r  body  of  the  Vu:ux  Sevrei,  the  pdte 
ists  of  eight  parts  marl,  and  seventeen 
isociated  with  seventy-five  parts  of  a 
and  covered  with  a  lead-glaze.  I  give 
ddon  of  the  frit  and  glaze,  that  the 
mbsisting  between  the  composition  of 

of  soft  paste,  and  that  of  many  £ngli£^ 
lybe  apparent. 
Bs  frit  consisted,  in  100  parts,  of — 


1753.  Oxieans. 
1753.  Soeaux. 
1756.  Sevres. 
1768.  Etiollefl. 
1773.  BourglaReine. 
1784. 


1 


fused  together  and 
then  washed. 


parts 

tparts 

a  mlt  7*2  parts 

Sparta 

'6  parts    

i3  6 parts   .... 

«8  glaze  consisted  in  100  parts — 
d  or  Htharge,  88  parts' 

rtTtfeih;  15  '^  .  fused  together 
lpartr..r!....\r..  and  ground, 

iteof  soda,  9  parts    ..^ 

',  after  having  been  baked,  was  glazed  and 
en  the  colours  were  applied  by  dusting 
lazed  surface,  which  had  been  previously 
th  a  thin  film  of  fat  oil  of  turpentine, 
pieces  are  fired,  and  the  process  of 
I  the  enamel  colour  is  repeated — the 
j;  fired  again.  By  repeating  these  two 
sveral  times,  the  fine  coloured  grounds 
Mttm  was  iiunous,  were  obtained.  The 
,  often  marbled  and  veined  with  gold, 
f  use ;  the  bleu  turquoise  was  invented 
id  the  rose  oarn^,  or  Pompadour,  the 
le,  tlie  rat  pommejaune  daire,  vert 
It  imam,  in  1867.  The  special  beauty 
wfwtaottiiliie  intrinsio  excellence  of 


the  enamel  colours,  though  this  is  high,  bat  in 
the  penetration  of  the  glaze  by  the  enamel  ground- 
colours, and  the  rich  but  soft  effect  thereby  pro- 
duced— an  effect  which  is  enhanced  by  the  special 
qualities  of  the  soft  and  fusible  paste  beneath. 

From  old  Sevres  let  us  turn  to  old  Chelsea,  the 
earlier  productions  of  which  show  the  presence  of 
much  vitreous  matter,  like  the  soft  paste  of  the 
French  factory.  The  date  of  the  Chelsea  works 
is  not  known.  As,  however,  a  high  degree  of 
excellence  had  been  reached  as  early  as  1745, 
evidence  of  this  being  afforded  by  the  three 
specimens  of  **  bee  milk  jugs  "  known  to  exist,  all 
marked  with  an  incised  triangle  and  *' Chelsea, 
1745,"  engraved  in  the  paste,  it  is  incredible  that 
the  manufacture  could  have  originated  in  that  year. 
Weknowthatinl7478omeStaffordshirepotterswent 
to  Chelsea,  but  the  notion  that  any  improvement 
can  be  traced  to  this  source  is  obviously  erroneous. 
However,  it  would  appear  that  they  soon  left  the 
ori^;inal  factory,  ana  set  up  an  establishment  of 
their  own.  We  have  data  for  arrang^g  the  pro- 
ductions of  Chelsea  according  to  these  periods : — 

Period  I.— 1745  (?)  to  1757. 
Period  n.— 1759  to  1769. 
Period  III.— 1769  to  1784. 

During  period  I.,  the  porcelain  was  characterised 
by  considerable  translucency,  much  glassy  grit  being 
employed  in  the  paste,  and  the  fflaze  being  also  very 
soft.  During  the  second  period,  the  colouring  was 
soft  and  yet  rich,  but  the  ware  was  less  glassy,  and 
the  glaze  rather  more  greenish.'  Towards  the  middle 
of  this  period  (1764)  Nicholas  Sprimont,  the 
owner,  tned  to  sell  the  factory.  It  was  then 
in  most  active  operation,  for  a  single  year's 
production  (over  and  above  private  sales)  took 
sixteen  days  to  dispose  of  by  public  auction. 
The  catalogue  of  that  auction  comprised  over 
1,600  lots,  and  more  than  6,500  pieces.  In  1757, 
the  works  slackened  aud  then  ceased,  the  manu- 
facture being  resumed  in  1759.  From  that  date, 
all  the  ware  was  phosphatic ;  that  is,  it  contained 
much  bone-ash  in  the  oody,  while  the  use  of  gold 
in  decoration  became  more  frequent  and  more 
lavish ;  figures  with  gilding  upon  them  are  not, 
indeed,  so  much  as  named  in  the  sale  catalogue  of 
1756.  Here  I  may  name  and  show  you  a  pecmiarity 
of  the  early  Chelsea  body  (of  period  I.),  which  was, 
I  believe,  first  recognised  by  Dr.  Diamond.  This 
white  leafy  saucer  iUustrates  the  characteristic  to 
which  I  refer.  On  looking  through  it  at  a  candle, 
we  notice  a  number  of  moonlike  discs  scattered 
throughout  the  piece,  aud  much  more  translucent 
than  the  rest  of  the  body.  They  seem  to  be  due 
to  an  irregular  and  excessive  aggregation,  in  fact, 
of  the  vitreous  frit  which  formed  so  large  a  con- 
stituent of  the  early  Chelsea  ware.  Typical  speci- 
mens of  the  second  period  are  seen  in  the  large 
vases  (1764)  in  the  British  Museum ;  in  the  third 
period,  when  the  works  were  in  the  possession  of 
W.  Duesbury,  of  Derby,  the  style  became  more 
ornate,  and,  in  many  instances,  indistinguishable 
from  that  of  Derby.  Some  suggestions  as  to  the 
materials  employed  at  the  Chelsea  works  may  be 
gatiiercd  from  the  following  statements  in 
Grosley's  ''Tour  in  London,"  '*  the  sort  of  earth  fit 
to  make  porcelain  "  was  supplied  by  Cornwall  to 
Chelsea :  potmded  glass  was  then  used,  and  sand 
from  Alum  Bay.  It  will  be  recoUeoted  that  DotMl 
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ela^  had  been  worked  as  e&rly  as  1666,  and  the 
clay  of  Bovey  Tracey  as  early  m  1730,  But 
chaniicalanalyBiMof  antlietitiospedmeiisof  Chelsea 
oonfirma  the  separation  I  have  made  of  Chelsea 
china  into  three  periods,  which  may  be  reepec- 
Hvely  designatod  as — 

I.  The  viireons. 
II.  The  nhosphatic, 
III.  Tbekaolinic. 

e  abont  this  will  be  seen  furthci 


Let  ns  now  turn  to  another   famous    English 
faotoiy,    that    of    Bow.       The     introduction 
the   cDsracteriatio    constitui>Dt   of  what    is   of 
called  by   Continental     authoritips    "  natural 
English  soft  porcelain,"  is  usually  attributed  to 
Jonah  Spode  the  younger,   Eon    of   that   Josiah 
Spode  who,  at  first  a  workman,  rose  to  considi 
able  position  and  wealth,   and  who  died  in  1T9T. 
His  son  soon  afterwards  began  making  porcelain,, 
and  attained  great  excellence  in  smooth  uniformity, 
truth  of  form,  and  fineness  of  glaze.      He  died  in 
182T,  his  partaer,  William  CopeUnd,   having  died  | 
in  1826.    Josiah  Spode  the  third  was  the  second 
son  of  Josiah  Spode  the  second,  but  he  only  Bnr~  i 
Tived  to  cairy  on  the  porcelain  mouufooture  fof 
two  years,  his  older  brother,  J.  HanimoralOT-,  being 
in  business  in  London  as  Spode,  Son,  and  Cope~  ! 
land.     In  1833,  8.  T.  Copeland  bought  the  works 
at  Stuke  belonging  to  Spode ;  afterwards  the  firm  I 
became  Copeland  and  Oarrett. 

It  will  thus  be  seen  that  no  Spode  porcelain  caij  | 
be  earlier  than  1797,  prohnbly  not  much  earlier, 
tlian  1800.  If,  then,  we  find  phosphate  of  lime  iii  j 
porcelain  of  an  earlier  date,  and  of  other  manu-  | 
facture,  Spode's  supposed  introduction  of  bones 
into  English  porcelain  paste — in  fact  his  supposed  . 
invention  of  "  natural  or  English  soft  porcelain"— -  | 
falls  to  the  ground.  Now,  chemical  analysis  of 
many'  specimens  much  rarlier  than  any  of  Spode'js 
make,  proves  this  to  have  been  the  cose.  Bow, 
Chelsea,  Worcester  and  Caughloy,  arc  all  alike  iii 
tlus  particular— all  contain  phosphate  of  lime  from 
"bones.  The  excavations  in  1869,  at  the  works  cf 
Messrs.  Bell  and  Black,  revealed  many  nnglazed 
{raiments  and  wasters  which  must  have  been 
made  on  the  spot ;  some  of  these  I  have  analysed 
Donipletely,  otners  I  have  tested ;  all  tell  the  same 
tale.  The  patents  speak  in  the  same  way.  The 
1744  specification  of  Hcyly  and  Frye  gives  one 
part  ofpotash.  one  of  sand  or  flint  and  unoker.  In 
1749,  T.Trye'a  patent  names,  in  lieu  of  unaker(an. 
earth  from  the  Cherokpe  territory,  U.S.),  a  virgin 
eartli,  produced  by  the  calcination  of  certain  I 
"animals,  vegetable!!,  and  fossils."  This  is  directeLi ' 
te  be  mined  with  flint  or  sand,  and  a  certain  pro- 
portion of  pipo-clay.  The  gliize  was  made  of  red 
lead,  saltpetre,  and  sand,  with  some  white  Ic^i 
and  smalts.  There  can  be  no  difficulty  in  identa- 
^ing  the  earth  produced  by  the  catenation  of 
certain  animal  and  vegetable  matters,  as  boiie- 
earth,  or  caldnod  bones,  which  is  essentially 
phosphate  of  lime ;  but  the  patentee  did  not  desire 
to  be  too  explicit.  Here  ore  the  analytical  results 
oonfirming  this  deduction.  They  are  obtained  by 
means  of  a  careful  chemical  examination  of  sonii.' 
frsi^imentB  of  nnglaxed  porcelain  of  obviously  ear]  y 
period,  disinterred  during  draininK  operation;  at 
&«  WBtia  of  UessiB.  Bell  and  Black,  at  Bow  :— 


Phosphorio  odd 11' 

Soda   1- 

Magnesia * 

Potash - 

The  resemblance  between  the  Bow  anj 
CShelsea  porcelain  of  the  second  period  ia  coni 
by  analysisof  tbe  latter  which  I  have  made.  ' 
have  given  me  about  40  per  cent,  of  silica,  k 
per  cent,  of  phosphoric  acid ;  but  the  Bow  hi 
softer,  indeed  it  may  be  easily  cut  with  a 
and  the  gloie,  which  takes  colours  well,  in 
piquf  avfc  poinU  noirt.  The  bottoms  of  vosa 
cups  of  Bow  are  often  heavy  and  uneveo.. 

Suently  they  have  been  ground  level. 
^aughloy  specimens,  alt  Pennington's. 
Stafibrd  shire,  and  many  Worcester,  contaic 
phate  of  lime,  little  use  can  be  mode  of  tha  . 
iipplted  molf  bdio  acid  t«st  for  phosphoric  ac 
order  to  determine  the  origin  of  a  {nece  of  oJ 
paste  porcelain. 

The  Bow  factory  was  on  extensive  one ;  m 
ing  to  Craft's  well-known  inscnption  ia 
British  Ilusenm,  ;J00  hands  were  there  ennili 
It  may  have  been  established  earlier  than  us 
of  the  first  patent  (1T44),  some  say  in  173a._ 
characteristic  qualities,  from  on  artistie  pa 
view,  of  its  productions  resemble  thove  of  Q 
porcelain,  but  they  were  not  developed  i 
instances  to  the  full  extent  possible  :  the  pM 
I  tion  into  the  glaze  of  the  enamel  colours,  ■ 
<  warm  Inminous  quality  of  the  paste,  &re  comi 
I  able  features  in  Bow  porcelain,  but  the  fn 
I  porosity  of  the  body  admitted  of  the  ready  si 
tion  of  grease,  and  of  accidental  colouring 
I  stances,  which  caused  unsightly  disfignm 
From  what  I  have  said,  it  will  be  evidwt 
the  characteristic  ingredient  of  Bow  porceU 
bone  ash  or  phosphate  of  lime,  which  subeeqi 
came  into  general  use  throughout  the  coimU 
I  A.  few  of  the  recorded  recipes  for  the  mn 
ture  of  the  body  of  ordinary  EnKlieh  pon 
,  during  the  last  40  or  50  years,  will  sf  rve  fi 
I  the  important  part  which  j^ospbate  of  lias 
in  this  composition : — 

i.  ii.  iu.  iv. 

Bone  ash  ..  *7     ,.     *6     ,,      " 
Chinadaj     34     ..     23     .. 
China  stone  —     . .     28     . . 

Hint —     ..     —     .. 

Felspar  ..     10     ..    —     .. 
GUsay  frit      . ,     —       3      . . 

Analyses  of  modem  English  porcelain, 
about  1840,  gave: — 

Silica     40 

Alnndna  22  to 

Lime 10  to 

Fhonihate  of  lime  and  iron IS  ta 

Alkalies  3to 

Thus  far,  I  have  spoken  almost  exclnsivdy 
productions  of  Chelsea  and  Bow;  a  OM 
English  factory  demands  some  attentkm 
Worcester  stands  by  itself  in  mare  partienlai 
one,  but  its  surviviJ  for  130  yearn  alone  W] 
it  from  aU  other  English  fiuitorieg  in  an  < 
tionol  way.  In  order  to  stody  the  prodnoli 
the  Worcester  works  iiitflIl%(Otly,itlieeo«i 
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(^ui{^  of  style  snd  taste  which  occurred 
3  to  tme  in  the  history  of  the  porcelain 
d  it  ii  also  necessary  to  observe  the  suc- 
'Sageg  of  composition,  and  consequently 
both  in  body  and  glaze.  A  convenient 
pcslanangement  of  the  Worcester  periods 


01 

Modem. 

t;tttom2. 

IV. 

1793  to  1807 

l7Tltol783. 

V. 

1807  to  1813 

ITU  to  1793. 

VI. 

1813  to  1840 

lastistic  point  of  view  the  works  of  the 
itirakily  transcend  those  of  the  modem. 
MyMing,  and  the  hard  over-precise  finish, 
■ind  the  productions  of  the  closing  years 

eBDth  century  and  of  the  later  time, 
deprived  the  decoration  of  Worcester 
ill  its  original  softness,  freedom,  and 
be  painters  and  gilders  seemed  to  have 
mg  to  emulate  the  rigid  exactitude  of 
li^  processes,  which  were  coming  day 
« into  Vogue.  And  they  succeeded  very 
^pressing  the  human  element  of  their 
and  in  making  it  gorgeous,  precise, 
Beting. 

Jed,  through  the  kindness  of  Mr.  B.  W. 
learaed  and  talented  director  of  the 
Toria,  to  give  you  the  recipe  for  the 
of  the  earnest  body  made  at  Worcester ; 
le  True  Secret  of  Making  Worcester 
a  secret  supposed  to  have  been  lost. 
body  was  a  mixture  of  a  prepared 
ir  other  ingredients. 

BoDT  or  IST  Pebxod. 

5  parts. 

5 

2 

pyrodc 1 

ypock 4} 

hove-named  was  prepared  from  the 
fredients: — 

40part8. 

Hint 24 

8 

1 

e  second  period  the  body  contained : — 


it 


75  parts. 

15 

10 


parts. 


used  being  pnpared  from — 

120 

7 

7 

;....  14 

« 40 

wnd  at  Woroesterin  the  second  period 


ft 
>> 
>> 

i9 


lof  soda  .. 


38  parts. 
27 
11 
15 
9 


ft 


It 


of  several  specimens  of  old  and  modem  Worcester 
porcelain,  which  were  on  the  table.] 

The  following  list  of  potteries  where  soft  paste 
porcelain  was  made,  is  mstructive  in  many  ways, 
but  has  no  pretension  to  completeness.  The  histovy 
of  almost  all  manufactories  has  been  a  chequered 
one,  and  many  have  enjoyed  but  a  very  brief 
existence: — 


1745  to  1849,  Derby. 

1751  to ,  Worcester. 

1756  to  1802,  Lowestoft. 
1772  to  1814,  Caughley. 


1795  to  1812,  Pinxton. 

1813  to  1820,  Nantgarw. 

1814  to  1817,  Swansea. 
1820  to  1842,  Swinton. 


fopidT  of  "  soapy  rock,''  that  is, 
olfiff  Ajdzated  magnosiaa  silicates: 
p«iiinA.(ipom  ifalUon,  in  Cornwall)  { 
>  flA.  wliJksh  ia  ftiU  largely  used  at 

vdbloiio  dflioribe  itbepecnUaritiea ' 


[The  lecturer  proceeded  to  illustrate  the  peculiar 
qualities  of  the  porcelains  produced  at  these 
factories  by  means  of  specimens  on  the  table.] 

I  cannot  conclude  without  expressing  my  best 
thanks  for  the  loan  of  specimens,  new  and  old,  to 
Messrs.  Minton,  of  Stoke,  to  Mr.  B.  W.  Binns,  of 
Worcester,  to  Messrs.  Phillips,  of  Oxford-street,, 
and  to  Mr.  Litchfield,  of  Hanway- street. 

Erratum  in  Lecture  III. — ^The  figfure  3  has* 

dropped,  durixxg  printizig,  from  the  fonnula  Fe»  Oa>  aa  page* 
107;  line  3.       -_ 

KSBTIV08  07  THB  SOCTIBTT. 

Ordinary  Meetings. 
Wednesday  evenings,  at  eight  o'clock: — 

Januaby  19. — **  Causes  of  Buooess  and  Failure  in 
Modem  Gold  Mining."  By  Alfred  G.  Locx,  F.R.G.S^ 
Htds  Clajixe,  Esq. ,  will  preside. 

Januast  26.— **  tlve  Years'  Experience  of  the  Work- 
ing of  the  Trade  Marks*  Begutration  Act."  By 
Enicuin)  Johnson. 

Fkbbuaey   2.— "Trade  Prospects."      By  Stephen 

BOXTBNE. 

Febbuaby  9. — **  The  Present  Condition  of  the  Art  of 
Wood-oarring  in  England."  By  J.  HtTNOBuroR^ 
Pollen. 

Febbuaby  16. — "The  Participation  of  Labour  in  the- 
Profits  of  Enterprise."  By  Sbdley  Taylob,  M.A., 
late  Fellow  of  Trinity  College,  Cambridge. 

Febbuaby  23.— "Keoent  Advances  in  Electric  light-^ 
ing."    By  W.  H.  Pbebcb,  Pres.  Soc.  Tel.  Enar. 

Maboh  2.— "Flashing  Signals  for  lighthouses.'^ 
By  Sir  William  Thomson,  LL.D.,  F.R.S. 

Mabch  9. — "Improvements  in  the  Treatment  of 
Esparto  for  the  Manofaoture  of  Paper."  By  William 
Abnot,  F.C.S.  ^^ 

Mabch  16.— "The  Manufacture  of  Aerated  Waters."" 
By  T.  P.  Bbuce  Wabeen. 

3£asch  23.—"  The  Increasing  Number  of  Deaths  fron^ 
Explosions,  with  an  Examination  of  the  Causes"    By 

COBNELIUS  WaLFOBD. 

Dates  not  yet  fixed: — 

"Buying  and  Selling;  its  Nature  and  its  Tools." 
By  Prof.  BoNAMY  Pbioe.  On  this  evening  Lord  Aused> 
S.  Chubchill  will  preside. 

<*The  Discrimination  and  Artistic  Use  of  Precious 
Stones."    By  Prof.  A.  H.  Church,  F.C.S. 

"  The  Compound  Air  Engine."  By  Cd.  P.  Bxa:u- 
MONT,  R.E. 

Foreign  and  Coolonial  Section. 
Tuesday  evenings,  at  eight  o'dook:— 
Febbuaby  1.— "The  Industrial  Products  of  South' 
Africa. ' '    By  the  ^igfat  Honourable  Sir  Henby  Babtle 
Fbebe,    Bart.,    G.C.B.,    G.C.S.I.,    D.C.L.,    LL.D., 

F.R.G.S.,  &c.  .  «      ^  . .  .     .. 

Febbuaby  22.—"  The  Languages  of  South  Afnoa.  '• 

By  RoBEBff  N.  CusT.  •  ,     ,   ,.    ^    « 

Mabch  16.— "The. Loo  Choo  latoaadft*"    By  VXsimwSl 

•TOJEDT  A.  GUBBINS. 
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Apbil  5.—*'  Trade  Belationfl  between  Great  Britain 
And  her  Dependmcies."    Bj  Williax  Westoabtk. 

Applied  Chemistey  and  Physics  Section. 

Thunday  evenings,  at  eiglit  o'clock: — 

Januaby  27. — "A  New  Mechanical  Fnmaoe,  and 
a  Continuous  System  of  Manufacturing  Sulphate  of 
Soda."  By  Jaicbs  Macteab,  F.C.S.  J.  C.  Stevenson, 
M.P.,  will  preside. 

Febbvabt  24. — *'Deep  Sea  Inyestigation,  and  the 
Apparatus  used  in  it.'*    By  J.  G.  Buchanan,  F.R.S.E., 

Maboh  24.-^"  The  Future  Deyelopment  of  Electrical 
Appliances."    By  Prof.  John  Pebbt. 

Indian  Section. 
Friday  eyenings,  at  eight  o'dook: — 

Januabt  21. — **  Forest  Conservancy  in  India."  By 
Sir  RzcHABD  Temple,  Bart.,  G.C.S.I. 

Febeuaby  11.— "The  Gold  Fields  of  India."  By 
Htde  Clabkb. 

Maboh  4.— <<  The  Besults  of  British  Bule  in  India." 
By  J.  M.  Maclean. 

Mabch  25.—"  The  Tenure  and  Cultivation  of  Land 
in  India."    By  Sir  Geoboe  Campbell,  K.C.S.I.,  M.P. 

Mat  13.— "Bumuih."  By  General  Sir  Abthub 
Phatbe,  G.C.M.G.,  K.C.S.I.,  C.B. 

Cantor  Lectures. 

Monday  evenings,  at  eight  o'dook : — 

The  Second  Course  will  be  on  "  Watchmaking," 
by  Edward  Bigg,  M.A.    Three  Lectures. 

Syllabus  of  the  Course. 

Lectubb  I. — Febbuabt  7. 

Introduction — Units  of  Time — Historical  Sketch— 
Description  of  usual  forms  of  watch —Escapements — 
Conditions  of  accurate  timekeeping,  and  arrangements 
necessary  for  their  maintenance  in  the  higher  class  of 
watch. 

Lbotube  II. — ^Febbttaby  14. 

The  ordinaiT'  watch — Degree  of  accuracy  required  in 
it — Systems  of  manufacture  in  this  country  and  abroad 
— Description  of  specimens  illustratiye  of  the  various 
stages  of  construotion^Comparison  of  the  several 
isystems. 

Lbotube  III. — ^Febbuabt  21. 

Necessity  of  efforts  to  promote  the  art  in  this  country 
— Need  of  education,  theoretical  and  practical,  in 
horology— Literature— Great  want  of  uniformity  in 
gauges,  screws,  &o. — Exhibition  of  ordinary  and  com- 
plicated  watches,  and  of  watchmakers'  tools— Conclu- 
sion. 

The  Lectures  will  be  illustrated  by  Specimens, 
Models,  and'  Diagp-ams.  The  different  movements, 
&c.,  will  be  shown  enlarged  on  the  screen  by  means  of 
the  Aphengiscope  and  the  Electric  Light. 

The  Third  Coarse  will  be  on  **  The  Soientiiic 
Prindples  involved  in  Electric  Lighting,"  by  Prof. 
'W.  G.  Adams,  F.B.S.    Four  Lectures. 

March  7,  14,  21,  28. 

The  Fourth  Course  will  be  on  **  The  Art  of  Lace- 
xnaldng,"  by  Alan  S.  Colb.    Three  Lectures. 

April  25  ;  May  2,  9. 

The  Fifth  Course  will  be  on  ''  Colour  Blindness 
sad  its  £ifluenoe  upon  Various  Industries,"  by 
B.  Bruden^uCi  CAiLXER,  F.B.C.S.    Three  Lectures. 

Jfoj  16,  23,  80. 


Admission  to  Meetinos. 

Members  have  the  right  of  attendinj 
Society's  meetings  and  lectures.  Ever] 
can  adimit  two  friends  to  the  Ordinary  and 
Meetings,  and  one  friend  to  the  Cantor 
Books  of  tickets  for  the  purpose  have  hi 
to  the  Members,  but  admission  can  also  b< 
on  the  personal  introduction  of  a  Memlx 


XXETIHG8  FOB  THE  EHSXTIVG  WI 

MosTDAT,  Jav.  17Tn... Royal  Geoffraphical,  UniTcnitj 
Burlington-gardens,  W.,  8^  p.m.    Mr.  C.  J 
"The  Arctic  DinooTeries  along  the   Coai 
Joeef  Land,  by  Mr.  B.  Leigh  ^ith,  in  IS 
British  Architects,  9,  Conduit-street,  W., 
joumed   Discussion    on   Mr.   £.    C.    Bo 
'*  Sanitary  Sdenoe  in  its  BeUtion  to  Civil  A 
Medical,  11,  ChandosHstreet,  W.,  8^  p.m. 
Victoria  Institute,  7,  Adelphi-terraoe,  TV.C. 
SouthaU,  "  PUocene  Man  in  America,'*  U 
by  a  second  Paper  on  the  same,  by  Prx 
Dawson. 
London  Institution,  Finsbury-circus,  E.C., 
W.  Huggins,  **  The  Photographic  Spectra  • 
TuxsDAT,  Jan.  18th.. .Royal  Institution,  Albemjurle 
8  p.m.  Prof.  E.  A.  SchKfer,  **  The  Blood." 
Civil  ESngineen,  8ft,  Great  George  sUeet, 
8.W.,  8  p.m.    Messrs.  T.  F.  Brown  and  G 
**  Deep  Winning  of  Coal  in  South  Wales.*' 
Btatistioal,  Somerset-house-terraoe,  Strand,  1 
Mr.  J.  T.  Danson,  "  Grewth  of  the  Humai 
Pathological,  68,  Bemers-street,  Oxford-«tree 
Zoologiod,  11,  Hanover-square,  W.,  Sijp.m. 
Wkdnxbdat,  Jax.  19th...80CI£TT  OF  AjlTSt 
Adelphi,  W.C,  8  p.m.    Mr.  A.  G.  Lock, 
Success  and  Failure  in  Modem  Gold  Minis 
Bfeteorolooneal,  26,  Great  George^treet,  6 
Annual  General  Meeting.    Beport  of  the 
Address  by  the  President. 
Geological,  Burlington -house,  W.,  8  p.m. 
M.  Duncan,  **  The  Coralliferous  Series  of 
Connexion  with  iiie  last  Upheaval  of  the 
2.  Mr.  G.  R.  Vine,  "Further  Notes  or 
Diastoporidse,    Busk."     3.   Mr.    O.     W 
"  Further  Notes  on  the  Carboniferous  Fet 
Entomologicad,  11,  Chandos-street,  W.,  7  ] 

Meeting. 
Archnological  Association,  32, 8ackvillc*-8fat 
Mr.  J.  Bomilly  Allen,    "Notes  on  som 
Remains  near  Feating,  Forfarshire.'* 
Institute  of  Bankers  (at  the  Theatre  of  the  1 
tution,    Finsbury-circus.   E.C.},  6  p.m. 
Chalmers,  "  The  Codification  of  Mercant 
especial  reference  to  the  Law  of  Negol 
ments." 
TnuBSDAT,  Jam.  20th... Royal,  Burtington-house,  W 
Antiquaries,  Burlington-house,  W.,  8^  p.m. 
Linnean,  Burlington-house,  W.,  8  p.m.     1. 
J.  Lowe, "  Some  Hybrid  British  Ferns."  2 
Phillips,  "  A  Reviuon  of  the  genus  Vibria 
Chemical,  Burliiurton-house,  W.,  8  p.m. 
Armstrong,  "  Some   Hydrocarbons  pres 
Spirit.*'     2.  Mr.    E.  Vogel,  ••  Determin 
Relative  Weight  of  Single  Molucules.**    : 
Downes,  "The  Oxidation  of  Organic  Mat 
4.  Prof.  Idvorsidge,  "  Analysis  of  Queeu 
London  Institution,  Finsbury-drcns,  E.C., 
W.  E.  Ayrton,  "  The  Production  of  Elect 
Royal  Institution,  Albemarle-street,    W., 
Francis  Hueffer,  "  The  Troubadoum."    ( 
Royal  Historica],  ^,  Albemarlfr-etrpet,  W., 
Numismatic,  4,  St.  Martin's-plaoe,  W.,  7  p. 
Philosophical  Qub,  WiUis's-iooms,  St.  Ji 

6^  p.m. 
Civil  and  Mechanical  Engineen,  7,  Weatmini 
S.W..  7  p.m.   Mr.  J.  Coates,  "  AnpUcataoa 
Machinery  to  Mines,  Gas  WorkiB,  Graix 

&c.»»  

Fhiday,  Jam.  218T...80CIETT  07  ABTSi  J6hn-s> 
W.C,  8  p.m.    (Indian  Section.)    &i  Bk 
"  Forest  Conservancy  in  India.*' 
Royal  Institution,  Albemaik  atieci,  W.,  8 
Meeting.    9  p.m..  Dr.  Wazren  De  La  Bae 
'  mena  of  the  Electric  Disduuge  with  1 
of  saver  Oells.*' 
Saturday,  Jam.  22nd... Physical,  Soienee  SdKiola,  & 
ton,S.W.,Sp.m.  Hr.  B.  T.  Olaaclbrodk,  * 
ment  of  Small  Bnriiitamia 
Comparing  the  Capadties  ^ 
B(^  Botanic,  InneMNla, 
Rml  Inftitati(m,  '"' 
^diMgrColvJ]i,**Ih0 
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NOTICES. 


ABJOUBVMEKT  07  MZSTINO. 

maequence  of  the  small  attendance  at  the 
xy  Meeting,  last  Wednesday,  19  th  inst. 
;  to  the  inclemency  of  the  weather),  the 
ion  on  Mr.  Alfred  G.  Lock's  paper,  **  Causes 
cess  and  Failure  in  Modem  Gold  Mining,'* 
Ijoumed  to  Monday  eyening,  24th  inst.,  at 
Cards  of  invitation  issued  for  the  meeting 
i  available  for  next  Monday. 


LABEL  FOB  PLAITS. 


I  Council  are  prepared  to  award  a  Society's 
r  Medal,  together  with  a  prize  of  £5,  which 
een  placed  at  their  disposal  for  the  purpose 
r.  6.  F.  Wilson,  F.B.S.,  for  the  best  label  for 

)  object  of  the  offer  is  to  obtain  a  label  which 
fe  cheap  and  durable,  and  may  show  legibly 
f?er  is  written  or  printed  thereon ;  the  label 
be  suitable  for  plants  in  open  border, 
considerations  will  principally  govern  the 


award  will  be  made  on  the  recommenda- 
l  a  committee,  which  will  be  appointed  for 
xpote  by  the  Council. 

simen  labels,  bearing  a  number  or  motto, 
ioompanied  by  a  sealed  envelope  containing 
ine  of  the  sender,  must  be  sent  in  to  the 
iry  not  later  than  the  Ist  May,  1881. 
Gonneil  reserve  to  themselves  the  right  of 
siding  the  Medal  and  Prize  offered,  if,  in 
iaioa  of  the  judges,  none  of  the  specimens 


(By  Older) 

fi.  Tbthdcan  Wood,  Secretary. 


PBOCEEDINOS    OF   THE   SOOIETT. 


SEVENTH   ORDIHABT    MBETIKO. 

Wednesday,  January  19th,  1881;  B.  Fbanois 
CoBB,  Treasurer  of  the  Society,  in  the  chair. 

The  following   candidates   were   proposed  for 

election  as  members  of  the  Society : — 

Barker,  Georg^e  E.,  Sutherland- villa,  Chiswiok. 
Barlow,  Walter  Alfred,  6,  St.  Paul*  a -churchyard,  E.C. 
Buohan,  William  Faton,  21,  Renfrew-street,  Glasgow. 
Burt,  Frederick,  F.R.G.S.,  Woodatock,  Creaoent.road, 

Crouch-end. 
Temple,  Sir  Richard,  Bart.,  G.C.S.I.,  CLE.,  D.C.L., 

The  Nash,  near  Worcester. 
Tovey,  Major  Hamilton,  R.E.,  Waltham  Abbey,  Essex. 

The  following  candidates  were  balloted  for,  and 

duly  elected  members  of  the  Society : — 

Andrew,  Capt.  C.  W.,  286,  Eennington-pi^k.id.,  S.E. 
BayliBS,  Samuel,  5,  Victoria-street,  Westminster,  S.W. 
Browne,  Miss  Annie  Leigh,  68,  Porohester-terraoe,  W. 
Johore,  The  Maharaja  of,  Singapore. 
Keymer,  H.  J.   C,  Marine-cottage,  Gorleston,  and 

Gorleston-docks,  Great  Yarmouth. 
Reid,  Arthur  G.,  M.D.,  Thatched  House  Club,  St. 

James's-street,  S.W. 
Rigg,  Arthur,  71,  Waninirton-cresoent,  Maida-vale,  W. 
Taylor,  GeoTffe  Noble,  3,  Carendon-place,  Hyde-pk.,  W. 
Wiseman,  William  Percival,  Cumberhmd-house,  West 

Pennard,  Glastonbury. 
Wragge,  Clement    Lindley,    F.R.G.S.,  Farley,  near 

Cheadle,  Staffordshire,  and  Adelaide,  South  Australia. 

The  Chairman  said,  as  there  were  so  few  present  owing 
to  the  severe  weather,  it  was  proposed  that  the  paper 
should  now  be  read,  and  the  discussion  adjourned  to 
Monday  next. 

The  paper  read  was  on — 

CAUSES  OF  SUCCESS  AND  FAILURE  IN 
MODERN  GOLD  MINING. 

By  Alfred  0.  Lock,  F.B.0.8. 

The  working  of  gold  mines  is  usually  the  earliest 
and  the  most  rapidly  remunerative  enterprise 
developed  in  the  countries  where  they  exist,  doubt- 
less from  the  fact  that  their  produce  is  unaffected 
by  those  conditions  which  have  more  or  less  in- 
fluence upon  almost  every  other  production  of 
nature  or  art,  viz.,  cost  of  transport,  depreciation 
by  time,  and  fluctuation  of  market  value.  Gk>ld 
mining  is  often  the  flrst  incentive  to  the  occupation 
of  new  lands,  and  has  been  the  primary  cause  of 
the  progress  of  our  most  important  colonies. 

The  ** Stock  Exchange  Year  Book"  for  1880, 
reveals  the  fact  that  £2,240,449  of  English  share 
capital  was  invested  in  so-called ''gold-mininff" 
enterprises  at  the  end  of  1879.  An  amalysis  of  this 
sum  &0W8  it  to  be  composed  of — 

£871,658  which  has  never  paid  a  dividend. 
362,041  which  has  paid  none  for  some  years  past. 
110,000  which  is  paying  about  3  per  cent. 
896,750  which  is  paying  10-50  per  cent. 

£2,240,449 

In  other  words,  more  than  half  this  lar^  amount 
is  utterly  unremunerative.  Probably  this  fact  has 
done  much  towards  creating  the  popular  notion 
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that  gold  mining  is  a  very  speculative  and  un- 
certain enterprise ;  whereas  in  fact,  none  is  safer 
or  more  hiRhfy  profitable,  when  properly  conducted. 
The  recent  favour  shownby  the  public  towards  Indian 
and  other  gold  mines,  seems  to  warrant  the  selec- 
tion of  the  present  occasion  for  a  consideration  of 
some  of  the  causes  that  determine  the  success  or 
failurd  of  their  working.  These  may  be  divided 
at  starting  into  three  distinct  heads : — 

1.  The  soundness  of  the  constitution  of  the 
omdertaking. 

2.  The  presence  of  ^old  in  the  property,  and  the 
existence  of  the  ordmary  facilities  for  mining 
operations. 

3.  The  knowledge  of  how  to  extract  the  gold  in 
the  property,  and  the  provision  of  suitable  ap- 
pliances for  the  purpose. 

Given  the  two  first  essentials,  the  problem  is  to 
apply  the  third. 

Deiore  proceeding  to  deal  with  this  question,  it 
will  be  necessary  very  briefiy  to  glance  at  the 
several  conditions  under  which  gold  occurs. 

OCCUBRENCB  OF  GrOLD. 

These  are  three — (1.)  In  the  form  of  scattered 
erains  and  nuggets,  in  alluvial  deposits,  havinr 
been  liberated  oy  natural  causes  from  its  origin^ 
matrix ;  (2.)  In  the  form  of  grains  and  leaves,  in 
mineral  veins  Tprinoipally  quartz),  still  enveloped 
in  its  matrix,  out  not  associated  with  any  other 
metals,  and  technically  known  as  *'free*'  gold; 
p.)  In  the  form  of  grains,  imbedded  in  and  most 
intimately  associated  with  (not  chemically  com- 
bined with)  various  other  metallic  compounds, 
chiefly  sulphides  and  arsenides,  and  commonly 
known  by  the  comprehensive  term  **  pyrites, 
disseminated  throughout  veins  of  quartz  or  other 
mineral.  The  first  class  I  shall  pass  over,  as, 
thouffh  of  equal  importance  with  the  rest,  there  is 
less  difficulty  and  expense  in  treating  it.  Our 
attention  will  bo  confined  to  the  free  gold  and  the 
pyritoos  g^ld  foimd  in  mineral  veins. 

Treatmbvt  op  the  Vsiir-STUFF  FOR  Benderino 
Separable  the  Free  and  Ptritous  Gold. 

The  mere  mining  operations  entailed  in  obtain- 
ing the  auriferous  rock  may  be  passed  over  without 
any  discussion,  as  being  thoroughly  well  imder- 
stood  and  carried  out.  We  may  proceed  at  once  to 
the  treatment  of  the  material  when  mined,  in  dis- 
cussing which  treatment  I  shall  refer,  where 
necessaiy,  to  those  systems  which  ought  not  to  be 
admitted,  and  shall  explain  the  reasons  why  they 
are  not  admissible. 

The  first  process  of  the  treatment  is  the  dis- 
integration of  the  material,  to  such  a  degree  of  fine- 
ness as  will  enable  the  gold  and  the  pyrites  to  be 
liberated  from  the  non-auriferous  portions  of  the 
mass. 

Crushing  and  Stamping. — ^The  disintegration  of 
the  minertd  is  conducted  in  an  establiiO^ent  known 
as  the  "  reduction  works."  The  ore,  being  reduced 
to  a  suitable  size,  is  submitted  to  tiie  poomding 
action  of  a  series  of  *'  stamps." 

These  are  heavy  iron  pestles,  lifted  to  a  height  of 
some  inches,  and  allowed  to  fall  upon  the  ore 
intended  to  be  crushed.  They  work  in  a ' '  mortar  * ' 
or  *'  coffer,"  an  iron  trough,  constantly  supplied 
with  ore  and  water,  from  which  the  orushed 
material  escapes,  as  soon  as  it  is  reduced  to  the 


desired  degree  of  fineness,  through  the  meshes  of 
closely-fitting  screens.  The  mortar  is  generally 
rectangular  in  form,  and  contains  a  set  (nsoally 
five)  of  stamps,  constituting  a  **  battery."  Hie 
mortars  should  be  securely  fastened  to  a  solid 
foimdation  of  heavy  timber,  so  as  to  prevent  jar- 
ring when  at  work.  The  stamps  are  established  m 
a  substantial  framework,  and  are  lifted  by  metas 
of  revolving  **  cams  "  or  **  wipers."  The  8taiB|s 
should  be  round,  never  square,  and  each  ban 
should  rotate,  making  part  of  a  revolution  ea/h 
time  it  is  lifted.  It  was,  at  one  time,  objected 
that  the  effective  capacity  of  round  stamps  was 
less  than  that  of  square  ones;  but  it  has  besn 
proved,  by  careful  experiments  under  like  ooa- 
ditions,  that  they  are  equal  in  that  respect,  whilst 
the  wear  and  tear  is  lessened  by  the  revolation. 
Their  weight  and  lift,  and  the  speed  at  which  they 
are  driven,  vary  in  almost  every  reduction  works, 
opinions  being  greatly  divided  on  each  of  these 
points.  Their  proper  adaptation  to  the  ore  under 
treatment  has  an  important  infiuence  upon  the 
success  of  the  operation. 

The  weight  of  stamps  ranges,  in  Victoria,  from 
224  to  1,232  lbs.  perneeid.  Although  a  medium 
weight  of  560  to  672  lbs.  is  f  oimd  in  most  instances 
to  best  suit  the  character  of  the  ore,  yet,  in  others^ 
a  higher  figure  may  be  necessitated.  In  America^ 
the  weight  varies  ftx)m  700  to  950  lbs. 

The  hei^t  of  drop  or  fall  varies  from  2  to  U 
inches  in  victoria,  and  from  7  to  11  inches  in 
America.  It  should  not  be  less  than  7  inches,  and 
may  be  advantageously  increased  if  the  stamps  are 
Hght. 

The  speed  differs  in  like  manner :  in  YictoiiSi  it 
varies  from  45  to  85  blows  per  minute  f  75  to  80 
being  generally  considered  best) ;  in  America,  from 
70  to  100. 

The  order  in  which  the  stamps  drop  varies  id 
different  mills,  but  the  desired  conditions  are  (1]» 
that  the  work  of  raising  the  stamps  shall  be  um- 
f ormly  distributed  on  Uie  cam-shaft,  so  that  Hio 
weight  lifted  may  be,  as  nearly  as  possible,  tins 
same  at  any  period  of  the  revolution;  and  (2), 
that  each  stamp  shall  fall  effectively  upon  tM 
material  to  be  crushed,  and  maintain  its  proper 
distribution.  If  the  stamps  were  allowed  to  nee 
and  fall  in  regular  succession,  from  one  end  of  the 
battery  to  the  other,  the  material  would  accumulate 
at  one  end,  and  the  effective  duty  of  all  the  stan^ 
would  be  greatly  diminished.  In  a  five-stanm 
battery,  a  common  sequence  is  (1)  the  middis 
stamp,  (2)  the  end  one  on  the  right,  (3)  the  seoond 
on  the  left,  (4)  the  second  on  the  right,  (5)  the  eod 
one  on  the  left.  Another,  which  makes  a  backwaid 
and  forward  wave,  and  thus  keeps  ^e  mortar  veiT 
evenly  filled,  is  (1)  the  middle  stfunp,  (2)  the  seconi 
on  the  right,  (3)  the  end  one  on  the  rieht,  (4)  th» 
second  on  the  left,  (5)  the  end  one  on  l£e  left.  Is 
other  miUs,  the  end  stamps  are  dropped  first,  thufl^ 
(1)  the  end  stamp  on  the  left,  ^2)  tne  end  one  on 
the  right,  (3)  the  second  on  the  left,  (4)  the  seoond 
on  the  riffht,  (5)  the  middle  one.  It  is  thought  tiiat 
the  middle  stamp  dropping  first  secures  the  gieitat 
discharge,  and  that  tne  end  stamps  dropping  fizst 
ensures  the  greatest  quantity  being  stamped. 

The  action  of  the  stamps  in  the  presence  of  water 
is  to  reduce  the  material  to  sudh  a  degree  of  fine- 
ness as  will  enable  it  to  flow  off  with  the  water, 
which  flashes  up  at  each  blow  oi  the  stempti 
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tluxmgh  tlie  loreens  placed  at  the  exit  from  the 
mortar.  The  prompt  escape  of  this  fine  material 
is  of  great  importance ;  consequently,  ^e  arrange- 
ment should  admit  of  both  a  back  and  front  £8- 
charge.  This  fact  has  been  overloc^ed  even  in 
some  of  the  batteries  most  recentiy  despatched  to 
the  Indian  gold-fields,  which  were  provided  with 
one  eacape  only,  and  had  their  effectiveness  tiius 
reduced  bj  one-half. 

The  *' gauge,"  or  number  of  perforations  of  the 
mtin^  or  screens,  varies  in  mfferent  works :  in 
^ictona,  from  60  up  to  800  holes  per  square  inch ; 
in  America,  from  900  to  10,000  holes  per  square 
inch.  Am  this  determines  the  degree  of  disintegra- 
tian  to  which  the  material  is  subjected,  it  should 
be  regnlated  by  the  character  of  the  sold  contained 
in  the  material,  and  should  always  oe  sufficiently 
ine  to  ensure  the  liberation  of  the  auriferous 
particles.  Care  must  be  taken,  on  the  other  hand, 
that  it  is  not  se  fine  as  to  cause  a  difficulty  in 
nresting  the  particles.  For  reasons  to  be  explained 
presently,  I  am  of  opinion  that  400  holes  per 
aqnare  inch  should  not  be  exceeded. 

In  order  to  save  the  mortars  from  wear  and  tear, 
kon  dies,  or  false  bottoms,  are  placed  on  them,  to 
receive  the  blows  from  the  stamps.  In  America, 
they  are  generally  of  cast  iron,  and  rest  directly  on 
the  mortar.  In  Victoria,  the  much  better  plan 
ii  adopted  of  allowing  the  dies  to  rest  upon  a 
layer,  at  leaat  three  inches  thick,  of  finely  broken 
quartz.  Bv  having  dies  of  the  same  size  as  the 
itamp-heacu  placed  on  this  layer  of  quartz  g^vel, 
m  ojpportuni^  is  provided  for  the  ulxurated  gold 
parfacles  to  get  into  the  gravel,  out  of  reach  of  the 
itamps,  and  thence  they  are  easily  recovered. 

The  character  of  the  blow  demands  attention. 
The  hardness  of  the  mineral  containing  gold  is 
always  so  much  greater  than  that  of  gold  itself,  or 
even  of  auriferous  pyrites,  that  the  same  amount 
of  stamping  on  the  three  substacces  will  render 
the  two  latter  much  finer  than  the  former.  But  it 
it  of  the  most  importance  to  prevent  the  gold  from 
bsing  sznashed  too  fine,  or  beaten  flat,  for  in  those 
eonutions  it  is  very  liable  to  be  lost.  The  tendency 
of  dow  heavy  blows  is  to  flatten  the  gold  partides, 
vlnle  that  of  smart  light  blows  is  to  effect  disin- 
tqgiation  without  materially  altering  the  shape  of 
thaparticles. 

Ihe  effectiveness  of  the  stamps  is  largely  depen- 
dent upon  the  regularity  with  which  they  are  sup- 
plied with  ore.  This  is  frequently  done  by  hand 
Libonry  which  has  many  advocates ;  but  labour  is 
wed,  wear  and  tear  are  lessened,  and  usually 
greater  regularityis  ensured,  by  using  a  self-feed- 
np  apparatus.  This  consists  of  a  hopper,  filled 
with  ore,  from  which  an  inclined  trou^  leads  to 
the  battery ;  this  trough,  Mitated  by  uie  stamps, 
discharges  its  contents  gradually  into  tJbo  battery. 
The  trooflh  supplying  water  to  the  battery  is 
senerally  placed  under  tne  self-feeding  apparatus. 
Ihe  qiiaatity  used  is  in  proportion  to  vie  character 
of  the  ore,  and  the  de^;ree  of  fineness  to  which  it 
isemshad.  In  Victoria,  it  varies  from  30  to  1,200 
gallona  per  stamp-head  per  hour,  though  300  to  500 
may  be  reckonea  as  satisfying  all  requirements.  In 
America,  on  the  other  hand»  about  93  gallons  per 
stamp-beadper  hour  is  senerally  thought  sufficient. 
It  ii  eviaent  that  the  weight  and  speed  of  the 
ftampsy  and  the  hei^t  of  their  hft,  united  to  the 
muD&er  of  holei  per  square  inch  in  the  screens, 


chiefiy  determine  the  **  duty  "  of  the  stamps,  or  the 
quantity  of  ore  crushed  per  24  hours.  Accordingly, 
in  Victoria,  it  varies  from  1  ton  to  3  ton  13cwt. : 
the  Port  Philip  Company's  6-cwt.  stamps,  giving 
75  blows  per  minute,  and  requiring  1  h.p.  per 
head,  crush  an  average  of  2  tons  4  cwt.  each  per 
24  hours ;  and  their  8-cwt.  stamps,  making  75  blows, 
and  taking  1|  h.^).,  average  over  3  tons  in  actual 
practice.  In  America,  the  quantity  varies  from 
1  ton  to  (in  some  few  instances)  as  high  as  3  tons 
per  24  hours. 

I  would  here  direct  attention  to  a  class  of  stamps 
recentiy  brought  into  notice,  which,  thouAb 
requiring  certain  modifications  to  fit  them  for 
gold  ore  crushing,  yet  are  decidedly  a  step  in 
the  right  direction — I  refer  to  W.  Basche's,  of 
Melbourne,  "direct  acting"  battery,  Husband's 
and  Sholl's  Pnouiiiatio  stamps,  and  Patterson's 
"  Elephant  *'  stamps.  They  are  all  based  upon  one 
principle :  the  battery  consists  of  two  stamps  only, 
driven  at  a  great  speed  (150  to  200  blows  per 
minute^,  and  weighing  only  2  to  4  cwt.  each,  their 
main  differences  Iving  in  the  means  adopted  for 
securing  the  speed.  The  perfection  of  stamping, 
so  far  as  quantity  is  concerned,  would  be  gained 
by  allowing  each  stamp  in  a  battery  to  work  in- 
dependently, and  to  surround  it  on  all  sides  by 
screens.  One  reason  why  some  of  the  stamps  in 
Victoria  and  America  crush  so  much  more  than 
others  is,  that  they  have  screens  both  at  the  back 
and  at  the  front  of  the  battery. 

An  excellent  little  stamp  for  prospecting  purposes 
has  been  quite  lately  invented  by  Dunham.  It  cun 
be  driven  by  mule  or  hand  power,  and  is  exceed- 
ingly portable ;  the  stamp  is  surrounded  by  screens, 
and,  consequontiy,  permits  the  maximum  of  duty 
to  be  reached. 

Appliances  for  Arresting  tue  Gold  (both  Free 
AND  Ptritous)  Rendered  Separablx  bt  thk 
Stamping  Operation. 

Having  treated  of  the  means  by  which  th( 
auriferous  material  is  disintegrated,  it  will  next  \h 
necessary  to  describe  the  appliances  used  foi 
separating  the  free  gold  and  pyrites  from  th< 
other  finely  divided  matters,  in  whose  company 
they  leave  the  battery.  This  qpporation  is  effectcc 
by  a  combination  of  two  distinct  processes: — (1.' 
The  first  consists  in  directing  the  components  o: 
the  mass  through,  over,  or  among  a  body  of  mer- 
cury, which  metal  i)0S8es8es  the  peculiar  propert] 
of  absorbing  the  particles  of  free  ^old.  This  ab< 
sorption  is  known  as  **  amalgamation,"  and  as  t 
constitutes  the  most  certain  and  satisfaoton 
method  of  collecting  the  minute  particles  of  ^Id 
from  which  the  mercury  can  be  separated  uter' 
wards  without  loss,  the  object  of  all  the  prooessei 
employed  is,  or  should  be,  to  bring  the  gold  into  ( 
fit  condition  to  be  amalgamated,  when  it  is  no 
already  in  that  condition.  (2.)  The  second  proces; 
is  tlie  provision  of  a  number  of  checks  or  oDstruc 
tions  to  the  onward  fiow  of  the  matters,  with  th( 
object  of  presenting  abundant  opportunities  fo: 
the  greater  specific  gravity  of  the  most^  valuabi 
portions  of  the  mass  to  exert  itself,  causing  then 
to  be  arrested,  while  the  worthless  matters  and  i 
portion  of  tiie  pyrites  fiow  away  to  undergo  furthe 
treatment. 

Mercury  Methods. ^Them  are  three  esaeniiall; 
different  methods  of  applying  mercury  for  the  le 
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oovory  of  tho  free  gold  at  this  staple  of  the  treat- 
ment. That  most  widely  used  originated  in 
America;  it  consists  in  placing  a  quantity  of 
mercury  in  the  coffers  of  the  stamps,  so  that  it  may 
ho  pounded  up  with  tho  material,  supplementing 
this  by  a  considerable  area  of  so-called  **  amal- 
gamated copper  plates,"  for  catching  both  the  free 
gold  which  has  escaped  the  mercury  and  also  that 
which  has  formed  an  amalgam  with  it.  The  mer- 
cury introduced  into  the  batteries  is  added  in  small 
quantities  from  time  to  time,  according  to  the  rich- 
ness of  the  material  and  tho  rapidity  with  which 
amalgam  is  formed.  Tlie  amalgamated  plates  are 
formed  by  a  somewhat  delicate  and  tedious  process, 
of  covering  one  side  of  ]necos  of  sheet  copper 
(more  recently  elcKitro- silvered)  with  a  coating 
of  mercury.  That  portion  of  the  interior  of 
tho  batteries  which  is  not  occupied  by  the 
screens,  is  lined  with  these  plates,  fixed  in 
an  inclined  position,  and  so  as  to  be  readily  re- 
moved and  replaced.  By  the  churning  that  takes 
place  in  the  battery,  particles  of  gold,  mercury, 
and  amalgam  are  splashed  up  on  these  plates,  and 
attach  themselves  to  the  surfaces,  which  are  periodi- 
cally cleaned.  Outside  the  batteries  are  placed 
tables,  covered  with  siuiilar  amalgamated  plates, 
adjusted  at  such  an  inclination  as  will  permit  a 
ready  flow  of  the  materials  over  the  surface,  with- 
out being  so  rai)id  as  to  wash  away  the  gold  and 
amalgam,  or  prevent  their  adhesion  to  the  plate. 
The  inclination  ueccssaiily  differs  according  to  the 
supply  of  water,  and  other  conditions.  The  gold 
and  amalgam  collected  on  those  plates  are  removed 
in  the  same  way  as  from  the  others.  The  matters  not 
retained  by  the  plates  ewcapo  with  tho  "tailings," 
tho  treatment  of  which  will  receive  special  atten- 
tion prr'sently. 

I  venture  to  assert  that  this  sj'stem  of  putting 
mercury  into  the  stamp  coffers,  and  using  amalga- 
mated plates,  is  radically  wrong.  First,  as  to  the 
former.  Even  8ui)posing  the  ore  under  treatment 
to  contain  no  pyrites  whatever,  a  condition  which 
is  probably  never  met  with  in  practice,  the  stamp- 
ing up  of  the  mercury  is  alone  a  cause  of  great  loss 
of  that  valuable  commodity.  But  where  pyrites  is 
present,  there  is  incurred  tho  additional  evil  that 
the  pyrites  grains  form  a  coating  over  the 
globules  of  mercury  and  amalgam,  or  cause 
•*  flouring,"  as  it  is  technically  called,  thereby 
producing  a  triple  loss  —  a  loss  of  gold  which 
has  not  been  amalgamated,  of  gold  which  has, 
and  of  mercury  —  for  no  effective  method  has 
yet  been  found  for  catching  this  "floured" 
stuff.  As  to  the  amalgamated  plates,  it  is  an  in- 
contestible  fact  that  they  do  not  catch  such  a 
projiortion  of  the  gold  as  to  render  them  of  any 
real  service.  Probably  the  highest  portion  of  the 
gfold  caught  by  them  never  exceeds  55  per  c-ent. ; 
and  when  other  appliances  are  not  used  in  conjunc- 
tion, the  loss  of  gold  may  amount  to  half  of  the 
total  contained  in  tho  ore.  It  may  be  safely  said 
that  their  use  has  been  abandoned  on  all  properties 
where  any  pretence  is  made  of  saving  above  80  per 
cent,  of  the  ascertained  contents  of  the  ore. 

Tho  second  means  of  exposing  mercury  to  the 
crushed  material  may  bo  divided  into  two  heads— 
mercury  **  ripples,"  or  **  riffles,"  and  mercury 
*  *  troughs."  Mercury  ripples  consist  of  grooves  cut 
across  the  **  ripple-board  tables,"  inclined  planes 
of  wood,  varying  in  length,  and  placed  in  the 


route  of  the  materials  leaving  the  stamps.  These 
grooves  are  cut  about  2^  feet  apart,  and  are  1  inch 
deep  at  the  lower  side,  diminishing  till  they  are 
flush  with  the  surface  of  the  bath  at  the  upper 
edge,  and  about  3  inches  wide.  While  at  work, 
they  are  kept  nearly  full  of  mercury.  They  are 
generally  used  in  combination  with  blanket-tsblei, 
and  are  most  favoured  in  Australia.  The  mercozj 
trough  may  also  be  considered  as  essentxallf 
Australian.  A  very  effective  arrangement  ol 
blanket- tables  and  mercury  troughs,  adopted  hy 
the  largest  Victorian  companies,  is  as  f ollowB  :— 
The  material  leaving  the  stamps  is  led  into  a 
trough,  having  a  perforated  plate  at  the  bottom 
to  keep  back  any  coarse  stuff,  by  which  it  is  easilT 
distributed  ;  thence  it  passes  into  three  connected 
troughs,  containing  mercur>',  dropping  from  the 
first  into  the  second,  and  from  the  second  into 
the  third.  Each  of  these  troughs  is  fitted  with  a 
splash-board,  which,  reaching  down  to  within  a 
certain  distance  of  the  bottom,  compels  the  falling 
matter  to  )>enetrate  the  mercury  more  or  less, 
before  escaping  over  the  lip  of  the  trough.  Each 
trough  has  a  tap-hole  on  one  side,  by  means  of 
which  the  amalgam  may  be  drawn  off.  Tlis 
whole  of  the  contrivance  is  under  lock  and  key, 
which  prevents  stealing.  At  the  end  of  the 
blanket-table,  another  similar  trough  is  placed, 
through  which  the  material  passes  before  entering 
the  waste-trough.  The  amalgam  formed  in  all 
these  troughs  is  periodically  removed. 

The  third  plan  of  amalgamating  at  this  stage 
is  by  grinding  the  crushed  material  with  mercnrj 
in  little  mills,  as  in  Hmigary.  The  same  objectioiu 
apply  to  this,  as  to  the  system  of  introducing 
mercury  into  the  material  under  the  stamps. 

/?/rt«A't<-frtWe*.— Therejiresentativoof  the  second 
class  of  appliance  is  the  "blanket- table."  This 
consists  of  a  wooden  floor,  stretching  across  in 
front  of  the  batteries,  with  a  varj'ing  length,  and 
laid  at  a  varying  pitch  or  incline.  It  is  fixed 
securely,  and  in  such  a  manner  as  to  enable  the 
pitch  to  be  altored,  always  observing  tho  utmost 
regularity  in  its  arrangement,  and  ensuring  pre* 
cisely  the  same  degree  of  pitch  throughout  the 
entire  lengtli.  The  surface  of  the  tabic  is  made 
I)erfectly  smooth  and  true.  By  means  of  narrow 
strips  of  wood  fastened  to  the  floor,  it  is  sub- 
divided into  **  strakes,"  one  for  each  stamp  in  the 
battery .  Som  et  imes  th  e  t  able  is  broken  transversely,  ^ 
into  sections  of  three  fet»t  or  so,  the  upper  edge  of 
each  section  being  about  two  inches  bdow  the 
over-lapping  edge  of  the  next  above.  The  surface  - 
is  covered  throughout  with  closely  woven  baize  or 
blanket,  laid  on  with  extreme  care,  so  as  to  lie  fiat, 
and  cling  to  the  boards. 

The  mixture  of  water  and  disintegrated  matten 
leaving  the  battery,  passes  over  the  surface  of  the 
blanketing  in  a  thin  stream.  The  specific  gravity 
of  the  gold  and  pyrites  causes  them  to  descend  to 
the  lowest  stratum  of  this  stream,  by  which  they 
are  brought  into  contact  with  the  fibres  of  the 
blanketing,  and  are  induced  to  settle  among  them. 
From  these,  they  are  subsequently  dislodged  by 
washing  in  clean  water. 

Many  conditions  govern  the  success  or  failure 
of  this  apparatus.  (1.)  When  the  gold  is  stamped 
to  an  excessive  degree  of  fineness,  or  is  flattened 
into  tiny  thin  plates,  it  becomes  what  is  known  as 
''  fioat"  gold,  i.e.,  owing  to  the  minutenos  of  the 
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es»  or  their  flattened  shape,  they  lose  the 
>f  their  great  speoific  gravity,  and  actually 
Mray.  Hence  the  fallacy  of  too  fine  stamping. 
le  sapply  of  water,  received  through  the 
\  muat  be  exactly  adapted  to  the  nature  of 
iterial  under  treatment;  if  too  little,  the 
d  will  be  unevenly  distributed,  and  will 
B  blankets  ;  if  too  great,  it  will  wash  away 
Id.  (3.)  llie  excessive  inclination  of  the 
is  often  a  source  of  great  loss;  it  should 
y  ever  be  greater  than  one  in  14-16. 
^  kngrth  of  the  table  is  of  importance  in  re- 
f  the  inevitable  loss  to  a  minimum;  for, 
ft  by  far  the  largest  proportion  of  the  valu- 
Bittera  is  deposited  on  tne  first  few  feet  of 
tikes,  yet,  however  far  the  latter  may  be 
led,  they  will  always  catch  some  particles. 
ictioe,  it  would  be  inconvenient  to  much 
30  fc»et,  but  20  feet  should  be  regarded  as  a 
im  figure.  (5.)  The  interstices  of  the 
ting^  would,  in  course  of  time,  become 
i  with  heavy  matters,  and  would  then  cease 
a  receptacle.  The  renewing  and  washing 
therefore,  be  performed  at  sufficiently  short 
aIs.  The  frequency  with  which  this  is 
ed  will  much  depend  upon  the  character  of 
ftterial,  being  increased  when  it  is  **  slimy," 
hnn  much  pyrites  is  present.  The  first  series 
inkets  may  need  changing  every  hour,  or 
oftener,  the  second  every  two  hours  or  so, 
he  remainder  every  six  to  twelve  hours. 
gold  is  lost  through  slovenliness  in  this  de- 
lent.  (6.)  Sufficient  care  is  not  generally 
ised  in  the  selection  of  the  fibrous  material 
for  covering  the  strakes;  and  experi- 
s  with  various  kinds  of  hair  and  wool,  and 
different  classes  of  fabric,  may  be  expected  to 
r  considerable  light  upon  the  subject. 

Treathsnt  of  the  Blanket-sand. 

ire^  AmalgamcUion. — The  material  gathered 
.tiie  blanket-strakes,  consisting  of  grains  of 
gidd,  globules  of  mercury,  and  particles  of 
Igm,  which  have  been  splashed  or  washed 
I  tiie  troughs,  ripples,  or  plates,  with  a  large 

a  of  pyrites  and  some  worthless  materiaJ, 
Btively  termed  **  blanket-sand,"  is  usually 
ed  with  mercury  in  a  revolving  barrel,  the 
■■being  known  as  ''.barrel  amalgamation. *' 
1  the  proportion  of  free  gold  is  considerable, 
the  operation  is  properly  conducted,  it  gives 
HstJirfftfrtfiry  results.  The  barrels  are  of  wood 
n,  and  are  constructed  to  revolve  on  a  pivot  at 
Old.  The  charge  is  8  to  10  cwt.  of  the  damp 
aet-sand,  and  200  to  300  lbs.  of  mercury ;  the 
1  is  then  set  to  revolve  for  about  eight  hours, 
[peed  of  14  to  16  revolutions  a  minute.  After 
it  is  filled  up  with  hot  water,  and  set  to 
re  again  for  another  four  hours,  at  a  rate  of 
6  rerolutions  a  minute.  This  concludes  the 
ition,  and  the  charge  may  be  drawn  off.  The 
nacarj  and  most  of  the  amalgam  are  with- 
n  first.  The  remainder  of  Uie  contents  is 
to  a  shaking-table,  or  some  similar  contri- 
)  for  effecting  the  separation  of  the  amalgam, 
as,  and  xefose.  The  two  latter  are  treated 
■me  as  the  "  taiUngs.*'  Stones  and  pieces  of 
SB«  sometimes  put  into  the  barrel,  with  the 
leons  idea  that  tney  grind  the  sand  finer,  and 
he  amalgimation.   This  should  on  no  account 


be  done,  as,  with  pyrites  present,  the  grinding 
will  inevitably  cause  sickening  or  flouring  of  the 
mercury.  When  very  little  free  gold  is  present,  it 
is  a  better  plan  to  treat  the  blanket-sand  in  the 
same  manner  as  the  concentrated  tailings,  to  be 
described  hereafter. 


Teeatment  op  the  "Tahjnos." 

All  the  stamped  material  remaining  beyond  the 
portions  which  are  caught  by  the  blankets,  plates, 
ripples,  and  troughs,  is  collectively  known  as 
'*  tailings.'*  It  consists  principally  of  fine  earthy 
matters,  but  contains  also  more  or  less  of  gold, 
amalgam,  mercury,  and  pyrites,  chiefly  the  last. 
In  some  instances,  especially  when  the  ore  contains 
a  large  proportion  of  pyrites,  the  tailings  have  a 
very  high  value ;  in  all  cases,  the  recovery  of  the 
gola  contained  in  them  demands  the  earnest  atten- 
tion of  the  miner  who  desires  to  achieve  success. 
Unfortunately  their  treatment  is  full  of  diffi- 
culty, and  hence  the  only  too  frequent  disposition 
to  neglect  them  totally  or  parti^y.  It  is  only 
where  the  poverty  of  the  ores  renders  it  com- 
pulsory to  extract  all  Ihe  precious  metal  thw" 
contain,  in  order  to  give  a  remunerative  yield, 
that  any  really  effective  and  economical  plans  have 
been  devised  for  the  purpose.  Where  the  ores  are 
sufficiently  rich  to  pay  a  good  profit  from  the 
more  easily  extracted  portion,  little  attention  has 
been  given  to  this  question.  But  the  knowledge 
gained  in  one  region  should  be  applied  in  all,  and 
there  is  no  excuse  for  throwing  away  a  quantity  of 
gold  because  the  mine  happens  to  pay  well  without 
it.  Such  an  undertaking  must  be  undoubtedly 
catalogued  among  the  failures,  whatever  profits 
it  may  return. 

Settling-boxes.— The  sands,  pyrites,  slime  and 
water,  which  have  escaped  from  the  blankets  and 
the  last  mercury-trough  into  the  waste-trough, 
pass  direct  to  **  settUug-boxes,"  where  the  current 
IS  checked,  and  the  heavier  material  settles.  These 
boxes  are  generally  cleaned  out  every  few  hours, 
and  the  material  is  passed  on  at  once  to  some 
machine  for  concentration.  The  fallacy  of  this 
step  wUl  be  evident,  when  we  consider  that  all 
methods  for  the  mechanical  concentration  of  ores 
by  means  of  water,  based  upon  the  fact 
that  the  ore  is  specifically  heavier  than  the  refuse, 
can  only  fully  succeed  when  that  superior  weight 
of  the  ore  is  most  thoroughly  availed  of.  I  have 
previously  alluded  to  the  fact  that  the  relatively 
greater  specific  gravity  of  the  particles  may  lose  its 
effect  in  the  presence  of  material  of  disproportion- 
ate size  and  shape.  The  latter  feature  cannot  be 
controlled,  as  it  is  determined  during  the  process 
of  crushing ;  but  for  the  classification  of  the  gruns 
according  to  size,  at  least  within  certain  limits, 
a  number  of  contrivances  have  been  invented, 
and  are  in  every-day  use  in  Europe,  for  the  con- 
centration of  such  heavy  ores  as  galena,  tin  ore, 
&c.  Their  value  for  application  to  the  treatment 
of  auriferous  pyrites  is  intensified  by  the  fact  that 
the  gravity  of  the  latter,  as  compared  with  ttiat  of 
quartz,  presents  far  less  contrast  than  does  that 
of  lewi  or  tin  ore  to  its  gangue;  besides,  the 
pyrites  is  so  much  softer  and  more  brittle  than 
the  quartz,  that  it  is  crushed  relatively  much 
finer.  For  these  reasons,  the  "sizing"  of  the 
tailings,  before  any  attempt  is  maio  to  concentrate 
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their  valuable  portion,  must  eviclently  be  of  con- 
siderable advantage. 

Sizing. — Of  the  contrivances  for  classifying  ac- 
cording to  size,  the  most  exact  are  probably  in- 
olined,  rotating,  sieve  drums.  In  these,  tiie  material 
is  introduced  at  the  higher  end,  and  passes  through 
finer  and  coarser  sieves  in  succession.  But  the 
objection  to  their  use  is  that  they  require  a  con- 
^derable  amount  of  attention,  so  that  they  are  not 
suited  for  a  country  where  labour  is  dear;  nor 
have  they  the  capacity  for  treating  the  large  bulk 
•of  matenal  which  accumulates  at  many  of  the 
great  gold  mines. 

The  foremost  authorities  in  Australia  recommend 
separation  into  three  sizes,  each  to  be  treated  dis- 
tinctly afterwards.  Some  speak  highly  of  German 
"pyramidal  boxes,"  and  *' triangular  double 
troughs."  The  ''pyramidal  box"  consists  of  a 
series  of  V-shaped  troughs,  increasing  in  size 
towards  the  outlet,  over  which  a  stream  of  water 
and  material  is  constantly  passed.  The  heaviest 
particles  fall  in  the  first  box,  the  next  heaviest  in 
the  second,  and  so  on.  The  "  triangular  double 
trough  **  has  the  same  object  in  view.  It  consists 
of  two  or  more  consecutive  V-shaped  troughs,  into 
which  are  fitted  triangular  stops,  which  compel  the 
stream  of  water  and  material  entering  at  one  end 
to  perform  a  series  of  descents  and  ascents.  The 
heavy  matters  are  dex>osited  at  the  bottom  of  the 
trouffh,  while  the  lighter  matters  are  carried  up  by 
the  force  of  the  water. 

Coticentraiion  or  Separation, — Having  classified 
the  material  according  to  size,  the  next  step  is  to 
submit  each  separate  size  to  a  process  of  concentra- 
tion, with  the  object  of  eliminating  the  valuable 
portion.  For  this  purpose,  many  machines  are  in 
use.  A  description  of  them  all  would  occupy  too 
great  space  here,  but  they  will  receive  attention  in 
my  forthcoming  book.  Probably  the  most  perfect, 
and  one  which  is  said  by  some  in  Australia  to  save 
95  per  cent,  of  the  pyrites  present,  is  Borlase's 
"huddle,"  fitted  with  Munday's  "scrapers."  It 
consists  of  a  circular  wooden  Ixough,  18  to  24  ft.  in 
diameter  and  about  1  ft.  6  in.  deep.  The  crushed 
material,  with  additional  water,  is  conveyed  into  a 
box  in  the  centre  of  the  trough,  from  which  it 
•escapes  by  revolving  pipes,  and  comes  into  con- 
tact with  the  sides  of  tne  trough.  In  fiowing  over 
the  sloping  floor  of  the  buddle,  the  pyrites,  from 
their  greater  specific  gravity,  become  separated, 
and  are  deposited  upon  the  fioor,  whilst  the  lighter 
refuse  substances  are  carried  away  through  a  dis- 
charge pipe.  Several  rims  or  stops  are  placed  on 
the  floor  to  facilitate  the  collection  of  the  pyrites, 
which,  as  collected,  is  constantly  levelled  and  dis- 
tributed by  the  scrapers,  which  are  set  at  a  suit- 
able angle,  and  revolve  with  the  shaft.  When 
they  descend  too  deep,  owing  to  the  quantity  of 
pyrites  collected,  they  are  raised  by  screws.  Atten- 
tion to  the  quantity  of  water  and  crushed  material 
flowing  into  the  buddle,  and  tbe  speed  at  which  it 
revolves,  are  essential  to  obtain  the  best  results. 
The  various  so-called  separators  or  concentrators, 
of  which  I  have  described  one  as  a  type,  efiEect  the 
sepantion  of  the  pyrites  fron  the  gangue  or  refuse, 
or,  in  other  words,  concentrate  the  pyrites  by 
elbniDation  of  the  refuse  matters. 

Tbjbathent  of  the  Pybites. 
Having  seonrod  the  pyrites  in  a  fairly  deaa  con- 


dition, the  next  st^  is  to  extract  the  gold  c 
tained  inthem.  This  is  often  conducted  as  asepa 
industry,  especially  where  the  proportioii 
pyrites  yielded  by  the  ores  is  too  small  to  permi 
each  mine  maintaining  an  establishment  for 
purpose,  and  where  the  necessary  facilities— ct 
fuel  and  skilled  labour — do  not  exist. 

Under  this  section,  will  be  included  the  treatn 
of  all  compounds  of  the  baser  metals,  in  w] 
association  gold  is  found.  The  treatment  of 
ores  will  have  been  pretty  much  the  same  u] 
this  point,  whether  the  gold  were  in  a  free  st 
or  associated  with  various  metallic  snlphi 
arsenides,  &c.  Of  course,  should  the  ore  con 
no  fine  gold  whatever,  the  mercury  methods  mi 
be  dispensed  with ;  but  the  blanket-tables,  sis 
and  concentrators  will  need  more  than  ui 
attention. 

The  gold  found  in  these  ores  is  probably  sl« 
in  a  native  state,  that  is  to  say,  it  is  not  in  chei^ 
combination,  though  the  mechanical  assod:^ 
may  be  exceedingly  dose.  In  some  instances^c 
deed,  the  ^ains  of  gold  are  covered  by  a  nca 
scopicaUy  fine  fiJm  of  sulphide,  sufficient  to  pr^ 
actual  contact  between  the  gold  and  mercury.^ 
fact,  combined  with  what  has  been  previoushn 
about  the  fiouring  of  mercury  placed  in  the  st^ 
boxes,  by  reason  of  the  sulphides  met  with,  - 
conclusively  to  the  error  of  attempting  U^- 
amalgamation  of  the  gold  in  such  ores  l^ 


grinding  with  mercury,  for  not  only  will  xzfe.^* 
uie  gold  be  lost,  but  much  mercury  will  be  ^3 
and  also  lost. 

It  may  be  taken  as  an  established  fact  tlucK 

first  step  necessary  to  the  recovery  of  the  gol^ 

such  compounds  is  the  oxidation  of  the  sulpls 

arsenides,  or    other    compounds   which  hol^ 

prisoner.    The  least  experienced  gold-miner  in 

that  pyrites  which  has  been  exposed  in  heap* 

years  to  the  weather,  yields  a  iar  greater  per-o^ 

age  of  gold  than  it  did  when  first  placed  in 

heap,  the  gold  having  been  liberated  by  the  C 

dation   caused  by   the    exposure.      But  this 

necessarily  a  very  slow  process,  and  not  qM 

perfect  one.      A  more  rapid  and  effectual  i 

of    securing   the    same    result   is    by    roast 

the  material  in  a  reverberatory  furnace,  so 

to   volatilize  Ihe   sulphur,   &c.    These   funu 

are  constructed  on  many  plans.    The  one  ado] 

by  some  of  the  largest  and  most  advanced  wi 

in  Australia  is  the  inclined  reverberatory  fun 

of  Latta  and  Thompson.    It  only  requires  one  i 

per  shift  to  work  it.    It  consists  of  a  fire-box  al 

lowest  end,  from  which  the  heat  passes  ovei 

pyrites  on  the  hearth.    It  has  doors  on  each  i 

by  means  of   which  the   pyrites  are  gradu 

drawn  down  over  the  hearth,  beginnii^  witl 

hopper  which  supplies  the  pyrites,  andwhic 

situated  at  tbe  higher  end  of  it,  until  they  r 

the  bottom,  where  they  fall  into  a  channel,  wh 

they  are  drawn  into  a  pit.    The  labour  ma 

reduced  by  making  the  furnace  in  three  sectioa 

right  angles  to  each  other,  so  as  to  facilitate 

operation  of  working  the  charge  tfaroogh. 

roasting  must  be  continued  unnL  all  the  so]] 

and  arsenic  are  driven  off,  and  the  pyrites  bee 

"sweet;"  but  the  heat  must  not  do  carried 

high,  nor  is  it  necessary  to  convert  all  the 

into  sesquioxide.    The  time  oooapied  in  the  o] 

tion  is  12  to  18  hours,  but  effinsnor  maBt  u 
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rie  ^T^i  for  partially  decomposed  pyritei 
U§  ^. 'flouring  "    of   the  meicnry,  and 

'oi)  €^^^  ^^^  amalgam  in  the  succeed- 
9,\  &eui  undecomposed  pyrites.  The 
»  '^  j  udged  by  the  material  emitting 
^-^-^    fames,  by  giving  off  no  sparlu 


^JO] 


yii 


a 


01^ 

i 


taming  red  when  cold,  and  by 

easily  when  stirred.     About 

"M   pyrites    can   be    treated   in 

:<aTnace.     The  constmiption  of 

ti^;^zfcend  upon  the  regular  feeding  of 

tention  must  also  be  paid  to  the 
as  it  is  essential  that  a 

air  should  pass  over  the  surface 
^BiLBure  their  thorough  oxidation, 

ust  be  adopted  to  effect  this. 

ed  as  to  whether  the  presence  of 
5DJ^-^»-ge  of  sand  with  the  pyrites  is 
■  ^^xeficial ;  on  the  one  side,  it  is 
hfttw  the  sand  tends  to  check  the 
lOt  *  «  caking  "  of  the  particles,  which, 
*g*-xx,  makes  it  very  difficult,  if  not 
» ic>^^  properly ;  on  the  other  hand, 
^edtiliat  the  sand  cuts  up  the  mercury, 
&  ^i^^eat  loss  in  the  subsequent  process 
JQB^^^,  especially  if  a  Chilian  mill  is 
^g  charcoal  with  the  pyrites  in  roast- 
iot«8  tlieir  decomposition  by  the  combi- 
the  carbon  with  the  sulphur,  but  a  good 
¥<<yp^ly  attended  requires  no  such  aid, 
m  lead  or  antimony  are  present  in  the 
^  carbon  acts  injuriously  (by  reducing 

^furnace  which  is  highly  spoken  of  is 
»^g  furnace.  It  consists  of  a  fire-box, 
flw  heat  and  products  of  combustion  tra- 
^tube,  lined  with  fire-bricks,  supported 
™tion  which  varies  with  the  diaraoter  of 
It  rests  upon  friction  wheels,  and  is  rotated 
i^at  the  lower  end ;  it  passes  into  the 
loor,  and  is  so  arranged  as  to  deliver  the 
<Dg  through  it  by  an  opening  into  the 
•  At  the  upx>^  end,  it  commtinicates 
i  or  condensmg  chambers.  The  ore,  dried 
^  covering  the  condensing  chambers, 
9  a  hopper  by  a  boy,  who  also  attends  to 
^e  tube  makes  three  to  eiffht  revolutions 
:  in  its  progress,  it  raises  ue  ore  by  four 
rahslves  rarallel  with  its  axis,  whence 
Osoff  in  thin  streams  through  the  heated 
>e  tube.  The  sulphur  and  arsenic  thus 
I  bam  so  freely  that  much  of  the  former, 
)i  the  latter,  will  have  escaped  before  the 
md  half-way  along  the  i^be,  and  the 
)d  by  this  combustion  is  available  for 
)Tmper  portion  of  the  tube.  Theadvan- 
m  nunaoe  are — saving  of  labour  for  dis- 
be  pyrites,  and  the  completeness  with 
iistnbution  is  effiected. 
)aH<m. — The  object  of  simple  roasting  ia 
Kold  from  its  companionship,  and  render 
le  of  amalgamation.  In  order  to  efliBct 
the  roasted  pyrites  are  ground  with 
i  Ghflian  miii8»  in  Arrastras,  or  in 
pr  Bsipliuni  and  Peterson's  pans,  &c. 
in  alltt  to  break  np  the  mercury,  and 
oronglipesifltration  of  the  sand  operated 
it  nay  taka  np  all  liie  gold  brought 
t  iiifli  it.  TIm  gaeoeaawu,  conduct  of 
li  lij  BO  SBMna  easy,  fbr  the  very  means 


adopted  to  secure  eflSactive  amalgamation  eive  rise 
to  a  fiouring  of  the  mercury,  brought  about  by 
mechanical  action,  and  causing  a  great  loss  of 
mercury  during  the  subsequent  operation  of  fiush- 
ing  off.  Several  specifics  have  been  proposed  for 
lessening  this  loss.  "Sodium  amalgam"  keeps 
the  surface  of  the  mercury  bright  and  quick,  owing 
to  the  gradual  oxidation  of  the  sodium,  and  is  by 
many  considered  to  prevent  fiouring,  and  to  assist 
in  collecting  the  mercury  when  fiouzed ;  by  others, 
it  is  thought  to  gather  base  metals,  and  to  cause 
a  loss  of  mercury.  It  is  probable  that  more  watdi- 
fulness  and  attention  to  its  peculiar  properties 
would  make  it  more  generally  successful.  S^ution 
of  soda  is  useful  for  freeing  the  gold  particles  from 
grease ;  the  same  is  more  or  less  true  of  solution  of 

Sotash  and  of  lime.  Potassium  cyanide  prevents 
curing,  and  keeps  the  mercury  bright.  Of  the 
acids,  sulphuric  add  acts  better  than  either  nitric 
or  hydrochloric. 

The  matters  taken  from  the  amalgamator,  of 
whatever  kind,  are  next  passed  throu^  a  concen- 
trator, or,  better,  througn  two  in  succession,  and 
then  through  a  mercury  trough,  the  tail-sand  being 
run  through  buddies.  The  proportion  of  the  gold 
saved  from  the  pyrites  by  the  proper  use  of  these 
contrivances  hais  been  as  high  as  95  to  98}  per 
cent. 

Pyrites  may  consist  of  the  following  distinct 
minerals: — 

Spedfio  gravity. 

1.  Iron  pyrites  (mundio) 4*8  —  6*2 

2.  Kagnetio  pyrites  rpyrrhotine) 4*4  —  4*7 

3.  Animiioiil  pyrites  miispiokel) 6*0  —  6*4 

4.  Ckmwr  pyntes  (cnaloopynte^ 4*1  —  4*3 

5.  Sul^de  of  antimony  (stibmte) 4*5  —  4*6 

6.  Sulphide  of  lead  (galena) 7*2  —  7*7 

7.  Sulphide  of  zino  (blende) 3*9  —  4*2 

Other  rarer  comx>oimds  are  also  sometimes  found, 
but  only  in  such  small  quantities  as  not  to  inter- 
fere with  any  process  adopted,  and  they  will  not 
be  considered  m  this  paper. 

The  most  common  form  is  a  mixture  of  iron, 
magnetic,  arsenical,  and  copper  pyrites,  in  which 
any  one  of  these  may  largely  predominate,  or  be 
entirely  absent.  It  is  usually  found  that  the  gold 
exists  m  one  or  two  only  of  uie  components  of  the 
mass,  and  not  in  t^e  others.  Where  the  gold  is 
absent  from  the  magnetic  and  copper  pyrites,  and 
present  in  the  iron  and  arsenical  pyrites,  these  may 
often  be  separated  by  mechanical  dressing,  basea 
upon  the  difference  in  specific  g^vity.  Where  this 
is  impossible,  and  the  copper  pyrites  are  sufficiently 
abundant  and  valuable  to  treat,  Mr.  Cosmo^  New- 
bery — who  has  a  great  reputation  in  yictoriar--re- 
commends  the  wet  method  of  copper  extraction, 
leaving  the  gold  to  be  obtained  by  the  ordinary 
amalgamation  process,  instead  of  smelting. 

But  it  is  only  within  the  last  few  years  that  any 
process  has  been  found  for  extracting  the  gold 
from  ores  containing  sulphide  of  antunony,  and 
many  highly  auriferous  mines  in  Yiotoria  have 
been  stopped  for  want  of  such.  In  1873,  Messrs. 
Cosmo  Kewbery,  Ulrioh,  and  Brown,  treated  aati- 
monial  ores  by  fusing  the  sulphide  with  a  propor- 
tion of  metallic  antimony,  which,  havinff  a  great 
affinity  for  gold,  takes  it  np,  and,  on  cooung,  majr 
be  easQy  separated  from  the  solphide.  The  anti- 
mony is  used  until  it  has  become  rich  in  gold,  whan 
the  two  metals  are  separated  by  the  oxidation  of 
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the  antimony.  Bat  tins  process  is  suitable  only 
for  ores  rich  in  antimony.  Mr.  Cosmo  Newbery, 
after  long  experimenting,  has  succeeded  in  dis- 
oovering  a  process  by  which  both  the  gold  and  the 
antimony  in  these  poor  ores  can  be  saved.  His 
method  is  to  put  the  ore,  as  mined,  into  a  close 
furnace,  with  some  salt  or  other  chloride,  and  heat 
it  to  dull  redness ;  steam  is  then  injected  until  the 
whole  of  the  antimony  is  got  rid  of.  The  quartz 
or  gangue  is  rendered  extremely  friable,  the  steam 
penetrating  all  parts  of  even  the  largest  lumps 
that  can  be  conyeniently  handled  in  charging  the 
furnace.  The  chloride  of  antimony  formed  comes 
into  contact  with  air  on  leaving  the  mass  of  ore, 
and  is  converted  into  oxide,  the  sulphuretted 
hydrogen  being  burnt  at  the  same  time ;  the  oxide 
of  antunony  is  collected  in  suitable  condensers. 
When  the  charge  is  removed  from  the  furnace,  it 
is  crushed,  and  the  gold  may  be  saved  by  amalga- 
mation. The  treatment  of  autimonial  sands  re- 
quires certain  modifications.  The  steam  is  not 
easily  introduced  into  a  reverberatory  furnace 
without  admitting  an  excess  of  air,  but  a  close 
furnace  with  automatic  rakes  may  be  used.  The 
rakes,  being  perforated,  and  attached  to  l^e  steam 
pipe,  are  used  to  distribute  the  steam  in  jets  through 
the  mass  of  sand. 

Mr.  Cosmo  Newbery  has  gone  yet  further,  and 
has  devised  in  the  laboratory  a  simple  and  in- 
expensive method  for  condensing  the  solidifiable 
portions  of  the  fumes.  It  consists  of  a  small  flue, 
with  an  artificial  draught,  produced  by  a  blower. 
The  flue  is  contracted  at  intervals  to  a  nozzle, 
which  directs  the  fumes  with  force  against  a  fixed 
plate.  It  is  found  that  the  solid  particles  adhere 
to  this  plate,  forming  a  deuse  cone  of  such  solidity 
that  the  strongest  current  of  air  fails  to  dislodge 
them. 

From  the  practical  results  obtained  in  the  treat- 
ment of  the  St.  Amaud  (Victoria)  ores,  which 
contain,  relatively  to  the  gold,  large  quantities 
of  lead,  it  would  seem  that  by  careful  washing 
after  amalgamation  in  pans,  the  loss  to  be  feared 
from  its  contact  with  the  mercury,  may  be  so  re- 
duced as  to  be  scarcely  noticeable. 

Zinc  at  a  dull  red  heat  alloys  with  gold,  yet  the 
alloy  is  easily  amalgamated  by  mercury ;  it  there- 
fore requires  no  special  notice. 

There  remains  to  consider  two  processes  for  the 
treatment  of  auriferous  pyrites,  viz. :  Plattner's 
and  Claudet*s. 

The  former  was  proposed  by  Prof.  Plattner 
more  than  30  years  ago,  and  has  been  used  in 
Germany  and  America  for  many  years ;  in  some 
instances,  successfully,  in  others,  not.  In  Silesia 
(G^mony),  ores  containiug  about  9  dwt.  of  gold 
per  ton  have  been  profitably  treated  by  it ;  in 
California,  also,  it  is  considerably  used.  It  con- 
sists in  acting  upon  the  pyrites— after  roasting — 
by  chlorine  gas,  obtained  by  the  reaction  of  sul- 
phuric acid  with  peroxide  of  manganese  and 
salt.  The  gas  forms  a  chloride  of  gold,  which  is 
dissolved  out  and  precipitated,  in  the  metallic  state, 
by  sulphate  of  iron,  or  as  a  sulphide  by  sulphuretted 
hydrogen.  In  theory,  it  is  a  simple  process,  and 
requires  only  a  few  hands ;  but  in  practice,  there  are 
several  drawbacks.  Pyrites,  roasted  and  pidverised, 
fit  for  amalgamation,  would  not  necessarily  be  fit 
for  chloiination.  Metallic  iron  must  not  be  pre- 
sent, or  it  will  precipitate  the  chloride  of  gold,  and 


it  is  essential  that  all  the  particles  of  gold  shal 
as  nearly  as  possible  of  the  same  size,  as  any  It 
pieces  will  prolong  the  operation,  and  so  ci 
waste  of  time  and  loss.  In  many  countries,  it< 
not  be  used,  as  the  chlorine-producing  matei 
cannot  be  obtained  sufficiently  cheap. 

With  regard  to  Claudet*s  process,  Mr.  J.  Ar 
Phillips,  uie  well-known  metallurgist,  who 
associated  with  M.  Olaudet  in  carrying  oul 
invention,  assures  me  that  it  is  quite  unfii 
to  deal  with  ordinary  auriferous  pyrites,  it  b 
essentially  a  copper  process,  in  which  the  ga 
obtained  as  a  bye-product  at  very  smiulj 
pense. 

Oxidation, — ^The  last  point  to  which  I  shaIR 
is  one  which  bids  fair,  if  successful,  to  revolut^ 
the  entire  present  treatment  of  pyritous  oro^ 
is  no  less  than  oxidising  them  before  crui^ 
thus  saving  the  losses  and  expenses  of  oono^^ 
tration,  roasting,  and  subsequent  amalffan^ 
This,  Mr.  Cosmo  Newbery  has  suooessfully  c^ 
plished  in  the  laboratory,  by  a  similar  pro*c 
that  I  have  just  described  as  being  used  £c3 
treatment  of  antimonial  ores,  viz.,  roasting 
close  furnace  with  the  introduction  of  steam « 
remains  to  be  seen  whether  the  cost  for  fuel,  lab 
&c.,  will  render  the  operation  more  profitable  t 
the  means  now  adopted. 

Besume. 

In  this  brief  description  of  the  processes  folio* 
in  extracting  gold  from  its  natural  combinatia 
I  have  endeavoured  to  introduce  allusions  to 
the  most  important  of  the  improper  methods  nil 
have  crept  into  use. 

A  cause  of  failure  not  yet  noticed  is  the  pnd 
of  burning  the  vein-stuff  before  crushing,  i 
the  object  of  lessening  the  wear  and  tear  of 
machinery,  and  increasing  its  efiBectiveneiB, 
rendering  the  quartz  very  mable.  If  pyrites  i 
entirely  absent  from  the  ore,  the  process  might 
valuable ;  but  this  is  rarely  or  never  the  case, 
simply  roasting  such  large  fragments  of  mine 
it  is  impossible  to  oxidise  all  the  sulphur  pra 
in  the  pyrites.  The  result  with  common  i 
pyrites  is  that  a  lower  sulphide  is  formed,  wl 
melts,  and  encloses  fine  particles  of  gold  i 
ferruginous  glaze;  while  with  arsenical  pyxi 
the  arsenic  set  free  in  vapour  may  actually  f om 
alloy  with  the  gold.  In  either  case,  the  gol 
lost. 

In  conclusion,  it  maybe  interesting  to  illu^ 
the  consequences  of  using  suitable  and  unsoit 
appliances,   by  a  few   examples   of  failure 
success,  quoted  from  official  documents. 

First,  as  to  the  failures.  According  to  Mr. 
W.  Baymond,  there  is  no  subject  of  "  more 
portance  to  the  mining  interest  of  California  1 
the  economical  treatment  of  gold-bearing  ores, 
it  is  a  fact  worthy  of  consideration  that,  afte 
years'  experience  in  the  business  of  quarts-nmi 
it  is  conceded  that,  with  a  few  exceptions,  i 
one-third  to  one-fourth  of  the  assay  value  of 
ores  now  heme  worked,  amountixig  to  sei 
millions  of  dollars  annually,  psMes  off  in 
slimes,  and  is  irretrievably  lost. 

In  the  case  of  an  Australian  mine»  which 
abandoned  by  the  owners  because  they  ha< 
knowledge  how  to  extract  the  gold  from  the  pyi 
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iam^  gold  Trying  from  19  dwt.  14  gr.  DISCUSSION. 

»awt.  3  gr.  a  ton,  besides  silver,  the  total  -u    -.   ,             .,       .,               .,,   ^,          ,  ,  i^  , 

Dg£4  3s.6d.aiid£6  4s.6d.atonre8pec-  The  Chidrmaa  said  as  it  was  poea^le  thew  ^ 

Old  a  sample  of  what  was  considered  i^r  T^^^^^T  ^T^t  "^^"LT"^^  "i^^  ^^  ^ 
^  o  j«A   1ft     wu»t;  TTcw  tA/uMucx^  pvx/x  n^^Q^^  Qj^  Monday,  he  should  be  happy  to  hear  any  re- 

«Te  9  dwt.  19  gr.  of  icold  and  over  25  ozs.  ^^^^  ^ny  one  nuiht  wish  to  make. 

tJie  total  value  beiuie  £7  1b.  2d.  a  ton.    A  j  »  ^     s  ^  ^"^  ^  "*««»• 

£  other  samples  of  tailings,  mostly  non-  ^'.f  Valentiaa  Smiley  said  he  slwidd  like  to  ex. 

collected  by  the  same  offidal,  gave  the  Pjess  his  appreciation  of  the  paper  and  his  thanks  to 

^».v...x^           *        ij    "****™>  *   !.  j*~t  Mr.  Lock.   He  was  not  a  mixunff  engnneer,  nor  qualincd 

X)ioportions  of  gold  per  ton:— 9 dwt.  ♦^«;„^«„^v;««iiv«  «*««v«:— r««:Jr;^«  ««««  *vi«-««, 

2  dwt. 
r  ^wt. 


,  loz.  6  dwt.  18gr.,    loz.,  15  dwt.  mining  of  various  kinds  during  the  last  20  years,   as- 

•^m.  New  Zealand,  too,  no  mining  company  proprietor,  as  a  shareholder  in  several  mines,  as  director 

^Ue  to  pay  a  dividend  from  ore  having  of  several  collieries,  and  as  chairman,  and,  from  having- 

^  10  dwt.  of  gold  per  ton,  a  fact  largely  lost  a  good  deal  of  money  in  mining  he  had  endeavoured 

Pwitive  loss  of  gold,  which,  with  proper  ^  abandon  it,  but  in  spite  of  his  efforts,  somehow  or 

"•»  might  have  been  prevented."    The  list  ®*^f^  mining  had  stuck  to  him.    At  this  particular 

e»  «itaided  indefinitely,  but  wiU  suffice  as  P^^od,  when  gold  minmg  in  India  was  so  prominentiy 

**tion.     It  shows  the  black  side  of  the  ^T  *^®  mvestmg  pubhc  Mr.  Lock's  paper  was  emi- 

tk^A  «,^  1 J  X        Tj      •   •  nently  opportune.     The  unfortunate  experience  he  (Mr. 

U^A   '^"i^  represent  gold-nmung  as  a  Smediey]  W  had  in  gold  mining  led  h^  to  the  ion- 

*T  ^desirable  and  unremmierative  undOT-  elusion  that,  whereas,  as  Mr.  Lock  had  shown,  they 

..y«  every  one  of  these  failures  may  be  might  be  told  what  methods  to  avoid,  and,  on  the 

I  directly  to  a  specific  fault  in  the  appliances  other  hand,    what  to   adopt,   he  would   go   farther, 

and     say     that     even     in     the     case     of     proper 

s  refreshing  to  turn  to  the  other  side,  and  see  methods   and    appliances,    unless    they    were    pro- 

liM  been  ^ected  by  proper  plans  of  treat-  perly  administered  by  the  local  managers  or   super- 

And  here  I  shall  refer  only  to  examples  mtendents   in   pharge,    the  great   advantage  of   the 

the  amount  of    gold  obtained    was    less  imp«>ved  methods  was  lost.    It  seemed  to  him  that  in 

iheemaUest  amount  thrown  away    in  the  almost  every  case  the  causes  of  failure  had  been  nothing 

9R  tHtma     xM,Ui^\^   «rx«   ««'ii    ^^,^^J.u^»    ^«.  moro  nor  less  than  local    mismanagement  of  mmes. 

^^  Izf     Z       ^     remember    was  He  had  not  the  number  of  dividend  and  non-dividend 

»gr.  The  firrt^d  most  prominent  example  xninesat  his  finger-ends,  but  ho  behoved  thero  were 

weu-faiown  Port  Philip  Co. ,  of  Victoria,  to  more  of  the  latter  than  of  the  former ;  and  he  was  one  of 

ttMsgrng  director,  Mr.  Rivett  Bland,  the  those  who  thouarht  that  this  was  not  owin^  to  any  want 

'  of  gold-mining  is  much  indebted.     This  of  precious  metid  in  the  mines,  but  because  tne  mines  were 

ny  hs8  to  raise  its  ore  from  a  depth  of  700  to  badly  administered.    Even  in  cases  where  proper  treat- 

(•   Bnring  the  past  10  years,  it  has  treated  mcnt,    such   as  suggested   by  Mr.  Lock,   had  been 

I  tons,  tbe    average  yield  of    which  was  present,    the  cause  of    failure  was   owing   to   those 

13gr.,  the  extremes  being  3  dwt.  23 J  gr.  in  methods    not    being     properly    administered.       He 

«nd  7  dwt.  21  gr.  in  1878.     The  same  com-  thought  the  time  had  come  when  a  revolution  must 

»•  treated  3,593  tons  of  pyrites,  yielding  an  ^^^  P^*°®  "^  *^®  ^^^^"^  °^  *^®  management  of  mines. 
S^of  4oz.  3  dwt.  17gr.  of  gold,  when  con-       l^^-  Hepple  Hall  said  he  had  not  the  same  interest 

*rf.    The    average    total    cost    of    treat-  ^^  fiTold  mining  as  the  previous  speaker,  but  he  had 

Wbeen  £3  138.   7d.  a  ton;    the  average  ^^^  a  great  deal  in  gold  mining  countries,  and  had 

» 113  58.      Another    Australian    company,  seen  a  great  deal  of  the  various  methods  adopted.    He 

"I  part  of  its  ore  from   surface  working,  5^^  ^^•TJT^f^^il*^^*^^'^.?!;,^'^.^!^^''''*  ^^5 

mUoVi*  ^«  «v  J    ooo  «-/\  X  -i.!.   ®  disappomted,  but  still  ho  regretted  that  the  paper  had 

M^/'Ti'-!?   of'^^^  ^""ll   "^i*^  .*5  not  Vrather  broader  scope,  For  it  seemed  devot<&  prin- 

P  yieUl  of   2  dwt.  22  gr.      Another  treated  ^ipaUy  to  Australia,  with  some  references  to  California. 

WM  m  seven  months,    with    a  return   of  Bfo  had  been  in  British  Columbia  and  in  Nova  ScoUa, 

•  lOJgr.,  and    paid    £2,101    lOs.    profit,  whore  there  was  a  great  deal  of  gold  mining,  but  this  had 

•  realises   a  largo  profit  from  a  yield  of  not  been  touched  upon  in  the  paper.    He  would  with- 
'uVt.  14  gr.  per  ton  of  ore  crushed.     But  hold  any  general  remarks  until  the  next  meeting. 

jrt  ronarkable  of  M  is  the  Imperial  Com-       Mr.  Fretwell  asked  if  Mr.  Lock  had  had  any  experi- 

K  Aallarat,  which  has  treated  2,100  tons  of  ence  of  gold  mining  in  Hungary,  especially  in  Transyl- 

•^^arding  only  21*99  gr.  of  gold  per  ton,  yapia,  and  if  he  cotdd  explain  why  these  mines  had  not 

nir  margin  of  profit  on  the  operation ;  in  been  profitable  to  the  Government,  who  worked  them, 
fwda,  it  has  made  money  out  of  material       The  Chairman  said  Mr.  Lock  had  had  considerable 

u  only  one- tenth  part  as  rich  as  the  non-  experience  of  Hungarian  gold  mining,  and  he  would, 

i  material  which  itiB  neighbours  are  throw-  no  doubt,  deal  with  it  fully  in  the  discussion.    He 

ty.  understood  the  object  of  the  paper  to  be  on  the  opera- 

«»,  some  allowance  must  be  made  for  the  *^«^*  of  gold  mining,  and  how  to  obtain  the  last  grain 

er  of  the  ore  in  different  cases,  and  the  ^^  f^}^  ™?  ^l  ^"^  or  matrix  in  which  it  j^ 

conditions  surrounding  the  undertaking;  «»tomed     but  he    did    not   understand    that   Ifo. 

in<««^fk;.«Vo«.»<)/Mi'k4>  ^fV«  «/x«r«^*»»;«  ,.^^Ji  Lock  confined  himself  to  Australia  or  Calif omia.    He 

LS!^^J^;S^2^      ifT^^  -^  took   those  countries  as  prominent  instances  of  the 

^u^*^*^^'"'^^^®!?^?^^  acquired  treatment  of  gold  by  crusting,  as  distinguished  from 

I  sabject  of  treating  pold-bearmg  ores  were  alluvial  washmg,  or  anything  of  that  sort.    As  to  the 

ll?  and  appropriately  apphed  in  all  cases,  Question  of  the  management  of  gold  mines,  he  hardly 

Bid   soon  see    a   satisfactory  return    for  tnought  they  could  call  on  Mr.  Lock  to  oiscriminate 

B  of    one    million    some    odd  thousand  between  well  and  ill-managed  mines.    He  simpl]^  dealt 

feo  whioh  I  referred  at  the  beginning  of  with  the  method  of  treatmg  the  ores,  with  a  view  to 

r,  obtaining  the  best  results  from  them. 
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Mr.  Morgan  said  he  was  interested  in  silver  mining 
and  silver  extraction,  and  he  diould  like  to  ask  if  Mr. 
Look  had  turned  his  attention  to  the  question  of  lixivia- 
tion.  In  the  concern  in  America  in  which  he  was 
interested,  the  rebellions  ores  were  absolutelj  useless  up 
to  a  certain  time,  but  by  roasting  and  then  treating  in 
a  wet  way  with  hypo-  sulphite  of  soda  and  hypo-sulpnite 
of  Ume,  the  mines  were  now  returning  very  large  profits. 

Mr.  Look  said  his  object  was  to  get  the  whole  subject 
of  gold  mining  thoroughly  considered,  and  to  get  every- 
body to  come  forward  who  had  something  to  say  upon 
it.  There  was  a  vast  outlet  for  capital  in  this  direc- 
tion if  it  were  thoroughly  understood,  but,  at  the  same 
time,  opportunities  of  learning  gold  mining  in  England 
were  wanting,  so  that  the  thmg  could  not  be  properly 
worked.  One  gentleman  had  just  mentioned  one  pro- 
oess,  and  if  the  whole  subject  were  gone  into  and  dis- 
•cussed  by  those  who  understood  it,  the  discussion  would 
be  reported  and  get  to  the  ears  of  others,  and  thus 
yarious  people  womd  be  set  thinking  upon  it,  and  it 
might  result  in  the  perfection  of  a  new  process.  It  was 
not  fair,  therefore,  to  the  subject,  to  dismiss  it  in  half- 
im-hour,  when  there  were  many  anxious  to  take  part 
in  the  discussion,  who  would  have  attended  if  the 
weather  had  not  been  so  severe.  For  instance,  there 
was  Mr.  J.  Arthur  Phillips,  whose  view  of  Olaudet's 
process  he  had  mentioned  in  the  paper.  That  process 
was  thought  a  good  deal  of  in  Australia,  as  one  which 
would  come  largely  into  use  in  treating  waste  tailinffs, 
and  Mr.  Phillips  could  tell  them  more  about  it  in  five 
minutes  than  he  could  in  a  week.  He  should  certainly 
not  have  given  the  account  he  had  of  it  except  with 
Mr.  Phillips's  express  authority. 

Mr.  SnMdlej  then  moved  that  the  discussion  be  ad- 
journed to  Monday  evening. 

Mr.  Hall  seconded  the  motion,  which  was  carried 
unanimously,  and  the  meeting  adjourned. 
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80ME  POINTS  OF  CONTACT  BETWEEN 
THE  SCIENTIFIC  AND  ARTISTIC  ASPECTS 
OF  POTTERY  AND  PORCELAIN. 

By  Prof.  A.  H.  Church,  M.A.  Ozon.,  F.C.8. 

IiEOTUBB  y.— DbUYERED  DECEMBER  20,    1880. 

Hard  Forcetairu,  European  and  Oriental, 

Whateyerindepeudent  origins  in  diverse  countries 
may  be  assigned  to  terra-cottas,  earthenwares,  and 
stonewares,  there  can  be  no  question  that  from 
Ohinese  porcelain  started  all  attempts  to  make  true 
•china  or  hard-paste  porcelain.  Early  efforts  in 
this  direction  faued,  for  one  or  other  or  all  of  three 
reasons — ^ignorance  of  the  materials  used  in  China, 
ignorance  of  their  local  sources,  and  ignorance  of 
^e  composition  of  the  paste,  glaze,  or  colours. 
Difficulties  in  manipulation  and  firing  there  were 
indeed,  but  these  proved  but  minor  obstacles  when 
knowledge  of  the  materials*  had  once  been  secured. 
But  let  me  not  be  misunderstood,  for,  if  the  ener- 
getic experimenters  of  the  17th  and  18th  centuries 
had  snooeeded  in  analysing  Oriental  porcelain  into 
its  ooDstitiients— so  much  silica,  so  much  alumina, 
so  much  lime,  and  so  much  alkali — ^they  would  haye 
been  littleomonearer  the  desiredsuccess  than  before. 
The  qualities  or  properties  which  distinguish  hud- 
paste  porcelain  can  be  secured  only  by  the  asso- 

•  On  thfa  point,  the  letUn  of  Itoe  d*EntraooU«,  1712-83, 
coDititoted  most  impoitant  lOiBoes  of  iafbniuitioin. 


ciation  of  certain  preyiously  formed  com 
Attem])te  to  imitete  the  body,  by  heating  tl 
prox>ortion  of  the  pure  constituent  oxides  i 
to  the  right  temperature,  haye  ended  in 
failure.  Heat  is  obyiously  not  the  solo  t 
the  production  of  this  remarkable  matei 
constituents  must  be  already  in  some  sort  g 
combined  before  firing,  if  they  are  to 
during  that  treatment  the  right  condition. 
This  seems  to  be  the  fitting  place  to  inti 
few  words  about  the  minute  physical  or  me 
structure  of  hard  porcelain.  "When  a  thiii 
is  examined  under  the  microscope,  certain 
ances  are  presented  with  a  tolerable  appi 
constancy.  We  may  classify  these  physic 
stituents  of  hard  porcelain  tiins: — 

1.  Clear  paste,  the  binding  materiaL 

2.  Opaque  rods,  called  bcSonites,  yariou 
persed  ana  associated. 

3.  Minute  granules,  calledspherulites. 

4.  Quartz  or  other  unchanged  minerc 
mente. 

5.  Spherical  bubbles. 

It  is  yery  common  to  find  three  layers 
ental  porcelain  {ai  body ;  (b)  wash,  slip,  o 
ing;  (c)  glaze.  The  wash  (6)  is  put  on  as 
yenient  &;round  for  bringing  out  tiie  coloui 
usually  highly  aluminous,  and  so,  whil 
from  quartz  grains  and  bubbles,  is  genera 
in  belonites.  These  straight-ended,  opaq 
are  associated  in  ferruginous  porcelains  w: 
ons  dendritic  p^wths,  in  which  silica  is  cc 
with  oxide  of  iron  and  with  lime,  as  well 
alumina. 

Before  entering  into  details  as  to  the 
elemente  of  Oriental  and  European  hai 
porcelains,  it  will  be  seryiceable  if  I  pn 
you  a  series  of  analyses,  some  already  pn 
and  some  new,  of  porcdUun  bodies  and  p 
clays.  On  the  older  analyses  implicit  reliance 
be  placed.  Methods  of  separation  and  est 
were  imperfect,  and  the  recognition  of  mi 

fotash,  and  soda,  was  frequentl^r  most  c« 
begin  by  drawing  your  attention  to  a 
these  older  analyses  of  Ohinese  porcelain:- 


iBt  Quality. 

Snd  Ooality. 

:^ 

Silica    

69-0 

23*5 

1-2 

•3 

3*3 

2*9 

73*3 

19*3 

2*0 

•6 

2*6 

2*9 

Ahiniinft  , , , 

Oxide  of  iron 

Tiime    •  • ■  t  • 

Potash 

Soda 

T>iiih. 

UtQaaUty. 

Ini 

Silica   

73-6 

18*5 

•1 

trace. 

6*0 

(0 

71*0 

22*5 

1*0 

1*2 

00 

Al^vninA  ..,..,..,, 

Oxide  of  iron 

TiiTn^    • 

Potash 

Soda 

I  giye  for  comparison  with  these  figm 
anal^ies  Ihayemaaeofspeaimnngcrf  ancient 
porcelain  found  in  a  mined  Indian  temple 
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a.  White 
body. 

b.  Bruwiiun 
body. 

75  0 

17-8 

2 

10 

4-5 

10 

•6 

720 
17-5 
2-5 
1-6 
5  0 
10 
•5 

hn 

iofiiQii 

k 

ten  

e.  Glaze  of  a. 


67 
14 

2 
10 

4 


6 
5 
5 
0 
0 
5 
0 


bkikiDg  throagh  these  analyses  of  Chinese 
Min,7oa  will  see  that  the  per-centageof  silica 
VgH  ner  71,  while  that  of  alumina  corres- 
ribtotoeanof  about  21.  Let  us  keep  these 
mamndwhen  we  are  examining  the  com- 
iioi  of  hard  European  porcelains.  We  may 
Ii0t9  also  the  general  preponderance  of  potash 
'Aidi  amongst  the  alkaline  constituents  of  the 
%'  abo  the  remarkable  richness  in  lime  of  2the 
p  example  of  glaze  analysed. 
3UQg  to  Jananese  porcelain  (the  manufacture 
ich  probably  began  about  A.D.  1513),  I  have 
er  you  these   two    analyses   by   Mr.  H. 


feof  uroa 

9 

ah 


EndieU. 

SpT&r.  2-337. 

...   78-8  .. 

....   17-8  .. 

....       -6  .. 

....       -2  .. 

...       -2  .. 

...     2-0  .. 

...  trace  .. 


Thick, 
Bp.  Or.  S-806. 
...  74-6 
...  19-3 
...  1-9 
....  -1 
...  -6 
...  2-8 
...       -2 


aae  analyses,  the  chief  feature  shown  is 
DBd  higher  proportion  of  soda  over  potash, 
ut  to  the  restive  per-centage  of  these 
m  Chinese  porcelains.     A  detail  in  the 
ation  of  Japanese  porcelain  may  be  men- 
iow,  namely,  the  slight  firing  which  the  f 
ares  in  the  biscuit  state  previous  to  the ' 
ioQ  of  underglaze  colours  and  of  the  glaze ; 
^  temperature  is  used  afterwards, 
n  gradually  accumulating  a  full  series  of 
■nJyses  of  Japanese  days,  thanks  to  H. 
lessor  Atkinbon,  and  two  other  chemists. 
Wurtz  found  in  his  examination  of  Arita 
It  tiie  silica  oscillated  between  74*5  and 
i  alumina  between  14*0  and  19*3  per  cent, 
enth  analysis  the  silica  was  50,  and  the 
as  high  as  38*7 — figures  tmder  those  de- 
hy  normal  kaolin. 
Km's  analyses  of  Japanese  days  gave — 


una  ••  1  •••...••..  60*7  ..i 

Almnini 
, 22-7 

M m        ^       MMAaaaAAaA         /o     X        mm 

20-2 

m  M      at      A**A*A*AAA      Ov    4      mm* 

27*9 

«   A        4         mmmmM^mMMM          id      ^        m   A 

13-5 

A  m        O        MAAAAflAAAa        Ox      O        A* 

30*9 

AS      O      **•*••••*•      00*3      m m 

27*6 

jama     1   81  *9  . . 

11-8 

15*7 

CO     ••  1  ..........  64*7  .. 

17*8 

22-6 

m    m           JM          AAAAM*     MAAA          Dw      ^          A    * 

23-3 

tt    54*6  .. 

32*4 

I 69*1  .. 

26*1 

to   56-9  .. 

......  28-6 

xf  the>e,  it  win  be  noticed,  is  very  near  the 
ionof  osrBmopMiioliinadaySy  and  some 
it. 


Before  speaking  of  the  artistic  dements  of  either 
Chinese  or  Japanese  porcdain,  as  illustrated  by  the 
specimens  on  the  table,  I  purpose  drawing  your 
attention  to  that  remarkably  active  period  for  the 
European  production  of  hard  porcelain,  namely, 
the  first  naif  of  the  18  th  century.  About 
the  close  of  the  third  quarter  of  the  preced- 
ing century,  Dwight,  of  Fulham,  succeeded  in 
attaining  a  measure  of  success,  although  he  had 
clearly  not  got  hold  of  the  true  china  day.  But 
about  35  years  afterwards,  Botticher,  at  Meissen, 
under  the  patronage  of  Augustus  II.,  Elector  of 
Saxony,  and  King  of  Poland,  first  realised  in 
Europe  the  production  of  true  hard  porcelain, 
equd,  if  not  superior  to  that  of  China.  It  was  his 
knowledge  of  the  proper  clay,  **  Sdmorrische 
weisse  Erde,"  as  it  is  called,  found  near  Aue, 
Schneeberg,  Erzegeberge,  which  enabled  Botticher 
to  secure  success.  A  chronological  list  of  some  of 
the  more  important  hard  porcdain  factories, 
started  during  the  18th  century,  presents  many 
features  of  interest :  especially,  did  time  per- 
mit, could  I  show  you  how  the  Imowledge  of  the 
needful  materials  or  ingredients,  and  where  to  find 
them,  gradually  spread  from  works  to  works, 
ffeneralhr  by  workmen  who  had  been  discharged,  or 
bribed,  had  managed  to  run  away  with  the  secret. 
Thus  Vienna  got  its  information  from  Meissen, 
Hochst  from  "^enna,  and  Berlin  from  Hochst. 

1709.  Botticher,  at  Meissen. 

1718.  Stolzd,  at  Vienna. 

1718.  Anspach. 

1720.  Bayreuth. 

1740.  Bingler,  at  Hochst. 

1744.  St.  f  etersburgh. 

1747.  Neudeok. 

1750.  Wegeley,  at  Berlin. 

1753.  Baden. 

1758.  Ludwig8berg,Nyinphenberg,andPulda. 

1764.  Brancas-LauraguaiB  at  Sevres. 
1768.  W.  Oookworthy,  at  Plymouth. 

Besides  all  these  manufactories  of  hard  paste, 
many  others  were  established  in  Germany,  France, 
Switzerland,  and  Holland,  towards  the  dose  of  the 
last  century. 

It  will  be  of  interest  if  I  now  present  you  with 
some  analyses  of  European  hara  porcelains.  We 
shall  be  able  to  discern  the  chemical  difiPerences 
which  sever  them  from  oriental  wares ;  and  we 
shall  see  that  these  differences,  if  they  do  nothing 
more,  at  least  give  us  tiie  means  of  overthrowing 
such  an  egregious  fancy  as  that  which  has  attri- 
buted to  Lowestoft,  in  Suffolk,  the  manufacture 
of  tens  of  thousands  of  pieces  of  inferior  Chinese 
porcelain.  Analysis  shows  at  once  the  absolute 
identity  of  duly  authenticated  pieces  of  hard  Lowes- 
toft, with  similar  pieces  known  to  have  been  made 

in  China. 

Beginning  with  Dwight's  semi-porcelain  made 
at  Fulham,  a  fragment  of  an  authentic  specimen 
from  the  Eeynol£  "  collection  "  gave  the  follow- 
ing numbers,  dearly  showing  that  Dwight  had  not 
introduced  kaolin  into  his  ware : — 

Per  cent. 

SiUoa 79*5 

Alumina  12*5 

Ozideof  iron 1*0 

TAma 1*5 

Potash 3*0 

Soda 1*6 
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I  now  give  a  series  of  analyses  representing  the 
composition  of  many  Continental  porcelains : — 


Berlin  (1806.) 

Berlin. 

MeiBsen 

(1825.) 

Silica    

66-6 

280 

•7 

•3 

3-4 

(?) 

71-3 

23-7 

1-7 

•6 

20 

•6 

67-7 

Aj^Tnini^ ^ , 

36*0 

Oxide  ci  iron 

•8 

Tiime    ............ 

•3 

Potash     

5-2 

Soda     

(?) 

Bohemia. 

Njrmphen- 
burg. 

Vienna  (1806). 

Silica 

74-8 
211 

(?) 
•6 

2-5 
•fi 

72-8 

18-4 

2-5 

3-3 

•6 

1-8 

61-5 

Alumina 

Oxide  of  iron.... 

Lime 

Potash 

31-6 

•8 

1-8 

2-2 

Soda 

Magnesia 

— 

— 

1-4 

Since  the  time  when  hard  paste  almost,  if  not 
quite,  completely  displaced  pdte  tendre  at  Sevres, 
the  composition  both  of  the  body  and  the  glaze 
there  has  remained  constant,  except  for  special 
purposes.  The  body  is  so  made  up,  after  analysing 
the  ingredients,  as  to  contain,  per  100  parts  : — 
Silica,  58  ;  almnina,  34 ;  lime,  4*5 ;  potash,  3* ; 
magnesia  and  soda,  *5.  In  order  to  secure  this 
composition,  73  of  kaolin,  24  of  felspathic  sand, 
and  3  of  lime,  were  used  in  1839.  In  1843,  the 
per-centages  taken  of  these  three  ingredients  were 
respectively  48,  48,  and  4.  The  Sevres  glaze  is  now 
obtJEtined  with  the  china-stone  of  St.  Yrieix.  Its 
composition  may  be  gathered  from  these  pai'tial 
analyses  :— 

1826.  ISae.  1841. 

Silica 73-0  ..  73-4  ..  74-3 

Alumina  ,•  16*2  ..  15-7  ..  18*3 

Potash  ....     8-4  ,.  7-4  .,  65 

It  will  be  remembered  that  the  ascendancy  of 
hard  paste  at  Sdvres  dates  from  1768.  Efforts  by 
the  royal  factory  to  buy  the  secret  of  kaolin  from 
foreigners  had  failed,  when,  as  the  story  goes, 
Madame  Damet,  wife  of  a  surgeon,  of  St.  Yrieix 
la  Perche,  found  a  white  clay  for  cleaning  linen  in 
a  neighbouring  ravine.  M.  Damet  showed  tlus  to 
M.  Villaris,  a  druggist,  of  Bordeaux,  who  recog- 
nised in  it  the  long-desired  kaolin.  He  sent  the 
substance  to  M.  Macquer,  the  chemist  of  Sevres, 
who  obtained  an  identical  substance  at  St.  Yrieix 
in  August,  1765,  and  in  Jime,  1769,  read  a  memoir, 
illustrated  with  specimens,  on  *'Porcelaine  dure 
Fran^aise." 

A  peculiar  interest  is  attached  to  the  excessively 
rare  porcelain  made  by  the  Ck)mte  de  Brancas- 
Lauraguais.  He  began,  about  1758,  discovering 
the  kaolin  of  Alencon.  He  worked  at  Sevres,  and 
probably  also  at  Chelsea.  He  was  acquainted  with 
the  china  clay  and  china  stone  resources  of  Corn- 
wall. His  IhigUsh  patent,  for  hard  or  true  china, 
was  taken  out  in  June,  1766,  but  his  invention 
was  never  specified.  He  thus  anticipated  W. 
Cookworthy*s  patent  by  two  years.  Brancas- 
Lauraguais  and  nis  porcelain  are  named  in  the  ScoVs 
Magazine  for  1764,  by  Dr.  Erasmus  Darwin,  in 
a   letter    to    Josiah   Wedgwood;    and   by   the 


Abb§  Baynal.  Horace  Walpole  posset 
celain  reproduction,  by  the  Count,  of  t 
of  Michel  Angelo.  In  M.  GasnauU'c 
there  is  a  med^ion  dated  **  Octobre,  1 
Bouen  Museum  possesses  a  specimen  I 
date  Septembre,  1768.  The  Mus^  Ce 
Sevres  has  no  less  than  three  pieces  c 
Lauraguais  porcelain.  M.  Jules  Yallet 
with  coloured  decoration  in  an  Oriental 
late  M.  Jacquemart  owned  a  cup.  \ 
three  specimens  in  the  Alexandra  Pa 
were  destroyed  in  the  disastrous  fire  of 
One  of  these  last-named  pieces  was  f 
or  tea-poy  ;  its  decoration  of  flowers  re 
forcibly  of  that  of  Chelsea,  period  2 
was  fine,  hard,  and  of  good  colour ;  alti 
cpecimen  showed  to  what  a  degree  o\ 
the  Count  had  brought  his  invention, 
analysis  of  a  fragment  of  a  twisted 
this  porcelain,  with  the  following  resu 

In  100  parts. 

SiHca   581 

Alumina 36  I 

Oxide  of  iron • l\  Spec,  gi 

Lime    .  • .  • 1  j 

Potash 3  I 

Soda IJ 

The  kaolinic  character  of  this  ware  is 
I  have  to  direct  your  attention  now 
manufactory  of  hard  paste  porcelain  ii 
which  attained  any  considerable  degree 
We  may  call  it,  perhaps,  "  Plymouth — 
company  was  started  in  Bristol,  as  ea 
for  making  china  from  Cornish  mat 
Plymoutii  factory  began  in  1768 
Champion  added  the  latter  to  his  c 
works  in  1773,  continuing  the  raanuft 
1781.  No  doubt  W.  Cookworthy  had 
china  clay  long  prior  to  the  earliest  of  i 
but  ceramic  chronicles  constantly  sho 
interval  between  china  clay  and  china 
very  wide  one. 

An  analysis  of  Champion's  Bristo 
gave  me — 

Silica 

Alumina • 

Lime 

Potash  and  soda 

Cookworthy  mentions  that  the  ka 
Stephen's  bums,  to  a  degree  of  transpa 
without  the  addition  of  china  stone ;  bi: 
analysis  indicates,  as  we  should  expect 
stone  was  a  normal  ingredient  of  I 
celain.  Cookworthy  used,  for  glaz 
having  green  spots,  from  Tregonnin-! 
when  ne  wanted  a  more  fusible  mixture 
1  part  of  lime,  and  2  of  fern-ashes,  to  30 
the  above  china  stone.  Kaolin,  pipe 
sand  were  used  as  safeguards  in  the  sih 

It  will  be  useful  if  I  now  give  you  i 
about  kaolin,  although  time  forbids  n 
into  full  details  concerning  this  substa: 
kaolin  always  completely  formed,  and 
rived  from  the  decomposition  of  the  sa 
it  would  exhibit  a  greater  constancy  < 
tion  and  properties  than  is  the  case, 
clays,  it  is  true,  a  substance  of  apparer 
mineral  rank  has  been  isolated,  and  ii 
kaolinite.    But  if  a  substance  of  this  c 


JOUENAL  OF  THE  SOCIETY  OP  AETS,  Ja^suxvy  21,  1881. 


fflwm  ooMtdtnent  (oft«n  the  ctuef  consti- 
ol  duii&  days,  ^et  the  existence  oi 
•om  dlicstee  of  different  composition, 
emOidesa  adapted   for    porceluin-makiiig 

rted  by  the  analyses  of  tDtmy  ol  the 
diji  used  in  this  manufacture ; 
it  But  be  bone  m  mind  that  china 
Itfe,  or  kaolinite,  aa  it  occurs  in  nature, 
IS  bw  from  traces  at  least  of  iron,  lime, 
Mi.paluh,uidBoda,  none  of  which  enter  into 
ndt,  bat  are  proofs  of  the  incompleteness  of 
pwbjifliieh  it  has  been  formed.  Indeed, 
I  Wilaital  constituents  may  reach  a  sum  of 

eit  of  tlie  total  weight  of  the  kaolin. 
Hdiould  be  stated,  is  assumed  to  poasess 
ifcrng  per-centage  composition: — Silica, 
;Wuu.  30'8;  water,  139.  Tha  greater 
rffc  nter  needs  B  temperature  above  212° 
Bjsiit 

«ld  DOW  direct  your  attention  lo  the  indi- 
*p«dniein  of  hard-paste  porcelain  on  the 
Bnt  ifcw  word"  »eem  necessary  oonoeming 
iiftly  felspathic  bodies  which  come  so 
tliara  china,  that  they  may  well  be  men- 
low.  The  most  notable  of  these  is  that 
i  by  L.  Solon  for  the  decoration  of  big 
i  pole  tur  pate  ■piecct.  Thanks  to  Messrs. 
Ism  able  to  show  you  four  specimens  of 
t  refined   and  lovely  work.      It  is  mar- 

0  see  Mi,  Solon,  as  I  have  been 
'■  to  see  him,  without  outlines  or  previous 

laying  the  wet  porcellonous  slip  with  a 
■be  coloured  ware  in  the  gnen  state,  and 
ng  the  powdery  substance  into  forms  of 
truth  and  tenderness.  If  ron  examine 
nen  of  this  artist's  work,  this  pilgrims' 

1  will,  I  trust,  agree  with  me  that  the 
ch  has  yet  to  be  applied,  will  be  very  far 
}Tingthe  artistic  qualities  of  tbo  surface, 
the  colour,  and  the  desipn  of  the  piece 

But  the  manufacturers  have  their  own 
•  covering  fine  work  with  glaze  ;  and  the 
pnrcfaas^rs,  for  the  most  part,  have  no 
to  the  glazing  layer  which,  if  it  protects, 
Jt  and  even  modifies  the  body  and  its 
I,  Some  day.  let  us  hope,  a  surface  like 
ffedgwood's  finest  jasper  will  permit 
qniaite  work  lo  be  thoronghly  enjoyed. 
ere  some  tiles  and  a  ing,  which  under  the 
crystal  porcelain."  nave  been  lent  to  me 
Qg-  It  is  a  hard,  apparently  felspathic 
retembling  Wtdgwood's  jasper  bodies, 
doaely  in  appearance,  and  in  the  qnality 
ig  oolcnred  oxides  into  intimate  union 
man.  From  these  examples  I  judge 
tiae  may  be  made  of  this  material  for 
boee  designs  in  which  softness  and  rich- 
deaiiable   vithout  having 


torer  concluded  by  noticiDg  the  chemical 
CbI  characteristics,  so  far  as  they  threw 
a  tlw  decorative  <^nalitie8,  of  a  lar^ 
'  fpemtnens  of  Continental  and  English 
t  porcelains,  cbki&y  contributed  by  Mr. 
He  then  exttniin«d  and  explained  from 
atmdptnnt — crackle  porcelain,  blue 
!,  Chtnew  porcdaln  with  bUok,  coloured, 
4  slaiei,  noticing  eepedally  tlie  ctladon, 
rdy,  and  opaque  canarj  and  mustard 
mm.     He  abowed  how  a  pure  good 


cobalt  bine  is  revealed  by  means  of  the  light  from 
burning  ma^esiam.  He  spoke  also  of  the  various 

Iduds  of  Oriental  white  or  uncoloured  porcelain, 

the  paste. 
Chinese,  at  shown  ii 
sprinkled  giaz 
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CTTT  OF  LONDON  COLLEGE. 
The  prices  and  certificatee  gained  by  tlie  students  at 
the  annaal  eiBminationB  of  the  City  of  London  College, 
the  Society  of  Arte,  and  the  QovemnieDt  Deportment 
of  Science  and  Art,  were  distributed  on  tlie  4th  of 
Januarv,  at  the  College,  in  Leadenhall- street,  bv  the 
Right  Hon.  A.  J.  Mundella,  M.P.,  the  Lord  Iffayor 
being  also  present.     Having  distributed  the  prizes, 

Kr.  Knndella  first  directed  his  remarks  to  the 
students,  and  then  addresding  the  Lord  Mayor,  observed 
that  it  was  a  matter  of  great  rejoioing  to  him  that  the 
Corporation  of  the  City  of  Xiondon  had,  during  the 
past  few  months,  made  a  sttp  in  the  right  direction. 
They  had  voted  £10,000  towards  the  now  tcchnioal 
guilds  to  be  established  at  South  Kensington,  and  £2,000 
a  year  for  some  years,  and  he  saw  that  the  great  Citr 
guilds,  whose  names  wore  identiGed  with  our  British 
industries,  and  which  had  presided  over  their  infancy, 
but  had  long-  ceoeed  to  have  any  connection  with  them 
but  their  name,  had  recently  taken  it  in  hand  to  improve 
the  skill,  induHtry,  and  force  of  the  British  worlonaa. 
He,  however,  thought  it  was  only  right  to  say  that  the 
sum  which  had  been  raised,  £50,000  for  building, 
!  and  .£5, ODD  for  sustenance,  was  altogether  inadequate, 
and  if  the  City  of  London  and  the  guilds  of  London 
were  to  do  anyuiing worthjof  their  name  and  poution, 
they  must  do  far  more.  The  sum  mentioned  was  not 
I  sufficient  for  the  sustenance  of  the  laboratory.  A 
!  single  institution  in  a  German  town  had  spent  £00,000 
!  on  the  laboratory  added  to  it  last  year.  He  knew 
'  second  and  third  rate  towns  spread  over  the  continent 
I  of  Europe  which  had  spent  in  the  last  four  or  five 
I  years  double  the  sum  which  was  supposed  to  Ije 
sufficient  to  represent  the  great  City  of  London. 
The  Corporation  could  do  no  better  work  than 
'  affiliate  this  institution  to  their  new  college.  Mr. 
Hundella  then  pointed  out  what  great  masutao- 
turcrs  had  done  lor  technical  instruction  in  Sheffield, 
inLecds,  in  Dundee,  andinBiiminghain,  andalluded  to 
the  noble  works  done  in  Kanchester  and  Liverpool ; 
and  he  u^ed  the  merchants  of  London  to  follow  the 
example  of  local  towns,  and  immediately  provide  a  suit- 
able home  for  tha  college  as  good  as  what  the  small 
town  of  Keighlcy,  in  Yorkshire,  had  done  for  its  locality- 
Sir  Henry  Cols,  in  responding  for  thanks  to 
the  Society  of  Arts,  which  had  helped  to  give  the 
college  its  preeent  name  in  1853,  showed  how  much  the 
Society  bad  acted  as  the  pioneer  of  all  the  existing 
examinations.  Now  the  great  growth  of  public  educa- 
tion had  left  the  Society  to  examine  only  in  Political 
Economy  and  Domestio  Economy  and  Husio.  To 
discuss  Domestdo  Kconomy  in  education,  and  show  how 
much  it  was  women's  especial  work  rather  than  men's, 
a  congress  would  be  held  in  the  summer,  when  dis- 
tinguished ladies  would  be  the  chief  workers  at  the 
oongresB.  He  congratulated  Mr.  Mundella  on  his 
public  declarations  to  deoentraliae  public  education. 

Before  the  meeting  ended,  the  Lord  Vayor  stated 
that  he  would  summon  a  meeting  in  the  City  to  advo- 
cate (he  claims  of  the  oollege  to  have  a  snitahle  building, 
and  Mr.  Mundella  promised  to  attend  it. 
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ST.  GOTHARD  EAILWAT. 

An  aocount  of  tlie  Leggestein  8i>iral  tmmel,  which 
is  one  of  the  most  remarkahle  works  in  connection  with 
the  St.  Grothard  Railwaj,  has  been  commnnicated  to  the 
DailuNiwa  bj  the  Geneva  correspondent  of  that  paper. 
**  The  leading  feature  of  the  scheme  adopted  by  the 
engineers  in  constructing  the  line  has  been  to  keep  to 
the  bottom  of  the  vallejs— on  the  north  side  of  the 
Alps,  the  vaUey  of  the  Beuss ;  on  the  south  side,  that 
of  TLcino — and,  so  long  as  they  did  not  deviate  too 
widely  from  the  required  direction,   to  follow  their 
windings  imtil  the  point  fixed  for  the  entrance  of  the 
great  txuinel  should  be  reached.     When  this  could  not 
be  done,  and  it  became  necessary  to  carry  the  railroad 
higher,   spiral,  or  to   use    the  German  term,    *tum 
tunnels,*  were  to  be  pierced  through  the  mountains. 
These  tunnels  made  at  once  a  steep  gradient  and  a 
shurp  curve.    The  gradient  of  the  Leggestein  tunnel 
is  23  in  the   1,000,  and  it  describes  a  curve  of  300 
metres.     After   leaving   it,  the    line   winds   spirally 
outside     the     mountain,     and    passing    through    a 
shorter   passage    higher    up,    reaches   the    required 
altitude.    The  construction  of  this  tunnel  was  difficult, 
less    on    account    of    its   leng^,    which   is   nothing 
extraordinary,  than  owing  to  the  necessity  of  boring 
entirely   by    hand   through    a  mass    of    almost   im- 
penetrable granite.     The  prog^ss  made  at  the  outset 
did  not    exceed  three  d6cim^tres  (twelve  inches)   in 
twenty-four  hours,  even  with  the  aid  of  blasting.    The 
necessity  of  handwork  arose  from  the  absence  of  water, 
and  the  impossibility,  in  the  circumstances,  of  using 
steam  for  the  perforators.    Two  other  turn  tunnels — in 
the  valley  of  tne  Reussthat  of  Wellington,  1,000  metres 
long,  and  that  of  Pfaffensburg,  1,000  metres  long — ^will 
be  completed  during  the  coming  spring.    The  former, 
like  the  Leggestein,  is  being  boreidb^  hand,  thelatter  by 
water  power.     On  the  south  side,  in  the  valley  of  the 
Tidno,  there  are  four  tunnels  Twhich  are  to  alpine  rail- 
ways what  locks  are  to  canals),  of  from  1,500  to  1,600 
metres  long,  now  in  course  of  construction.    Ail  these 
are    being   bored   by    water   power,    and  like  those 
on    the    north    side    are    en>ected    to    be    finished 
early  in   1881.      It   is  intended  to   light  the    great 
tunnel   by    electricity.      To   this   end    two    systems 
have  been  proposed.    One  is  to  place  in  the  passage 
40  electric   htmps,    each    possessmg   a    capacity    of 
1,200  candles.    The  interval  between  each  lamp  would 
be  about  400  yards,  and  the  necessary  motive  power 
would  be  suppUed  by  the  turbines  at  Airolo  and  Goes- 
chcnen,  which  have  been  used  for  moving  ^e  perforators 
and  ventilating  the  workings.     The  second  proposal, 
whether  it  be  practicable  or  not,  has  certainly  the  merit 
of  greater  orinnality.  According  to  this  scheme,  a  loco- 
motive impelled  by  compressed  air  would  be  stationed 
at  either  portal  of  the  tunneL   These  locomotives,  being 
smokeless,  would  be  used  for  drawing  the  trains  through 
the  timnel.    Each  locomotive  would  carry  two  electric 
lamps,  and  two  would  be  placed  at  the  end  of  the  train, 
together  with  refiectors,  so  arranged  that  their  united 
light  would  be  equal  to  that  of  12,000  candles.   By  this 
means,  wherever  there  was  a  train,  and  for  a  consider- 
able distance  before  and  behind  it,  the  tunnel  would  be 
brilliantly  lighted  at  a  comparatively  trifling  expense, 
the  electnoity  being  produced  and  the  engines  provided 
with  their  motive  power  by  the  turbines  at  Gresdbenen 
and  Airolo." 


■I 
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COBBESPOVDEVCE. 


BBEAD  BEFOBH. 


Dr.  J.  H.  Gilbert,  F.B.S.,  writes  to  the  Secretary  of  ,  V  .  ^■' 

the  Society  regretting  his  inability^  on  account  of '  preference  for  the  whiter  bvetd  is  Iffanded  on 


pressure  of  other  work,  to  read  a  paper  at  the  ScMiAa 
of  Arts  during  this  present  Seesion,  and  goes  on  toan 
'*  If  I  had  any  spare  time  for  such  a  purpose,  I  vtaflj 
be  disposed  to  cQsouss  the  important  food  qnea^kaiM 
the  so-called  bread  reform.     Man^  years  ago  Mr . 
and  myself  went  somewhat  fully  into  some  d  "* 
involved  {Journal   of  the    Chemical   Soeiet^y 
1857).     We  showed  the  distribution  of  the 
the  total  mineral  matter,  the  phosphoric  aci 
the  different  mill  products  from  wheat  grain. 
that  about  three-fourths  onljjr  of  the  total  ni' 
the  g^rain  are  found  in  ordmary  bread-floor^ 
maining  one-fourth  or  so  being  retained  in 
exclud^  portions,  which  latt^  are  richer 
than  the  flour.    But  it  has  long  been  known 
siderable  part  of  the  nitrog^ous  matters  of  ' 
portions  is  not  in  the  same  condition  as  those 
and  it  is  stated  that  they  are  in  an  '  ' 
digestible  and  available.    Becent  inv 
tiiat  only  from  two-thirds  to  three-fourths 
albuminoid  condition  ;   and  it  is  as  yet 
whether,    or   in    what    deg^ree,    the    non- 
nitrogenous  bodies  are  of  nutritive  value.    80 
they  are  not,  the  value  of  the  excluded 
proportionately  reduced  (so  far  as  this  2b 
the  nitrogenous  compounds),  and  it  may  be 
instead  of  higher,  for  a  given  weight,  tluui  in  thiB, 
Of  the  phosphoric  acid  of  the  grrain,  it  mayfei 
that  not  more  than  about  one-third  will  be  fonl 
bread-flour.    And,  although  I  am  not  awtie 
point  has  been  proved,  it  may  be  that  the  in 
greater  degree  deficient  in  a  due  proportiai  il 
phorio  acid  than  of  nutritive  nitrogenous  ( 
and,  if  this  be  the  case,  it  is  a  queetioa 
would  not  be  better  to  add  phosphoric  add  in 
cess  of  bread-making  Tas  is  sometimes  done  in  ' 
than  to  include  the  wnole  of  the  more 
tions  of  the  gfrain.    For,  if  these  were 
coarsely- ground  state,  there  would  be  waste 
its  passage  through  the  bod^  unused  ;  and,  if 
ground  as  to  avoid  the  aperient  action,  it  ii  a 
whether  evil  would  not  then  arise  from  the 
earthy  (and  especially  magnesia)  ph 
mulauon  and  concretion.    Indeed,  notwi' 
exclusion  of  so  much  of  the  nitrogen  and  | 
of  the  grrain  from  ordinary  bread-flour,  we 
came  to  the  conclusion  that  such  flour  was 
than  whole-meid  bread,  for  the  reasons  that  tti 
genous  matters  of  the  excluded  portions  wen  it 
nutritive  value ;  that  those  portions  corn 
siderable  amount  of   indigestible  woody 
that  the  branny  particles  so  increased  the 
action  as  to  cause  the  passage  from  the  body 
amount  of  the  food  unused.     Li  reference  to 
which  are  now  again  brought  so  prominsntly 
we  said,  in  the  paper  above  ref  en^  ^  (pi 
(*  <  The  higher  percentage  of  nitrogen  m 
fine  fiour  has  frequently  lea  to  the  xeoom 
the  coarser  breads  as  nu)re  nutritious  than 
We  have  already  seen  that  the  more  brannj 
the  gfrain  also  contain  a  much  larger 

mineral  matter It  is,  howen 

very  questionable  whether,  upon  sooh  data 
opinion  can  be  formed  of  tne  companlife 
food,  of  bread  made  from  the  finer  orooanor 

one  and  the  same  g^rain 

indisputable  fact  that  branny  particlet, 
into  the  flour  in  the  de^free  of  imperfeei 
which  our  ordinary  milbng  prooeaees  leave 
considerably  increase  the  penstaltie  aotian, 
the  alimentary  canal  is  cleared  mnbh  more 
contents.    It  is  also  well  known  that  the 
almost  invariablyprefer  the  whiter  fareod; 
of  them  who  work  the  hardeet,  and  who* 
would  soonest  appreciate  a  difforence  in  notrittfvl 
(navvies  for  exampld),  it  la  dirtinctly  etttfesd  * 
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browner  piiwwn  tfarongh  them  too  rapidly,  con- 
y\ieforeuiar  syBtems  hsye  extractea  from  it  as 
Btzitaoas  matter  as  it  ooffht  to  yield  them.  It  is 
ptoked  that  much  uaenil  nuMtioas  matter  is, 

ftnt  hiitaiioe,  lost  as  hmnan  food,  in  the 
imait  of  15  to  20  per  cent,  of  our  wheat- 
to  ^  lower  animals.  It  should  be  remem- 
ibowerer,  that  the  amount  of  food  so  applied 
M  DeuB  entirely  wasted.  And  further,  we 
iHnore  than  doubtful,  even  admitting  that  an 
ndoroportion  of  mineral  and  nitrogenous  oonsti- 
Mldbean  advantage,  whether,  unless  the  branny 
Uimid  be  either  excluded,  or  so  reduced  as  to 
■A  fte  dealing  action  above  alluded  to,  more 
iMkiDold  not  be  lost  to  the  system  by  this 
^  Aavould  be  gained  by  the  introduction  into 
k^  tdnddentaUy  with  it,  of  a  larger  actual 
■tflfmosed  nutritious  matters.  In  fact,  all  ex- 
Minds  to  show  that  the  state,  as  well  as  the 
Unmontian  of  our  food,  must  be  considered ; 
V  ffods,  that  its  digestibility,  and  aptitude  for 
litiaB,are  not  less  important  qualities  than  its 
»0OB^KMition.' 

XNoae,  if  the  branny  i>ortions  were  reduced  to 
t  atate  of  finenesp,  and  it  were  found  that  this 
i  the  aperient  action,  and  that  other  evils  were 
ed,  or,  better  still,  if  more  of  the  food  material 
epaiated  from  the  bran,  and  in  either  case 
Doie  cost  than  the  savins  would  be  worth, 
ht  be  some  advantage.  But,  to  suppose  that 
eat  meal,  as  ordinarilv  prepared,  is,  as  has 
been  assumed,  weight  for  weight,  more 
than  ordinary  bread>fiour,  is  an  utter  fallacy, 
n  theoretical  text-book  dicta;  not  only  en- 
tpported  by  experienoe,  but  inconsistent  with 
;t,  it  is  just  the  poorer  fed  and  the  harder 
hat  should  have  the  ordinary  flour  bread 
1  the  whole-meal  bread  as  hitherto  prepared, 
Jie  over-fed  and  the  sedentary  that  should 

whole-meal  bread.  LasUy,  if  the  whole 
}  finely  ground,  it  is  by  no  means  certain 
percenta^  of  realljr  nutritive  nitrogenous 
mid  be  higher  than  in  ordinary  bread-flour, 
lite  a  quertion  whether  the  excess  of  earthy 
i  wonld  not  then  be  injurious." 
ert  adds  that  Mr.  J.  B.  Lawes  concurs  with 
opinions  stated. 


LTIOK  CODE  BEFOBM  PROSPECTS. 

IS  a  member  of  the  Society,  to  call  attention 
pect  of  extensive  chanffes  in  the  principles  of 
t  code,  which  is  unintelligible  except  to  tech- 
rta,  WkB  the  Education  Inspectors  and  staff  at 
,  nod  not  very  dear  to  them.  I  send  ex- 
i  apeeobes  recentiy  made  by  Mr.  Hundella, 
Resident,  who  is  reported,  on  the  1st  Decem- 

to  have  said  at  Muddersfield,  **AsVice- 
kf  the  Ck>uncil,  he  was  not  disposed  to  treat 
vitiea  as  if  they  were  childron  in  leading 
ie  wished  School  Boards  to  be  responsible 
re  to  the  ratepayers  and  rather  less  to  the 
Department.'^  On  the  15th  December,  1880, 
dim  Mid,  at  Sheffield,  '<  What  he  wished  was 
x«  respoaaibility  upon  the  locality  and  less 
Bdnraliim  Department ;  '*  and  on  the  29tii 

1880,  he  Mid,  at  the  B<»ough*road  College 
ottdi  and  Foreia;n  School  Sodety,  <*He 
■dialfjia  dtdred  for  the  teachers  the 
yoMiWii  fPDudom  in  their  teaching,  to 
aU    imnaoeMBzy    tontine."      The 


Poor,  making  a  total  of  £2,899,366.  The  Government 
grrant  was  £1,828,702;  all  these  sums,  with  £48,841  from 
other  sources,  making  a  total  of  £4,776,914.  Of  this  the 
local  contributions  amounted  to  £2,948,207,  whilst  the 
Government  grants  were  only  £1,828,707.''  Thus  it 
appears  that  uie  local  funds  spent  on  elementary  edu^ 
cation  were  upwards  of  £1,100,000  more  than  the 
Government  grant.  If  Mr.  Mundella's  excellent 
intentions  are  fulfllled,  it  may  be  hoped  that  the  present 
** leading  strings*'  imposed  on  local  authorities  will 
be  relaxed  in  due  proportion. 

F.S. 


>  tba   Slat  Anmt,    1879,    given  in   the 
M  foUowa :— "  The  schools  ob- 


fjm 


,078  bj  ndowiiMnt,  i8680,792  from  rates, 

^  rotrndmer  Motribntloiu,  £1,349,297  by 

•ad  JSl^OOa  pyd  hj  Giiixdiaiia  of  the 


SIGNALLING  BY  MEANS  OF  SOUND. 

I  was  not  present  when  the  pa^r  by  Mr.  Price- 
Edwuds,  on  signalling  by  means  oi  sound,  was  read,, 
on  the  15th  ult.,  but  I  have  read  with  interest  the 
report  in  your  Journal,  and,  if  permitted,  should  like  to 
oiteT  a  few  remarks  upon  it. 

Mr.  Price  Edwards  approves  a  system  of  sound 
signals  based  on  distinctions  obtained  by  making  blaste 
to  occur  in  groups  of  one,  two,  three,  or  four  blaste  at- 
a  time,  with  varying  intervals  of  half  a  minute,  one, 
two,  or  three  minutes  between  the  groups  of  blaste. 
Sixteen  distinct  signals  are  thus  obtained. 

In  the  discussion  which  followed  the  paper,  Mr. 
Preece  supported  the  proposal  made  by  Sir  WilliauL 
Thomson  to  use  a  system  based  on  that  of  telegraphy, 
using  long  and  short  sounds,  as  in  the  Morse  system,, 
but  no  one  present  at  the  meeting  seems  to  have  men- 
tioned the  plain  numerical  system  of  signals  proposed  in. 
1851  by  my  father,  the  late  Charles  Babbaffe,  applicable 
both  te  lignt  and  sound.  It  was  published  in  1851,  and 
was  communicated  to  the  Trinity  House  in  November 
of  that  year.  It  was  reported  on  by  the  Lighthouse 
Commission  of  the  United  States,  whose  report  was 
printed  and  publiahed  in  1852. 

By  that  system  every  lighthouse  in  the  world  would 
have  ito  own  number,  which  would  be  continually  re- 
peated, either  by  light  or  sound,  as  long  as  necessary. 
Thus,  if  tiie  lighthouse  was  numbered  73,  there  would  be 
during  foggy  weather  seven  blaste  at  short  intervals^ 
then  a  pause ;  then  three  blaste,  and  a  longer  pause ; 
after  which,  the  same  would  be  repeated  as  long  as  the 
fog  lasted.  The  number  of  the  lighthouse  could  thus 
be  repeated  in  less  than  30  seooncCs,  and  as  the  light- 
houses on  either  side  would  be  arranged  with  numbers 
not  having  the  same  dijnto  (say,  for  example,  25 
and  48),  tiie  counting  of  one  digit  would  in  most 
cases  indicate  the  ughthouse,  and  the  counting 
of  the  aeeond  would  afford  a  check,  and  give  positive 
assurance  of  the  correctness  of  the  observation, 
if  it  was  found  to  tally  with  the  number  found  on  the 
chart.  In  this  mtem  nothing  else  has  to  be  done 
beyond  counting  the  number  of  the  blaste ;  no  previous 
knowledge  whatever  is  requisite,  and  a  g^lance  at  the 
chart  t^  everything  wanted ;  surely  this  is  within  the 
intellect  of  almost  any  sailor  of  any  nation  able  to  use  a. 
chart. 

Now,  contrast  this  with  the  other  two  systems. 
In  the  Morse  system,  the  sailor  must  observe,  not  only^ 
the  leng^  of  each  and  every  blast,  but  he  must  also- 
watch  the  sequence  of  the  long  and  short  blaste,  and 
he  must  know  the  combinations  of  them  which  repre- 
sent each  numeral,  before  he  can  be  sure  of  the  number 
of  the  lighthouse  before  him,  and  And  it  on  his  ohart. 
It  is  true  that  the  Morse  spstem  is  used  for  the  helio- 
graph and  army  signalling,  and  also  in  the  Boyal  Navy 
for  night  signalling,  but  I  believe  that  a  specially 
instructed  staff  is  required  in  all  cases  to  work  it,  ana 
that  by  all  others  it  is  found  quite  impracticable. 

In  ue  Trinity  House  system  also,  not  only  must  the 
number  of  the  blaste  be  counted,  but  the  interval 
between  each  group  must  be  measured,  and  how  often 
would  wtiafAirfif  be  made  in  this  during  tbo  anxioas 


146 


JOnENAL  OF  THE  SOCIETY  OF  ABTS,  Jakcary  21,  1S81. 


momeata  of  danger,  when,  at  aoy  iustant,   tlie   nhip  do  eo,  and  ioneted  oa  the  luoal  drainage  tLrongb  tk^ 

might  sMke  and  go  to  the  bottom.     Then,  supposing  bouses,   with  regard  to  those  fronting  roads  hii' 

ths  ohterratioii  currectlj  made,  the  mariner  would  hffve  .'•ewers.     Consequently,  in  a  row  of  houses  which  i  ' 

to  search  on  his  chart,  not  for  a  simple  numher  alone,  have  all  boen  drained  from  the  back  without  luij 

bnt  foi  the  compnratirclv  eomplex  cliaractciiatics  which  imder  the  house,   over;  alternate  boose  has  its 

he  has  observed,  and  which  would  not  meet  hia  oye  so  (carrying  ita  sewerage  and  that  of  the  adjoining  ' 

tcadily  aa  a  simple  numher  ;  perhapa,  if  a  foreigner,  he  running  underneath  the  parloura,  with  the   ' 

nu^ht  not  be  able  to  read  it  at  all.     Besides  these  very  nny  time  of  breakage,  aud  the  escape  of 

serioiis  defects,  the  Trinity  House  system  provides  onlj  "" •  -    -    ■  -.       ■ 

sixteen  signals,  of  which  four  only  arc  repeated  within 


iinyti 
'  I  und  tl 


[pleasant  necessitj,  in  case  of  stoppaga  ^(S 
[pes,  of  opening  up  the  C™a  inside  the  hooae.  TImi 
.ay  he  soma  power  by  which  I  could  have  inaijta^'^u 
[permission  being  given  to  drain  in  the  proper  ir^^w  ^ 


the  half-minut«,  and  four  of  them  requii 
tliree  minutes  ;  but,  in  these  days  of  steam,  wnai;  migni 
not  happen  from  ignorance  of  the  identity  ot  the  light- 
house for  three,  two,  or  even  one  miuuto !  Then, 
again,  unless  the  number  of  the  lighthouse  was  different 
for  light  and  for  soimd  (which  would  be  very  unadvis- 
ahle),  restricting  the  number  to  Mxtccn  for  fog  signals, 
would  similarly  restrict  it  for  light  also. 

It  seems  to  roe  that  the  simple  numerical  system  has    . 
ttdvantagcB  over  every  other  yet  proposed,  and  it  is    jiartiallj  so.     But  the  fact  is  that  the  ordiuary  run 
capable  of  being  gradually  introduced.      Until   it  has  !  tenants  do  not  care,  and  will  not  pay  for  propirly  ''^'Zm 
been  fairly  tried,  it  should  not  be  rejected  by  the  Trinity    structad  houses.    A  hideous  burlesque  oi  wrand  'ty'j^S 
House.     Tho  eipenso  of  setting  up  one,  say  somewhere  ;  iirchitecture,  applied  to  £30  a  year  houTCH,  will  rf*^5 
towMda  the  mouth  ot  the  Thames,  where  many  could  '  let   them   readily,    though    inside   tin-y   may  le, 


would  not  have  done  for  me  to  have  eier ._ 

tieing  so  impolitic  to  go  against  loca!  iiiilliiii  ilim  .        "* 

I  notice,  too,  that  one  of  the  spi.';ik('rs  "tuid  fel 
strongly  for  many  years  the  helpless  cnuilition  in  vhit^ 
tenants  were  placed  with  regard  to  the-  miitlera.  "  TTi" 
I  iitosome  cxt^ttruc,thoughlookingaltijo^rc.itnuai6"* 
tif  unlet  houses  they  have  to  choose  frim,  it  is  o^^ 
partially  so.     But  tho  fact  is  that  thi>  iirilinaiT  i-ao  *• 


Bee  and  bear  it,  would  not  be  thrown  away. 

Hesbt  p.  Babbaob, 

Bromley,  Kunt. 


SAMITAItr  INSPECTION. 


whitod    sepulchres."      Hundreds 
liouses  stand    empty  because 
.inough."    Again,  the  honest  builder  uho  Mper 
^300  to  £320  m  building  a  £30  a  yesi'  house,  gMi'i 
the  same  rent  as  the  jerry  builder,  wtu  hjs        — 
houses,  similar  in  appearance,  at  abjut  tn 
that  cost.     The  real  remedy  for  the  present 
There  are  one  or  two  points  in  Professor  Fleeming    Hj-gtem  of  building  is  a  revival  of  thr.  cualom 
JenMn's  paper  and  the  discussion  upon  "  A  Sanitary    dave  heard  used  to  obtain  in  town,  «ui  largdy 
Protection  Association    for   London,"   about   which    I    ^till  in  country  phices,  of  persons  htring  honlM' 
Bhonld  liltB  to  maie  a  few  remarks.       The  most  serious    [oj.  them,  instead  of  buying  and  Wnting  rea^- 
objection  to  the  whole  scheme  is  that,  on  the  face  of  it,  ,  Jiouses.    The  question  of  cos',  would  tlicu  be  moref 
the  first  expense,  namely,  the  small  subscription,  is  but    iidjustable  to  the  value  obtained. 
the   prelude   to  heavier   outlay,    and   that    the    great  I      rinolly,  let  us  insist  upon  cleanliness  and  si^ 
majorityot  persons,  whose  means  would  neoessitote  their    (rith  such  means  as  are  at  hand.     Let  rl..iHtsaadl 
taUng  advantage^of  the  assooiatioii.  could  not  afTordtc  |  oe  frequently  flushed  and  windows  cpt'dwi.    In  I 
lot  the  elementary  principles  of  dome^lii'  minaga 
happily  being  taught  to  the  poon'st  childiwi 


le  works  which  would  bo 

if  t&ey  had  a  sufficient  interest  in  tho  property  they ..    _  _ 

oocapy  to  justify  the  expenditure.    These  would  only    Board  wifiools,  boVaoiically  applied.  lu  the 
be  dissatianed  with  their  hous-"  — '■'■'' — '   vi.  i .  .         .  .....  *       .     . 


houses  without  reasonable  I  [gt  professors  of  sanitation  and  patentees  of  ■ 
apportumty  oi  puuing  ngut  the  imperfections  revealed  j  ippfianees  (many  of  which,  let  us  honosUy  sdl 
to  them,  and,  in  most  oases,  it  wouhi  bo  better  for  them  g^  and  valuable  ;  but  many  more  of  which  «r< 
never  to  have  had  a  question  raised.  When  anything  ,  jqJ  worthless)  fight  out  their  wordy  strife  as  th 
is  raditally  wrong,  the  proposed  inspection  by  th*  I  ^nd  perhaps,  even  they  some  day  may  comet 
association  would  only  lead  to  the  employment  ot  other  '  upon  what  are  the  "principles  ij£  snnitatlM 
ifessional  assistance,  and  no  saving  would  be  effected,     principles  which,  up  U>  now,  1  have  vainly 


Again,  professors  ot  sanitary  matters  are  so  utterly 
variance  upon  what  they  individually  consider  to  be 
vital  qnestions.  that  the  public  could  not  place  anything 
like  implicit  rehance  upon  the  reports  tumiehed  them, 
and  would  more  often  than  not  And  those  called  in  to 
remedy  alleged  evils  disagree  altogether  with  the 
advioe  given  by  the  otQcial  ot  the  association.  Further, 
there  is  the  difBculty  to  be  encountered  with  locai 
Boards  and  Vestries,  who  often  will  not  sancUon 
what  might  be  considered,  from  a  sanitary  point 
of  view,  the  best  modes  of  dealing  with  drainage. 
To  illustrate  this,  I  may  mention  that  I  am  one 
of  those  dreadful  persons  who  let  land  to  suburban 
bnildeiB  of  the  speculating  rloss  for  ths  erection  of 
onall  dwellings.  Nevertheless,  in  all  cases  in  which  it 
is  reasonably  practicable,  I  thould  like  even  these  huild. 
inga  t«  he  conatmetcd  on  sanitary  principles  ;  and  witli 
regard  to  one  parcel  of  ground,  my  common -sense  ted 
DM  to  the  opimon  stated  hy  Mr.  Rawlinson,  that  "  when 
houses  were  dealt  with  as  they  ought  to  be,  there  would 
be  DO  drain-pipes  within  them."  This  piece  of  ground 
is  Eurronnded  on  three  sides  by  roads,  in  which  there  is 
no  sewer.  This  necessibites  the  construction  of  a  sower 
throngh  the  middle  of  the  ground,  and  my  desire  wa.i 
to  drain  all  the  houses  into  this  through  their  gardens, 
ttnd  BO  that  no  drain-pipes  should  run  under  any  house. 
The  local  authorities,  however,  would  not  allow  me  to 


I  glean  from  cither  their  lips  or  their  [leus. 


th  JsnoaiT.  ISSt. 


Ju.) 


NOTES    OTS   BOOKS. 


AisoelaUon  IntsraatiDnale  ponirEati  Piitabte, 
(Hn^rale  tenue  ik  Turin  le  Jeudi,  0  Scptcmbre,  I 
&  rOocaaion    du   Troiai^me    Cong^'cd    '   ' 
d'Hygtene.     Amsterdam,  ISSO. 
This  volume  oonsiBts  of  the  addreii  of  the  TVi-dJ^  j 
Mr.  J.  G.  Jagec,  and  the  report  of  the  pnx*edin|»i3 
the  meeting  held  on  the  0th  of  SeptnniWr.    TheaT 
elation  grew  out  ot  the  work  of  the  lutcmational  Ql 
gross  of  Hygiene,  and  was  formed  ia  Holland  wiA» 
object  of  finding  an  answer  to  the  qo>'jti'iuputbr  J^ 
William  III.  to  his  ministers  at  the  ptriixl  <>!  the  A 
epidemic  of  1866.    The  qneriJon  of  th?  King  «~ 
this  effect — whether  the  quality  of  drinking  wats 
any  influence  over  the  spread  of  oholtrn.  and,  Ibstl 
floenoe  being  admitted,  irtiether  Uw  State  should  i^ 
vene,  or  whether  th«  matter  ibotild  be  left  b. 
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&oritifi8.  After  considerable  disctiBsion,  the 
JixamtmaLj  passed  a  resolution,  afElrmin^  that 
MBaiT fortius  Central  GoTemment  to  inter- 
idn  thit  the  gt>od  quality  of  drinking  water 
b  aKQied.  Mr.  Jag^  specially  alludea  to  the 
j|  the  Select  Committee  on  the  Water  Supply  of 
,  the  aooomit  of  which  he  quoted  from  the 
if  th  Society  9/ Arts. 


I  nd  Citalogus  of  Cabinet  and  Upholstery 
£kire,  looktng-glassei,  ke,  London :  C.  and  R. 
it^Gortam-road,  18S0. 

ikqe  folio  Tolume  contains  one  thousand  nine 
ii  m  eightT  designs  for  articles  of  furniture 
pitiinetT  of  styles,  which  are  arranged  under 
li^of  hall,  library,  dining  room  and  parlour, 
fmu,  bedroom,  camp  and  ship,  kitchen,  and 
•  Tbe  information  given  in  this  book  is  so 
i  •»  to  be  practicaBy  useful  to  those  who 
iMgos  for  furniture,  such  as  are  called  for 
wtDts  of  the  present  day.  Prefixed  are 
Totes  on  Houisehold  Furniture,*'  which  con- 
ight  sketch  of  the  changes  that  have  taken 
the  fashion  of  British  furniture  from  the 
\he  Saxons,  when  little  more  was  found 
fihan  a  scries  of  benches  and  a  heavy  table 
h  the  dwellers  in  the  house  and  the  guests 
^t,  down  to  the  present  time  when  furniture 
a  Early  English,  Mediaeval  Gothic,  Benais- 
tian,  Venetian,  Louis  XIV.,  Louis  XVI , 
le,  Chippendale,  Neo-Greek,  and  Japanese, 
sir  different  admirers.  Special  mention  is 
r  William  Chambers,  the  architect,  Thomas 
e  and  Thomas  Sheraton,  the  cabinet-makers, 
s  Hope,  the  connoiseur,  whose  works  g^reatly 
the  fashion  of  domestic  furniture  in  Eng- 
ppendalo*8  '*  Gentleman  and  Cabinet-makers 
was  published  in  the  year  1759,  and 
have  suffered  from  some  adverse  criticism, 
ity  of  the  designs  are  of  that  pure  and  rather 
e  which  is  associated  with  his  name,  but 
Ifo  specimens  of  florid  ornamentation  in  the 
ench  toHtc  adapted  to  frames  and  cornices 
tmslT  enough  are  now  often  referred  to  as 
Chippendale  work.  Sheraton's  **  Cabinet- 
Upholsterers*  Drawing  Book'*  appeared  in 
ist  volume  being  devot^ to  thescience,  and  the 
&e  art  of  the  cabinet-maker*  s  trade.  Mr. 
mne,  entitled  **  Household  Furniture  and  In- 
ration,'*  was  published  in  1807,  and  contained 
nber  of  dei^igns  in  a  purely  classical  stvle.  His 
t  in  directing  attention  to  this  subject  was 
furniture  which  should  harmonise  with  the 
lis  c<^>llection  of  antiquities.  The  critics, 
>rd  Jeffrey  of  the  Edinburgh  BevieWf  laughed 
lor,  but  in  spite  of  opposition  the  book  exerted 
ide  influence.  The  mtroduction  to  Messrs. 
ook  ahso  contains  some  remarks  upon  the 
the  several  articles  of  furniture  appropriate 
ous  rooms. 


GEVEBAL   HOTES. 


ifiMl  Xuseam  at  Sidnoy.^A  Technological, 
aaid  Saaitery  Museum  for  New  South  Wales  is 
wd  St  Sidney.  This  museum  is  intended  to 
Bilar  position  and  fulfil  the  same  purpose  in  that 
m  SooHi  KeamngUm  Museum,  the  Bethnal -green 
&•  MQMnm  OffPFBctical  Gedoffy,  the  Patcnt- 
m,  Mid  the  Parkes  Museiun  of  Hygiene  do  in 
To  this  cad,  it  is  intended  to  collect  together 
eetiooi  oi  aU  materials  of  economic  value  belong- 


ing to  the  animal,  vegetable,  and  mineral  kingdoms,  from 
the  raw  material  through  the  various  stages  of  manufacttue, 
to  the  final  product  or  finished  article  ready  for  use.  The 
following  are  the  chief  subjects  which  will  be  represented  :-^ 

I.  Animal  products.  2.  Vegetable  products.  8.  Waste 
products.  4.  Foods,  animal  and  vegetable.  6.  Economic 
entomolo^.  6.  Economic  geological  specimens,  showing 
the  ores  of  the  metals,  their  manu£scture  and  uses ;  building 
and  ornamental  stones,  days,  cements,  glass,  pottery, 
porcelain,  pigments,  &c.  7.  Educational  apparatus  and 
appliances,  school  fittings,  books,  maps,  diagrams,  &c. 
8.  Sanitary  and  hygienic  appliances  and  systems.  9.  Mining, 
engineering,  and  machmory.  10.  Agricultural  tools, 
appliances,    and   machinery ;    also    soils,     manures,    &c. 

II.  Models,  drawings,  and  descriptions  of  patents. 
12.  Ethnological  specimens.  13.  Examples  of  historical 
furniture  and  of  artistic  workmanship  in  iron  and  other 
metals.  14.  Phvtographs,  electrot^-pe,  plaster,  and  other 
reproductions  of  examples  of  art  workmanship  where 
onginals  are  not  to  bo  obtained.  1 5.  Exhibition  catalogues, 
trade  journals,  price  lists,  and  descriptions  of  new  processes 
or  industries.  The  acting-secretary,  Mr.  Charles  R.  Buck- 
land,  asks  for  contributions  to  the  museum. 


mextdtos  of  the  80cistt. 

Adjourned  Meeting. 

Monday  evening,  at  eight  o'dock  :— 

Januaby  24. — Discussion  on  Mr.  A.  Q-.  LocVs 
paper,  '*  Causes  of  Success  and  Failure  in  Modem 
Grold  Mining.**     Htds  Culbjle,  Esq.,  will  preside. 

Obdinaby  Meetings. 

Wednesday  evenings,  at  eight  o'dook  :— 

Janxtabt  26. — "  Suggestions  for  Preventing  London 
Smoke.**    By  W.  D.  Soott-Moitcriefp. 
Fkbbuaey   2.— "Trade  Prospects.*'      By   Stephen 

BOUBNE. 

Febbuabt  9. — '*  The  Present  Condition  of  the  Art  of 
Wood-carving  in  EnglandL*'  By  J.  Hunoebfobo 
Pollen.  Sir  Philip  Cunliffb  Owen,  C.B.,  K.C.S.I., 
will  preside. 

Febbuabt  16. — *'The  Participation  of  Labour  in  the 
Profits  of  Enterprise."  By  Sbdlet  Tatlob,  M.A., 
late  Fellow  of  Trmity  College,  Cambridge. 

Febbuaby  23. — 

Mabch  2. — **  Flashing  Signals  for  Lighthouses.*' 
By  Sir  Williak  Thomson,  LL.D.,  F.R.S. 

Mabch  9. — **  Improvements  in  the  Treatment  of 
Esparto  for  the  Manufacture  of  Paper."  By  William 
Abnot,  F.C.S. 

Mabch  16. — "The  Manufacture  of  Aerated  Waters.*' 
By  T.  P.  Bbuce  Wabben. 

Mabch  23. — "  The  Increasing  Number  of  Deaths  from 
Explosions,  with  an  Examination  of  the  Causes**  By 
CoBNELins  Walfobd. 

Mabch  30.— "Becent  Advances  in  Electric  Light- 
ing.**   By  W.  H.  Pbeece,  Pres.  Soc.  Tel.  Eng. 

Dates  not  yet  fixed: — 

"Buying  and  Selling;  its  Nature  and  its  Tools." 
Bj  Prof.  BoNAMY  Pbice.  On  this  evening  Lord  Alfbed 
S.  Chuechill  will  preside. 

"The  Discrimination  and  Artistic  Use  of  Precious 
Stones.**    By  Prof.  A.  H.  Chubch,  F.C.S. 

"The  Compound  Air  Engine."  By  Col.  F.  Beau- 
mont, R.E. 

Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  eight  o'clock : — 

FEBBrABY  1.— "The  Industrial  Products  of  South 
Africa."     By  the  Right  Honourable  Sir  Hesby  Babtle 
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Fbebb,  Bart.,  G.C.B.,  G.C.S.L,  D.C.L.,  LL.D.    Sir 
RicHABD   Tbmfle,  Bart.,   G.C.S.I.,  CLE.,  B.C.L., 
will  preside. 
Febbuabt  22. — *'  The  Languages  of  South  Afrioa." 

By  ROBEBT  N.  CXTOT. 

Mabgh  15.— *'The  Loo  Ghoo  Islands."  By  Consul 
John  A.  Gxtbbins. 

Afbil  5. — **  Trade  Relations  between  Great  Britain 
and  her  Dependencies."    By  Willluc  Wbstoabth. 

Applied  Ciiemistby  and  Physics  Section. 

Thursday  eyenings,  at  eight  o'clock:— 

Januaby  27. — '*A  New  Mechanical  Furnace,  and 
a  Continuous  System  of  Manufacturing  Sulphate  of 
Soda."  By  Jaicbs  Maoteab,  F.C.S.  J.  C.  Stevenson, 
M.P.,  will  i)reside. 

Febbuabt  24. — *'Deep  Sea  Livestigation.  and  the 
Apparatus  used  in  it."    Bj  J.  G.  Buchanan,  F.R.S.E., 

Mabch  24.—^*  The  Future  Development  of  Electrical 
Appliances."    By  Prof.  John  Pebbt. 

Indian  Section. 
Friday  eyenings,  at  eight  o'clock : — 

Januabt  21. — **  Forest  Conservancy  in  India."  By 
Sir  RicHABO  Temple,  Bart.,  G.C.S.L,  CLE.,  D.C.L. 
Andbew  Cassels,  Member  of  Council,  will  preside. 

Febbuaby  11.— "The  Gold  Holds  of  India."  By 
Hyde  Clabxb. 

Mabch  4.— «  The  Results  of  British  Rule  in  India." 
By  J.  )f .  Maclean. 

Mabch  25. — **  The  Tenure  and  Cultivation  of  Land 
in  India."    By  Sir  Gbobob  Campbell,  K.C.S.I.,  M.P. 

May  13.— "Burmah."  By  General  Sir  Abthtjb 
Phaybe,  G.C.M.G.,  K.O.S.L,  C.B. 

Cantob  Lbcttires. 
Monday  eyenings,  at  eight  o'clock : — 


» 


The  Second  Course  will  be  on  *'  Watchmaking, 
by  Edwabd  Rioo,  M.A.    Three  Lectures. 

Syllabut  of  the  Course, 

Leotubb  L— Febbuaby  7. 

Introduction— Units  of  Time — ^Historical  Sketch — 
Peecription  of  usual  fonns  of  watch  ^Escapements — 
Conditions  of  aocnrate  timekeeping,  and  arrangements 
necessary  for  their  maintenance  in  the  higher  class  of 
watch. 

Leotubb  n.— Febbuaby  14. 

The  ordinaiT  watch — Degree  of  aoouracy  required  in 
it— Systems  of  manufacture  in  this  country  ana  abroad 
—Description  of  specimens  illustrative  ox  the  various 
stages  of  construction — Comparison  of  the  several 
systems. 

Leotubb  m. — ^Febbuaby  21. 

Necessitv  of  efforts  to  promote  the  art  in  this  country 
— Need  of  education,  theoretical  and  practical,  in 
horology— Literature-^Great  want  of  unifoimity  in 
gauges,  screws,  &c. — ^Exhibition  of  ordinary  and  com- 
plicated watches,  and  of  watchmakers'  tools— Conclu- 
sion. 

The  Lectures  will  be  illustrated  by  Speoimens, 
Models,  and  Diagrams.  The  different  movements, 
&c.,  will  be  shown  enlarged  on  the  screen  by  means  of 
the  Aphengisoope  and  the  £l0otric  Light. 

The  Third  Course  will  be  on  "  The  Scientific 
Principles  inTolved  in  Electric  LightiD£^,"  by  Prof. 
W»  G,  APAKS,  F.R.S.    Four  Lectures.  i 

Maioh  7, 14,  21,  28.  I 


The  Fourth  Course  will  be  on  "The  A 
making,"  by  Alan  S.  Cole.    Three  Let 

April  25  ;  May  2,  9. 

The  Fifth  Course  will  be  on  "  Coloui 
and  its  Influffnce  upon  Various  Indu 
R.  Brudsnell  Carter,  F.  U  .  C.S.    Thn 

May  16,  23,  30. 


Al»USSION  TO  Meetinos. 

Members  have  the  right  of  attendi 
Society's  meetings  and  lectures.  Eve 
can  admit  two  friends  to  the  Ordinary  an 
Meetings,  and  one  friend  to  the  Canto 
Books  of  tickets  for  the  purpose  have 
to  the  Members,  but  admission  can  also 
on  the  personal  introduction  of  a  Moml 


KESTnres  fob  the  enbtfiko  vi 

Monday,  Jan.  24th...80CISTT  OF  ARTS*  John-« 
W.C,  8  p.m.  Adjourned  discussion  < 
Lock's  pai>er,  "Causes  of  Suoceas  ai 
Modem  CMdkin^." 

Royal  United  Service  Lutitute,  Whitehall-; 
Capt.  L.  K.  Scott,  **  Sugvefltions  for  Imi»ro 
and  Artillery  Fire,  coimnned  with  an  £ 
Capt.  Scott's  system  of  Sighting  Gui 
illustrated  by  models." 

Medical,  11,  Chandoo  tttroet,'W.,  8&  p.m. 

Boyal  Asiatic,  22,  Albemarle-etreet,  W.,  3  ] 

London  Institution,  Finsbury-circns,  E.C. 
£.  B.  Tylor,  "  Problems  in  the  History  of 

TussDAT,  Jan.  25th... Boyal  Institution,  Albemari 

8p.m.  Prof.  E.  A.  Schi&fer,  "  The  Blood.* 
Medical  and  Ghirurgical,  63,  Bemers-sl 

street,  W.,  8^  p.m. 
CSyil  Enffineers,  85,  Great  George  attoct, 

S.W.,  8 p.m.    Discussion  on  "Deep  Wii 

in  South  Wales.*' 
Anthropolagioal  Institute,  4,  St.  Martin'i 

8  p.m.    Annual  Meeting. 
Boyal  Colonial,  the  Grosvenor  Gallery  lib; 

Bond-street,  W.,  8  p.m.    Sir  Alexande 

Future  of  Canada.*' 

WxDNESDAT,  Jan.  26th...  SOCIETT  of  ABT8< 
Adelphi,  W.C,  8  p.m.  Mr.  W.  D.  Sc 
"  Suggestions  for  Preventing  London  Sm 

Telcsraph  Engineers  ahd  Electricians,  4,  Bn 
S.w.  1.  Inaugural  Address  by  the  Presi 
C.  Foster.  2.^*  Mr.  A.  W.  Heaviside,  " 
ments  on  Induction  with  the  Telephone' 

Boyal  Society  of  literature,  4,  St.  Jklartin' 
8  p.m.  Mr.  BobertN.  Cnst,"ARecent' 
vntb.  Notices  of  the  Al  Ilanuraand  of  bpai 

Thubsdat,  Jan.  27th... SOCIETT    OF    ABTS. 

Adelphi,  W.C,  8  p.m.    (Chemical  Seetioo 

Mactear,  "A  New  Meohanioal  Furnace 

tinuous  System  of  Maauf actming  Sulpha 
Boyal, Builnurton-house,  W.,  4ip.m. 
Antiquaries,  finrlington-hoaae,  W.,  8^.m 
London  Institution,  Finsbuxj-cir<ma,jB.C., 

H.  E.  Annstrong,  "  The  luaufooture  oi 

Coal." 
Boyal  Institatioii,  AIbemail»-atreet,  W., 

Frands  Hueffer,  "  The  Troubadours.*'  ( 
Inventors'  Institute,  4,  St.  Martin's-idaoe, ' 
Boyal  Society  Qub,  WiI]ia*fl-ioaiiUb  St  J 

6  p.m. 

Fbiday,  Jan.  S8th... Boyal  United  Serrioe  Instil 

hall-yard,  8  p.m.    Colonel  Thomas  Innes 

ing  of  Militia." 
Bml  Institutiosi,  Albemariie  stieot,  W., 

Arthur    Sdiuster,     "The    Teachings 

Spectroscopy." 
Qaekttt  Microsoo^al  Club,  UnivatSty  Co 

p.m.    1.  Mr.  B.  w.  Priest,  **  Spoaqves.** 

Cdbbold.  "-Fiteriw." 
CIiniaU«M^Betnere-street,W.,8|pjn.  An 

0ATUBDAY,  Jan.  29rK...Boyal  In«titation»  AlbeoM 
8  p.m.  Ph)f.  8idQ97  OMDf  **IIm 
(Lecture  n.) 
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•rrOU  aiMlf  itouMti  aUnMttt  ^JuSienlarf 


HOUSE  8AHITATI0H. 
TonncU    offer    the  following  Uediils  foi 
lowing  the   beat  Sanitary  ArrangenieiitA 
m  built  in  the  Metropolis,  ouch  plan 
ited  in  the  Society's  Boomi,  Adelphi 
Bl,  and  to  be  sent  in  oa  or  before  12th 
91:— 

i  SflTerUedaltor  the  best  sanitary  arrange- 
Miried  out  and  in  satisfactory  working^ 
lae  let  oat  in  tenements  to  artisans,  for 
weekly  rental  is  paid. 
»  Silver  Medal  for  the  beat  8iiiiita.ry 
nsnts,  in  actual  working,  in  a  house  of  the 
ntal  of  i-'IU,  or  less,  to  about  £100  in  valus, 

9  Silver  Uedal  for  the  best  sanitary  ar- 
ntfl,  in  actual  satisfAotory  nrorking,  in   b 

the  yearly  rental  value  of  £200  and  up- 
[>  any  amonnt. 

I  houses  most  be  opsn  to  the  inspeotioc 
odges,  who,  in  coosidering  their  award, 
guided  by  the  suggestions  of  plans 
range,  drainage,  and  water  supply,  made 
e  Public  Health  Act,  I8T5.*  The  houses 
re  been  in  actual  occupation  within  tht 
a  months,  and  a  Certificate  must  bo  given 
seiners,  on  a  printed  form,  stating  the 
icy  working  of  all  the  sanitary  arrnnge- 
uji  form  to  be  obtained  at  the  Society  of 

honaes  may  be  old,  fitted  with  modem 
■rrangemcnta,  or  may  be  new.  They 
irithin  tho  metropolitan  area  of  the  Board 

■a&itary  arraDgoraeiits  must  include  the 

10  lor  good  water  supply,  drainage,  wanu' 
ventilation  of  the  house,  and  precautions 
lintt  frost. 

■ad«l«  may  be  Awarded  to  the  occupiers 
BMi,  or  Ilia  IcMPM,  or  the  owners. 


I     plADA,    fhjW 


8.  The  plans  must  (.-oosist  of  a  ground  plun  and 
sections,  to  the  scale  of  not  less  than  one  inch  to 
five  foct ;  details  of  not  less  than  one  inch  to  tha 
foot.    The  plans  may  be  accompanied  by  spocifi- 

9.  The  names  of  the  architects,  surveyors,  or 
sanitary  engineers  who  directed  tho  sanitary 
arrangements  should  be  given,  and  CertificateB 
will  be  awarded  to  those  whose  plans  obtain  thd 
Medals.  (By  Order) 

H.  TiiuEMAX  Wood,  Secretary. 


DOUESTIC    BCOnOltT. 


1.  The  Council  will  hold  a  Third  Congress  on 
Domestic  Economy,  at  tho  Society's  Eooms  in  the 
Adelphi,  London,  during  tho  present  year. 

2.  The  Council  offer  Seven  Bronze  Medals,  and 
Certificates  of  Merit  for  Papers  (not  exceeding 
1,000  words),  written  by  Teachers  of  PublicElcmen- 
tary  Schools  and  Training  Colleges,  which  shall  givA 
an  account  of  tho  best  method  practised  by  thd 
teacher,  of  the  teacher's  experience,  and  the  re- 
sult of  the  teaching,  in  any  one  or  more  of  tho 
seven  classes  of  subjects  named  below. 

3.  The  Education  Department,  in  the  Code  of 
1880  (p.  31),  classes  tho  following  subjects  under 
Domestio  Economy  for  Girls: — 

The  First  Branch  includes — 

(fl)  Clothing  anil  Washing. 

(i)  Tha     Dwelling — Warming,     Cleaain^,     nnd 

VentilntioQ. 
(g)  Boles   tor  Houldi^The  Managoment  of   the 

Sick  Boom,  Cottage  Inconie,  Expenditure, 

and  Savings. 

Tho  Second  Branch  includes — 
(a)  Food — Its  Compo-sitionBDditaNuUiCivc  Value 
ft)  Food— luFunctiotia. 

(r)  Food — Its  Preparation  and  Culinary  Treatmeut 
[i.e.,  Practical  Cookery)  (}  'l). 

The  Council  have  resolved  to  add  the  subject  of 
Needlework,  whi'.;h  will  be  oihibited  and  discussed 
in  the  Congress,  although  it  Is  not  classed  in  the 
Code  as  a  brauch  of  Domestic  Economy. 

4.  Only  one  medal  will  be  given  to  a  tcnoher, 
but  tho  subjects  taught  successfully  will  bo  in- 
scribed on  the  one  medal  and  a  certiScate  given. 

3.  The  papers  nvust  be  sent  to  tho  Secretary  of 
the  Society  of  Arts  by  the  Ist  May  next.  Each 
paper  must  be  enclosed  in  a  sealed  envelope,  bear- 
ing a  motto,  and  must  be  accompanied  by  an 
envelope  bearing  the  same  motto,  and  having 
within  it  the  writer's  name  and  address. 

No  medals  or  certificates  will  be  awarded  if 
the  papers  are  not  of  sufBoient  merit  to  d»erva 

(By  order) 

H.  TSL'SUAX  Wood,  Secretary. 
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XXAX1VATI0N8  IK  PSACnCAL  WTSIC. 

The  following  report  on  these  examinations  has 
been  received  from  Br.  Hullah : — 

The  Society  of  Arts*  Examinations  in  Musioal 
Practice  were  held  at  the  Society's  House  and  (by 
the  kind  permission  of  Messrs.  Chappell)  at  50, 
New  Bond-street,  on  the  10th  and  11th  inst.  In 
the  conduct  of  these,  I  was  assisted  by  Mr.  W.  A. 
Barrett,  Mus.  Bao.  Oxon.,  who  had  kindly  taken 
the  sole  charge  of  them  on  the  only  occasions  on 
which  they  had  before  been  held,  from  both  of 
which  I  had,  unfortunately,  been  absent. 

For  these  last  examinations,  75  names  had  been 
entered,  the  owners  of  three  of  which  did  not 
present  themselves.  To  the  remaining  72,  we  had 
the  pleasure  of  awarding  42  certificates  of  the 
first  class,  and  33  of  the  second.  The  maximum 
of  marks  assigned  to  the  candidates  is  100,  of 
which  80  are  needed  for  the  attainment  of  a  first- 
class  certificate  and  GO  for  a  second.  Of  the  former 
candidates,  two  attained  the  maximum  number  of 
marks,  100. 

The  majority  of  the  candidates  (63)  were  stu- 
dents of  the  pianoforte  (59)  or  organ  (4) ;  (2)  of 
the  violin;  and  (23)  vocalists.  Of  these  11  went 
in  both  as  vocalists  and  pianists.  Of  four  of  these 
candidates,  who  also  went  in  for  "  Honours,"  two 
attained  first-class  certificates,  and  one  a  second- 
class  certificate. 

Such  a  result  as  this  demands  a  few  words  of 
conmient,  as  well  as  of  congratulation  both  to 
those  who  have  instituted  these  and  similar 
examinations  as  to  those  who  have  gone  through 
them  eucccssf ully.  Though  only  in  their  second 
year,  these  practical  examinations  are  an  outcome 
of  the  examinations  in  the  theory  of  music  started 
by  the  Society  of  Arts  in  1 859 ;  and,  like  those,  are 
an  evidence  of  the  progress  which  musical  science 
and  skill  have  made  in  this  country  during  the 
l€wt  twenty  years.  My  own  experience  of  them  is 
of  long  date ;  and  I  have  no  hesitation  in  saying 
that  they  mark  an  amount  of  progress  in  execu- 
tion, style,  ear,  reading,  and  general  musical 
culture  no  parallel  to  wliich,  in  the  same  space  of 
time,  has  been  presented  in  any  other  age  or 
country.  JoHX  HuLL-Vii. 

Loudon,  Jan.  19,  1881. 


INDIAN  SECnON. 

Friday,    January    21st  ;     Axdeew    Cassels, 
Member  of  Council,  in  the  chair. 

The  Chairman,  in  introducing  Sir  Richard  Temple, 
said  he  considered  himself  fortimate,  on  this  opcmng 
night  of  the  Indian  Section,  in  being  permitted  to  intro- 
duce so  distinguiBhed  an  Anglo-Indian  as  Sir  Richard 
Temple.  To  those  who  were  at  all  acquainted  with 
India,  his  name  must  be  as  familiar  as  a  household  word. 
Few  Englishmen,  or  natives  either,  had  ever  seen  so 
much  of  India  as  he  had,  having  traversed  it  in  all 
<lirections.  He  had  served  the  State  in  different 
capacities,  with  advantage  to  his  Grovemmcnt  and  credit 
to  himself.  As  he  had  the  honoiu:  of  being  chairman 
of  the  Indian  Section  for  the  present  year,  it  might  not 
bo  improper  for  him  to  state,  on  this  opening  night,  that 
one  of  the  rules  of  the  Society  was,  that  all  political 
topics  should  be  avoided.  He  did  not  say  this  in 
reierenoe  to  that  evening's  discussion  particularly,  but 
in  reference  to  any  papers  which  might  come  before  the 


Society.  H  it  were  otherwise,  as  a  member  of  the 
Council  of  India,  he  could  soazoely  hold  the  pontiaa  be 
had  the  honour  to  occupy. 

The  address  was  on — 

FOREST  CONSERVANCY  IN  INDIA. 

By  Sir  Biohard  Temple,  Bart.,  O.C.8.1^  C.LB.,  D.ftL 

I  am  about  to  o£fer  to  you,  not  a  lecture,  but  an  oni 
address  in  a  conversation^  style,  if  you  will  allow 
me.    I  must,  in  the  first  place,  thank  those  who  an 
present  here  for  coming  to  this  meeting  on  mujk  ft 
night,  and  in  such  inclement  weather,  but  we  shall 
have  a  larger  audience  of  several  thousand  memben 
of  the  Society  outside,  who  will  read  the  report  ol 
our  proceedings  in  the  Journal  of    the  Sooie^* 
I  may  say  that  I  esteem  it  a  great  honour  to  M 
asked  to  deliver  an  address  before  the  Society  of     ^ 
Arts,  remembering  as  I  do,  in   common  with  all 
Englishmen,  the  great  historical  and  distineoidied     ' 
part  which  the  8ociety  of  Arts  has  played  in  tilt     - 
educational   and    industrial  history  of    England    ' 
during    the    19th    century.      Not    only  has   the  ^: 
Society  done  much  for  fine  arts,  of  which  we  sea'  f  • 
traces  in  the  room  in  which  we  are  assembled,  M  '^  ^ 
more  especially  has  it  done  great  thin^  in  tiw.    ^^ 
application  of  science  to  all  the  varied  mdustrifli  ']'-: 
of  England.      It  has  also  done  more,  prohabj^ff.  :  - 
than  any  other  Corporation  in  England,  for  toi.  .  : 
advancement  of  technical  education;  and  in  tin'   '- 
remarks  I  shall  make  to  you  regarding  ian^ '  ^~ 
you  will  find  a  signal  proof  of  the  mischief  wMA    '-. 
has  been   wrought,   mainly,   from    the  want  d,     ' 
technical    and     professioncd    knowledge    on  At    ':  : 
part  of   our  own  countrymen  in  India  regavdr'  -^ : 
ing    forestry.      I    feel,    however,    much    eaooa-  r 
ragement     in     addressing     you     this     evenin(^|. 
when  I  look  back  on  the  names  of    the  gnA.  f^;^ 
men  who  have  guided  the  deliberations  of  tUi  j:^- 
Society,  such  men  as  the  Duke  of  Norfolk  in  fti^  >•  - 
last  centui'y,  H.R.H.  the  Duke  of  Sussex,  H.BS   ;  . 
Prince  Albert,  and  now  H.R.H.  the  Prince  of  Wali^)  -rr 
We  have  also  had  and  have  now  on  the  ConndL  o 
of  the  Society  men  whose  names  are  really  tli^  .%.= 
property  of  the  nation,  such  men  as  Wentwofft' ;*»- 
Dilke,  Lubbock,  Leigh  ton,  and  Galton.    Butmflit  /._ 
especially  wc  have  had  on  the  Council  many  mti.  '■  ■ , 
who  have  contributed  much  to  develop  the  indat-  j-r- 
tries  of  India  in  particular,  such  men   as  Cob^-v.. 
Sykes,  Birdwood,  Alcock,  Siemens,  Cunliffe-Owak^|v 
and  Brassey.     Well  then,  looking  to  these  naaMt^il 
of  men,  some  departed,  and  others  etill  pictuiA:  f/^ 
among  us,  we  ought  all  of  us,  those  who  speik^J- - 
and  those  who  listen,  to  feel  the  responsibifiijf  -ttf- 
which  attaches  to  all  of  us  in  assisting  in  the  db'  \, 
liberations  and  proceedings  of  such  a  Society  at  At  ; 
Society  of  Arts.    Amongst  its  many  edujuatiand  u 
and  scientific  operations,  arboriculture  was  ona  flt«  j^ 
the  earliest.      As  a  remarkable  instance,  I  ma^   ^. 
remind  you  that  it  is  now  nearly  130  years  sinit  4 
this  Society  began  to  pay  attention  to  forestry*  fli"  \ 
attention  which,  as  you  perceive,  remains  undi*'  i. 
minished  up  to  the  present  moment.     It  was  tooB.  I 
after  1760,  as  you  will  perceive  from  the  history oi   | 
London,  written  by  Charles  Enight,  and  Dantt^    | 
port's  history  of  oiu:  Society,  that  gold  and  sflM    ^ 
medals,  presented  by  this  Society  for  planting  to    j 
and   cedars,   were   won    by  such    ilifrHnginnhH    "^ 
persons  as  the  Dukes  of  Bedford  and  Beanfartt 
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[  Paget,  E&rls  Winterton,  Ossory,  Mansfield, 
Wilton,    the  Bishop  of    Llandaff,   aod    the 
jiiis   of  Tichfield.     There  were  also  men  in 
i  days  whose  namcA  have  been  handed  down  in 
history   of    British    agriculture    as  well    as 
icalture,  namely,    Curweu,  of   Windermere, 
e  and  John  Huttou,  of  Yorkshire,  and  Buck- 
Theso  men  originally  showed  what  could  be 
in  the  way  of  tree  plantation  in  Great  Britain, 
t  is  to   be  hoped  thnt  they  may  prove  to  bo 
Aoestors  of  a  long  line  of  EngUsbmen,  who, 
i  Mneration  to  generation,   will   distinguish 
DadffC5    in    arboriculture  in  all  parts  of  the 
idi  Empire  throughought  the  world, 
roa  this  brief  preface,  which  I  hope  will  not 
Bxnteresting^  to  members  of  the  Society  at 
pment    time,   I   will  pass  straight    to  the 
ct  of  the   evening,   namely,    *'  Forest  Cou- 
nty in  British  India.'*     India,  of  course,  is 
;he  only  country  in  which  questions  regard- 
forestry     are     becoming    prominent.      The 
kief  iirhich  has  been  wrought  by  the  destruo- 
of  forests  is  jpatent  on  the  face  of  Europe. 
destructive    floods  which  have  occurred  in 
r  parts   of  France,  are   directly  due  to  the 
dation  of  the  Swiss  hills.     Similar  questions 
eing  raised  in  South  Africa,  and  we  hear  oven 
ijory   being  feared  in  the  United  States  of 
riea.     In  India,  the  destruction  has  been  vast. 
traditions  of  the  forests  in  India  show  how  the 
was  once  clothed  with  sylvan  and  other  vegeta- 
bat  every  time  a  city  had  to  be  built  or  a 
De  erected,  or  in  modem  times  a  railway  to  be 
tructed  or  barracks   to   be  built,    there  has 
a  ruthless  destruction  of  forests.    Of  course 
its    were    made    fi)r  the    use    of   man,    but 
'  may  be  so  cut  as  to  leave  something  for  re- 
luction.  Instead  of  that  '*  they  have  been  swept 
J  as  clean  as  if  they  had  been  shaven  by  a  razor  '* 
■peak  figuratively .    Well,  notwithstanding  this 
ruction,  still  forests  remain,  though  they  can 
htxdly  said  to  be  more  than  the  remnants  of 
ifc  once  were  the  forests  of  India.  Tou  will  say, 
haps,  why  did  not  the  Government  and  itsofiicers 
p  thii  devastation.  They  did  not  stop  it,  simply 
me  they  were  none  of  them  properly  instructed 
asiters  regarding  forests.    Such  ignorance  is 
to  be  wondered  at,  considering  the  ignorance 
dii  has  prevailed  in  Eupopo  and  in  other  parts 
he  world.    I  know  that  20  or  30  years  ago, 
n  we  were  young  men  in  India,  we,  none  of  us, 
d  of  any  principles  regarding  the  forest  con- 
aocy.  The  consequence  was  that  forests,  being 
Dte  and  difficult  of  access,  not  easy  to  visit  or 
nderstsad,  and  we  ourselves  being  ignorant  of 
ything  regarding  forestry,  we  paid  no  attention 
tflfver  touie  subject,  and  consequently,  when- 
'  wood  was  wanted,  forests  were  cut  down  by 
ons  who  had  nothing  to  do  except  to  make  as 
h  as  they  could  at  the  present  moment,  without 
rd  to  the  future,  and   so  forests  have  been 
royedin  the  most  thoughtloss  and  merciless 
ner.     StilL  there  are  great  mountain  ranges, 
Distance,  the  Western  Ghauts,  which  form  a 
ntflinous  wall  on  the  western    coast ;     the 
cm  GRiaats,  which  formasimilar  range,  although 
90  regular,  on  the  eastern  coast;  two  great 
m,  the  Sathpura  and  Yindhyas,  which  unite  in 
faection  of  bengal,  and  form  one  broad  moun- 
mt  repxm;  there  are  the  mountain  ranges  on  I 


the    east    of    Bengal,    separating    Bengal    from 

Burmah  ;  and,  lastly,  there  is  the  great  Himalaya 

range  itself.     I  do  not  now  speak  of  the  mountfdn 

I  range  on  the  west  of  the  Indus,  because  that  was 

'  originally  a  region  mainly  destitute  of  vegetation, 

!  and  whatever  vegetation  there  was  has  long  been 

'  swept  away  by  the  action  of  man ;  so  that  really 

j  the    great    range    which    separates    India    from 

'  Afghanistan  counts  for  nothing,  in  the  language 

of  forestry.    The  ranges  with  which  forestry  in 

India  has  to  do    are  the  Western   Ghauts,  the 

Eastern  Ghauts,  the  Sathpuras  and  Vindhyas,  the 

Eistcm  Bengal  ranges,  and  the  mighty  Himalayas. 

In  these  mountain  ranges,  there  are  numerous 
kinds  of  trees,  which  constitute  a  forest  fiora  in 
themselves.  It  is  quite  impossible  for  me,  within 
the  time  at  our  disposal,  to  even  enumerate, 
much  less  describe  to  you,  the  various  kinds  of 
trees  which  exist  in  the  Indian  forests;  stilL 
I  may  mention,  by  way  of  recapitulation,  some 
of  the  most  striking  and  interesting  trees  which  we 
have.  The  trees  of  India  must  be  divided  mainly 
into  two  main  divisions,  the  Himalayan  division, 
and  the  plain  division,  which  latter  comprises  the 
whole  of  India  proper. 

Now,  the  Himalayan  trees  are  allied  mainly  to 
the  trees  of  Europe  and  other  temperate  regions. 
The  CO  III f era},  includingthegrcatgeneraof  firs,  pines, 
and  the  like,  are  found  all  over  the  Himalayas. 
Amongst  them  the  queen  is  the  cedar.  Nowhere 
in  the  world  are  such  fine  cedar  forests  to  be  seen 
as  are  in  the  Himalayas.  You  have  some  idea, 
in  this  country,  from  the  lawns  of  our  principal 
country  scats,  of  what  beautiful  shape  and 
colour  the  foliage  of  the  cedar  is ;  then  imagine 
trees  much  grander,  much  finer  in  trunk,  and 
branch,  and  foliage,  with  a  background  of  ever- 
lasting snow  ;  imagine  them  situated  in  the  midst 
of  rugged  situations,  and  with  the  most  glorious  sur- 
roundings. An  i  there  is  a  further  interest  attaching 
to  them,  from  the  way  in  which  they  are  felled, 
and  the  mode  in  which  the  logs,  when  felled,  are 
transported  to  uiarkct.  The  value  of  a  cedar  forest 
depends  on  its  situation.  If  the  trees  stand  upon 
precipitous  sites,  overhanging  rivers,  they  are 
felled  to  great  advantage.  The  tree  is  felled,  and 
the  log  is  shot  down  the  precipice  into  the  roaring, 
cataract-like,  torrent  of  the  river.  The  river  its- 
self  acts  as  a  carrier,  and  whirls  log  after  log  down 
to  the  plains.  And  as  the  river,  laden  with  all  this 
freight  of  cedar  logs,  emerges  from  the  Himalayas, 
skilful  native  swimmers  are  stationed  on  the  bank, 
and  dart  forth  and  catch  the  logs  as  they  descend 
the  stream. 

Similar  remarks  apply  to  the  Pinus  longifoliaf 
which  is,  next  after  the  cedar,  the  most  valuable 
timber  tree  in  the  Himalayas.  In  fact,  in  Northern 
India,  most  of  the  great  public  buildings  of  the 
British  Government,  and  most  of  the  palaces  of 
the  native  princes,  are  largely  constructed  with  the 
timber  of  cedar  and  pine.  Als  a  mutter  of  interest, 
I  should  not  omit  to  mention  the  cypress.  But 
the  cypress  of  the  Himalayas  is  not  the 
funereal  sort  of  tree  which  you  read  of,  or 
.see  depicted,  as  constituting  a  great  feature 
in  the  cemeteries  and  burial  -  grounds  of  the 
Levant  or  Constantinople,  but  is  a  truly  magni- 
ficent tree,  growing,  too,  in  the  very  midst 
of  the  limestone  formations.  There  appear  to  be 
certain  che  jiical  elements  in  the  limestone  whioh 
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farour  the  growth  of  the  tree,  and  the  consequence 
is,  that  the  cypress  may  be  seen  fringing  limestone 
jxreoipices,  where  you  would  suppose  that  no  Tege- 
tation  could  possibly  grow — ^in  places,  indeed, 
where  the  only  yegetation  perceptible  consists  of 
these  cypress  trees,  growing,  as  it  were,  out  of 
the  Tery  crerices  of  the  rocks.  But,  as  regards 
funereal  aspect,  the  most  mournful  looking  tree  in 
the  Himalayas  is  the  fir,  which  is  named  the 
Ahiea  Smithiana,  That,  indeed,  has  long,  pendant 
foliage,  of  a  very  weeping,  mournful  appearance, 
but  still  impressive  and  picturesque,  especiaUy 
when  combined  with  other  foliage,  and  more 
particularly,  perhaps,  when  it  is  adorned  by  the 
beautiful  golden  red  of  the  Virginia  creeper. 
Imagine  the  bright  scarlet  leaves  of  the  creeper 
winding  about  amongst  the  dark  coloured, 
mournful-looking  foliage  of  the  fir,  and  you  have 
a  delightful  picture. 

Then  another  tree,  most  beautiful  in  the 
Himalayas,  is  the  yew.  It  does  not  grow  there 
singly,  as  it  does  in  this  country,  but  in  a  few 
spots  among  the  Himalayas  it  grows  in  a  dense 
forest,  limited  in  size,  but  extremely  thick;  and 
nothing  can  equal,  from  an  artistic  point  of  view,  the 
beautiful  forms  of  these  dependent  branches  and 
the  foliage  of  these  yews.  The  beautihil  lines  of 
Wordsworth  are  applicable  to  these  yew  forests — 

« Joined  in  one  solemn  and  oapadouR  grove 
Hu^  trunks,  and  each  particular  trunk  a  growth 
Of  intertwisted  fibres  serpentine ; 
"Sot  nninfoimcd  with  phantasy,  and  looks 
That  threaten  the  profane— a  pillared  shade. 
Upon  whose  graauess  floor  of  red  brown  hue 
By  sheddings  from  the  pining  umbrage  tinged 
Perennially    ....    Ghostly  shapes 
May  meet  at  noon-tide." 

Lastly,  I  should  mention  the  juniper.  This  tree 
is  extremely  fine  in  the  Himalayas ;  and  when  I 
mentioned  to  you  just  now  that  the  trans- Indus 
range,  near  Afghanistan,  was  almost  treeless,  I 
ou^t  to  have  made  one  exception  in  favour  of  the 
juniper.  We  hear  now  much  of  the  Bolan  Pass, 
and  of  Quettah,  but  the  only  valuable  timber  you 
have  near  Quettah  consists  of  juniper  forests, 
which  grow  near  the  simimits  of  the  limestone 
formations,  10,000  or  12,000  feet  above  the  sea, 
which  overlook  those  valleys,  now  so  interesting 
to  us  from  a  political  point  of  view. 

Then,  passing  from  this  great  natural  order  of 
coni/ercBf  we  come  to  the  other  trees  which  are 
very  familiar  to  us  all  in  this  countnr,  the  ilex,  the 
oak,  and  the  walnut,  which  are  found  in  great 
abundance  at  Simla,  where,  as  you  know,  is  the 
residence  of  the  Gt>vemor-General  and  his  Coimcil 
in  the  sunmier  months.  Near  Simla,  there  grows 
the  holly.  In  that  locality  it  is  not  a  shrub,  as  it 
is  in  this  country,  but  a  very  fine  tree  of  50  to  60 
feet  hieh.  I  ou^ht  also  to  mention  the  plane  tree. 
The  plane  tree  is  a  great  glory  and  ornament  of 
the  happy  and  world-wide  celebrated  valley  of 
Cashmere.  The  scenes  of  the  poem,  Lalla  Bookh, 
were  laid  in  the  midst  of  plane  groves.  Plane 
trees  formed  the  ornament  of  the  gardens  of 
the  great  Mogul  on  the  margin  of  the  beautiful 
lake  of  Cashmere.  The  famous  wooded  island 
which  stands  in  the  midst  of  the  lake  is  adorned 
Willi  plane  trees ;  in  fact,  in  Cashmere,  the  plane 
is  the  orown  and  glory  of  the  valley.  In  the 
eastern  part  of  Himalayas,  near  Darjeelin^,  we 
have  the  maple ;  also  the  magnolia,  which  is  bruliaat 
with  maiseB  of  white  flower,  so  that  it  looks  in  the 


midst  of  summer  as  if  it  were  sprinkled  wj 
fresh  snow.  The  laurel  grows  there  to  a  gn 
height,  not  like  the  shrub  as  we  see  it  here,  but 
a  great  tree  70  to  80  feet  high.  The  tree  fern 
probably  the  most  graceful  member  of  the  vegetal 
kingdom  to  be  seen  in  the  world — ^the  tree  fern 
the  eastern  Himalayas.  No  word-painting  of  ni 
can  give  you  any  idea  of  the  minutely  graod 
diaracter  of  the  foliage  of  the  tree,  e8pe<nflfiy,  ti 
as  it  is  generaUy  seen  with  the  distant  backgroa 
of  the  highest  snow  mountains  in  the  world. 

Before  we  leave  the  Himalayas,  I  must  say  c 
word  about  the  rhododendrons.  The  discovery 
the  Himalayan  rhododendrons  is  mainly  due  to 
Joseph  Hooker,  the  distinguished  director  of  1 
establishment  at  Kew.  With  great  toil  and  hao 
ship,  and  with  much  exertion,  he  discovered  a 
brought  to  England  specimens  of  most  of  the  fin 
species  of  rhododendroDs.  The  tree  does  not  git 
there  in  shrubs  as  you  see  in  this  country,  I 
attains  a  height  of  20  to  30  feet.  Its  flowers,  m 
in  its  native  habitat,  are  almost  as  large  at 
man's  head.  The  leaves  found  on  the  trees  thi 
are  12  to  13  inches  long.  The  branches  a 
the  trunk  are  permeated  with  a  sort  of  i 
colouring  matter,  so  that  the  whole  of  the  h 
seems  ready  to  burst  out  with  red ;  anything  mc 
magnificent  than  the  appearance  of  tms  tree  os 
not  bo  imagined.  It  is  generally  found  in  t 
midst  of  very  rocky  scenery ;  it  flowers  with  gn 
abundance,  at  altitudes  of  12,000  to  13,000  fa 
and  that  generally  at  a  season  in  May  and  Ja 
when  the  long  winter  of  that  region  has  hard 
passed  away,  so  that  the  rich  flowers  are  iafk 
and  bleached  in  a  day  or  two  after  blooming  I 
the  masses  of  fog  and  driving  rain,  and  son 
times  even  of  sleet,  to  which  they  are  exposed* 

So  much,  then,  for  the  trees  of  the  Himalaya 
I  regret  that  time  does  not  admit  of  my  dilatS 
more  fully  upon  them. 

I   must  pass  rapidly  on   to  the  trees  of 
plains.    The  first  I  shall  mention  of  course  iM. 
teak,  or  Tedona  grandis,  which  is  the  qoee^ 
trees  in  the  plains,  just  as  the  cedar  is  the  amm 
of    trees    in    the     mountains.      It    is    said 
enthusiastic  foresters    to    possess     everr  v^ 
of  which  wood  is  capable.     It  is  good  jomm 
groimd,    it  is    good    on  the    water,  it    is  j^ 
in  the  burning  sun,  it  is  good  everywhere^ 
under  all  circumstances.     It  carves   well;    ^3 
liffht,  it  is  durable;   it  will  stand   wet,   ni^* 
s^dom  affected  even  by  insects.    It  is  used,  a^ 
know,    largely  by  the  British  Admiral^, 
appearance  always  attracts  the  eye  of  theoDsao^ 
on  account  of  the  arrowy  manner  in  which  it  b&€» 
up.     Even  the  young  tree,   which  is  hardfar 
foot  or  two  above  the  groimd,  always  looks  M 
an  infant  giant,  or  a  young  Hercules,  amongst  k$^ 
by  the  striking  manner  in  which  it  rises  from  fk 
ground  and  seems  to  aspire  upwards. 

Then  there  is  sal,  or  Shorea  robuBtOt  vhldi  ll 
commonly  called  the  iron-hearted  Sal,  on  aoeool 
of  the  great  strength  and  durability  of  the  wooi 
but  it  has  not  nearly  so  many  virtues  as  the  tol 
especially  in  that  it  is  so  very  heavy.  Bvtil 
appearance  is  very  fine,  with  a  tall,  stniglittzvd 
ana  branching  head.  It  is  to  be  found  in  % 
greatest  perfection  near  the  souce  of  ti 
Nerbudda,  near  the  point  where  the  two  ibdm  < 
the  Sathpuras  and  Ymdhyas  unite.    Nest  I  mod 
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be  two  finest  kinds  of  the  natural  order 
mindiia ;  the  arjuna,  or  anj  un,  is  remark- 
le  beauty  of  its  trunk,  which  can  only  be 
a  g^reat  marble  pillar.  The  trunk  is  abso- 
;e,  bright,  and  smooth,  generally  growing 
ks,  on  the  margin  of  streams,  and  in  a  yery 
te.  The  trees  I  hare  hitherto  been 
grow  in  the  cool,  but  this  tree 
the  midst  of  the  greatest  heat.  The 
of  terminalia  is  the  PerUaptera  tomentoaaf 
hat  is  the  Tery  opposite  in  appearance. 
:  having  a  white  and  smooth  trunk,  it 
ck  and  rough  trunk,  and,  as  the  two 
L  grow  in  juxtaposition,  the  effect  is  as 
a  saw  a  pillar  of  smooth  white  marble 
lar  of  black  rough  stone  placed  close 
Then  there  is  the  Pterocarptie  maraupium, 
,  also  a  tree  with  a  black-looking  bark, 
listinction  to  them,  I  may  mention  the 
iaawellia  thurifera^  commonly  called  the 
ise-tree.  I  have  just  mentioned  the 
which  has  a  rough,  black  bark,  and,  in 
to  that,  I  mention  the  salai.  Instead 
bark,  it  has  white  bark;  instead  of  a 
rank,  it  has  a  winding,  bending,  strag- 
ok,  with  branches  thrown  out  in  a  kind 
,  wayward  manner.  The  salai,  in  sum- 
,  may  be  called  the  ghost  which  haunts 
ts  of  India. 

es  which  I  have  just  mentioned  grow  always 
Duntain  ranges  of  British  India,  as  contra- 
iahed  from  the  Himalayas;  but  I  must  now 
some  of  those  which  erow  in  the  plains, 
of  all  there  is  the  babifl,  or  Acacia  arahica, 
the  one  tree  which  is  universal  in  India, 
naed  almost  for  every  purpose  which  is 
in  the  daily  lives  of  the  natives.  Then 
the  mango- tree,  which  is  known,  of  course, 
ooontry  on  account  of  its  fhiit,  and  which 
M  a  staple  article  of  food  to  tiie  mass  of 
)fde.  But  it  is  also  valuable  for  timber.  It 
A  in  fine  avenues  on  the  sides  of  roads,  and  in 
Scores  near  to  the  Hindoo  temples.  Then 
I*  the  snndar  tree.  Tou  have  often  heard  of 
'^derbunds,  that  great,  semi-marine  forest 
Powt  on  the  low,  sandy  region  near  the 
o^the  Ganges.  They  are  call^  the  Sunder- 
bot  that  name  is  really  derived  from  the 
>  wbich  is  the  principal  tree  in  that  part  of 
^  extending  for  thousands  of  square  miles. 
^  forest,  the  most  remarkable  tree  is  the 
horn,  which  all  the  country  boats  of  Bengid 
fe>  Asyoumayhaveheard,  the  river  traffic 
>n  Ben^  is,  perhaps,  the  most  extensive 
f  the  kmd  in  the  world.  The  network  of 
«  navigated  by  hundreds  of  thousands  of 
Ihe  boats  there  are  to  the  inhabitants  what 
I  wagons  are  to  the  inhabitants  of  other 
I ;  and  all  these  countless  boats  are  made 
sondar  tree,  which  grows  in  the  forest  I 
aibed,  near  the  mouth  of  the  Ghinges. 
re  have  the  different  kinds  of  fig  tree,  or 
liere  is,  first  of  all,  the  ordinary  Ftetis, 
known  popularly  throughout  the  world  as 
m  tree.  That  is  the  tree  undra  the  shades 
whole  regiments  are  oooasionflJly  en- 
It  is  the  tree  which  yon  have  read  of 
^  and  in  the  works  of  many  modem 
he  beaaty  of  the  tree  consists  in  the 
1  whiofa  it  tiuowi  down  tendrils  from 
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its  branches,  which  take  root  in  the  earth  and  form 
fresh  trunks;  so  that  a  finely-developed  banyan 
tree  looks  like  the  interior  of  a  great  Gothic  struc- 
ture. The  tree  has  its  colonnade,  its  arches,  its 
aisles,  its  naves,  and  its  transepts,  and  its  roof 
consists  of  the  densest  foliage,  so  that  the  per- 
spective view,  taken  in  the  interior  of  one  of  these 
groat  banyan  trees,  is,  perhaps,  the  finest  sylvan 
subject  whidi  the  artist  can  possibly  have  for  his 
brush  or  his  pencil.  Then  there  is  the  pipal,  which 
is  called  Ficus  reHgioBa^  which  is  to  be  foimd  near 
every  Hindoo  temple.  It  is  remarkable  for  the 
manner  in  which  its  branches  entwine  themselves 
amidst  the  masonry.    You  know  the  old  song; — 

«  Creeping  where  no  life  ie  eeen, 
A  raredd  pUnt  it  the  ivy  green," 

Similar  to  this  is  tho  Fictu  rdigioia.  It  is 
always  to  be  found  in  the  midst  of  ruins ;  in  fact, 
it  is  one  of  the  causes  of  old  buildings  becoming 
ruins,  for  once  it  insinuates  itself  into  uie  building, 
it  gradually  works  its  branches  and  its  tendrus 
through  all  the  interstices  of  the  masonry,  until 
possibly  the  whole  structure  is  embraced  in  ita 
fatal  grasp.  The  building  then  becomes  like  a 
human  being  seized  by  a  boa  constrictor,  or  like 
the  Laocoon  encircled  in  the  folds  of  the  Python. 
Lastiy,  there  is  the  Ficus  dasUca,  or  india-rubber 
tree,  which  many  ardent  foresters  believe  will,  ere 
long,  more  than  rival  the  india-rubber  trees  of 
South  America. 

Then  there  is  the  bamboo,  the  beautiful  feathery 
bamboo,  which  affords  the  means  of  constructing 
almost  all  the  huts,  cottages,  and  villages  of  the 
inhabitants  of  Bengal.  But,  besides  what  may  be 
called  the  domesticated  bamboo,  there  is  the  wild 
bamboo  of  the  forests  of  Central  India,  which  is 
truely  a  lovely  tree.  A  single  shoot  of  the  bamboo 
has  been  shown  at  an  exhibition,  to  the  height  of 
80  or  90  feet,  with  a  littie  fiag  at  the  top.  These 
bamboos,  too,  generally  overhang  the  pools  of 
rivers,  so  that  taking  these  great,  beautiful,  grace- 
ful bamboos,  bending  over  the  stream,  and  the  re- 
fiection  in  the  stream — together  forming  almost  ai» 
arch  in  appearance — a  more  picturesque  object 
cannot  possibly  be  imagined. 

Lastly  (I  hope  I  have  not  wearied  you  by  des* 
cribing  these  various  trees)  we  come  to  the  palm. 
Now,  the  first  of  the  palms  to  be  mentioned  is  the 
date-palm,  that  is  the  kind  which  is  known  to 
poetry  as  the  feathery  palm.  Our  Indian  date- 
palms  are,  no  doubt,  not  so  fine  as  those  of  the 
valley  of  the  Nile,  and  on  the  banks  of 
the  Tigris  and  Euphrates,  which  run  into 
the  Persian  Qulf.  Still,  next  after  these,  our 
Indian  palms  are  the  finest  in  the  world.  Some- 
times they  grow  singly,  but  often  they  are  to  be 
found  in  great  clusters,  and  often  in  long,  straight 
avenues.  Then  we  have  the  Palmyra  palm,  with 
great  fan-Hke  leaves,  just  like  a  human  hand 
stretched  out.  It  is,  perhaps,  more  noxious  than 
beneficial,  for  from  it  some  of  the  strongest  spirits 
in  India  are  disttlled.  Then,  lastiy,  I  shall  finish 
my  mention  of  trees  by  describing  the  cocoa-nut. 
Now,  the  cocoa-nut,  probably,  taking  it  all  in  all, 
is  the  most  useful  tiee  of  all  the  trees  in  India,  for 
it  is  commonly  said — and  truly  said—that  the 
cocoa-nut  will  provide  everything  which  a  human 
being  can  require.  It  will  give  him  the  most 
nutritious  food,  slightiy  oleaginous,  posViAi^t)  WVi 
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still  yery  strengthening ;  it  will  also  give  him  the 
vireetest  and  most  delicious  drink ;  it  will  afford 
liim  everything  that  he  can  require  for  clothing ; 
it  will  furnish  him  with  roofing  for  his  house ;  and 
it  will  give  him  not  only  the  roofing,  but  the  rafters. 
It  will  supply  timber  for  the  pillars  upon  which 
the  edifice  rests,  and  it  will  also  give  him  the  best 
material  for  rope ;  so  that  there  is  not  a  single  use 
which  man  can  require  in  the  vegetable  world 
which  is  not  supplied  by  the  cocoa-nut,  and  the 
eoooa-nut  of  India  is  second  only  to  that  of 
Ceylon,  if,  indeed,  it  is  second.  It  grows  in  the 
greatest  abundance  all  along  the  Malabar  coast. 
There  the  cocoa-nut  tree  constitutes  a  little  free- 
hold— a  little  property — for  actually  the  land 
revenue  in  some  districts  is  based  upon  the  cocoa- 
nut  trees.  That  is  to  say,  a  man  and  his  family 
get  their  living  and  pay  their  revenue  out  of  a  few 
eocoa-nut  trees,  so  valuable  is  the  tree. 

Now,  I  wish  I  could  dwell  much  longer  on 
all  these  beautiful,  interesting,  and  useful  kinds 
oi  trees  in  India.  I  have  hoped  to  induce  you 
to  feel  an  affectionate  interest  in  them,  to  love 
the  forests,  so  that  they  may  live  in  your  imagina- 
tions as  they  live  in  mine.  But,  £rom  this  brief 
lommary  of  the  subject,  I  must  pass  on  to  the  ques- 
tion of  how  all  this  vast  national  wealth  should  be 
preserved. 

Before  doing  so,  I  must  first  say  something  as  to 
the  reasons  why  the  trees  are  valuable.  They  are 
valuable  you  will  find,  I  think,  for  two  main 
purposes,  one  economic,  and  the  other  climatic, 
and  I  will  touch  upon  each  of  these  subjects 
separately. 

First,  I  will  allude  to  the  economic  purposes. 
Kow,  the  preservation  of  forests  is  desirable  foi 
the  purpose  of  conserving  the  great  wealth  with 
which  nature  has  endowed  India  for  the  use  of 
nen.  There  are  no  less  than  37,000,000  of  in- 
habited houses  in  British  India,  and  I  need  not  say 
that  for  every  one  of  those  houses  wood  is  required. 
The  majority  of  these  37,000,000  houses  are  con- 
structed mainly  of  wood,  so  you  can  imagine  from 
that  what  an  enormous  demand  there  must  be  in  the 
vast  British  Indian  population  of  200, 000, 000  persons 
for  timber  for  house  building  alone ;  besides,  there 
are  40,000,000  of  inhabitants  of  native  States, 
Again,  most  of  the  domestic  implements  of  the 
people  are  made  of  wood.  No  doubt,  implements 
of  various  metals  are  being  substituted  for  imple- 
ments of  wood,  but,  still,  wood  enters  more  largely 
into  the  consumption  of  the  Indian  population  tiban 
that  of  most  populations  in  the  world  for  domestic 
implements.  Among  agricultural  implements,  take 
ploughs  for  instance,  there  is  no  accurate  return 
of  the  niumber  of  ploughs  in  British  India,  but  the 
best  returns  show  at  least  8,000,000  of  ploughs. 
That,  probably,  is  much  below  the  mark.  If  you 
oonsider  that  there  are  not  less  than  half  a  million 
tillages,  if  there  are  10  ploughs  to  a  village,  that 
would  give  5,000,000 ;  il  there  are  20  ploughs  to  a 
village,  that  would  give  10,000,000 ;  and  if,  which 
is  much  more  likely,  there  are  30  ploughs  to  a 
xiUage,  that  would  give,  perhaps,  15,000,000. 
"From  these  facts  you  can  judge  what  an  enormous 
demand  th^re  is  for  wood,  even  for  implements  of 
afrioulture.  Then  there  are  the  C£ui».  It  is 
almost  impossible  to  give  any  idea  of  the  number 
ol  carts.  There  is  no  proper  return  of  them, 
Z     am     Sony    to     say,    but     they    must     be 
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counted   also   by  many    millions ;     and    as  lor 
the  boats,  in   some  parts  of  the    empire   they 
are    also    to    be    numbered    by    hundreds   A 
thousands.    Then,  also,  there  is  the  oonsumntktt 
of  fuel.     Now,  to  meet  the  demand  for  all  ^ 
purposes  I  have  been  hitherto  mentioniiM)^,  mil 
is  somehow  found  from  the  forests ;  bat,  for  Mi 
there  is,  in  most  parts  of  India,  an  absolate  vWt 
of  wood,  and  the  consequence  is  that  the  pea|h 
use  for  fuel  the  cow-dung  which  ought  to  he  «M 
for  manure.    Tou  hear  very  much  in  India  of  Iki 
gradual  exhaustion  of  the  soil.    I  hope  (and  iSbti 
is  all  we  can  say)  that  the  exhaustion  is  imf 
gradual.     It  certainly  does  appear,  from  mngr 
proofs,  to  be  very  slow.    But,  at  all  eveatBt  tv 
gradual  exhaustion  of  soil  is  to  be  feared,  imkK 
the  people  can  have  some  better  means  than  iitf 
have    at    present    for    obtaining    manure.      M 
present,  much  of    the    natural    manure   of  ttt 
country  is  being  used  for  burning,  and  yon  ttv 
imagine  from  that  what  a  grave  disadvantage  k  - 
inflicted  upon  a  country  from  the  want  of  the  ooa*  ' - 
servancy  of  the  forests.    In  fact,  the  agrioultaBf'"^ 
of  the  country  is  suffering  greatly  from  Sm  oaaM  :  -'^ 
So  much  for  economic  purposes.  1^' 

Tou  will  readily  perceive  how  numerous  nl|^- 
extensive  the  markets  must  be  for  timber  Mill-^ 
fuel,  how  difficult  it  is  to  keep  them 
supplied,  and  yet  how  fatal  to  the  oooni 
would  be  if  they  were  to  become 
Without  a  system  of  State  conservancy,  Ot- 
forests  would  shrink  and  shrink,  while  the  |MP^  *- 
lation  increases ;  materials  in  wood  and  tMV  ^ 
would  become  scarcer  and  scarcer;  the  priaiiC^v. 
fuel  would  rise,  so  as  to  press  heavily  npontti  :'^ 
poorer  classes. 

But    there    are   other   purposes,    namelT, 
climatic.    There  are  many  i)eople  who  think 
droughts  with  which  India  is  periodically 
arise  from  the  destruction  of  forests.    Too 
perhaps,    must   not    be   made    of    that 
There  is  a  certain  amount  of  evaporation  from 
Indian  Ocean,  there  are  certain  masses  ol 
and  they  must  condense  somewhere,  so  I  do 
suppose  the  total  rainfall  of  the   oontineal  ^l^ 

India  can  possibly  be  effected  by  forests;  M^; 

the    distribution    of    the    rainfall    is 
very    much    affected.      The   clouds 
the   dry    plcdns,    and    go    straight    on    to 
mountains.    They  arise  in  the  Indian  Ocesa; 
first  obstruction  they  meet  with  is  from  the  wa 
hills  which  I  have  described  to  you  alon(( 
western  coast,  but,  passing  over  this  wall  of 
they  sweep  over  the  dry  plains  of  India,  and 
they  meet  with  the  Sathpura  and  Yindhyas 
which  I  have  described.    They  are  stopped 
they  condense  on  these  ranges,  and  tnen 
torrents  of  rushing  streams  to  arise  and  swell 
rivers.    Thus  the  clouds  return  back  to  tlie 
in  the  shape  of  floods,  and  sweep  away  the 
viaducts,  and  carry  roadways  to  destmotioBt 
so  effect  numerous  damages.    Now,  a  mat  dHf  ^ 
of  these  floods  might  have  been  avoided,  bad  ttilT^ 
clouds  been  arrested  in  their  coarse  over  the  plt^ " 
and  this  arresting  can  only  be  brought  abont,  in. " 
opinion  of  the  best  judges,  by  the  preservatML     ^, 
the  forests.     If  the  forests  exist,  a  oool  smlMt^L.. 
is  presented  to  the  clouds,  which  causes  than  ti  .*^ 
stop  and  condense  into  rain,  and  drop  fatoeH  m  '^ 
the  earth.    If  there  are  no  foreats,  the  doods 
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in  the  upper  Btratum  of  the  air,  until  they  are 
3ped  by  the  hillg. 

'he  same  description  applies  to  Bengal;  the 
oars  arise  from  the  Bay  of  Bengal,  and  are 
pt  over  the  plains  of  Bengal,  and  are  stopped 
mc  ^reat  mountain  ranges  which  divide  Bengal 
a  Biirznah  ;  or,  again,  they  sweep  over  the 
er  Talley  of  the  Ganges  and  Jumna,  until  they 
checked  by  the  Himalaya.  Time  does  not 
■it  of  my  properly  entering  into  this  meteoro- 
jxtl  subject,  but  you  will  see,  from  these  main 
Aa,  how  very  probable  it  is  that  the  existence  or 
n-ezBtencc  of  forests  may  greatly  affect  the 
stribiitkni  of  the  rainfall.  If  there  are  no  forests, 
B  probability  is  that  at  one  time  there  will  be 
iDghtSy  and  at  another  time  immoderate  rains, 

a  period  of  floods  almost  always  follows, 
ardxn^  to  past  experience,  a  period  of  drought. 
IS  it  is  to  the  forests  we  must  partly  look  for 
ig  blessed  with  the  early  and  the  latter  rains 
[ne  season. 

pass  then  to  another  point  with  regard  to 
latic  influences,  viz.,  the  retention  of  moisture. 
ore  is  no  donbt  that  forests  produce  this  result 
Y  considerably.    If  the  vegetation  is  destroyed, 

streams  mn  dry  unseasonably,  and  the  wells 
-e  bat  a  scanty  supply  of  water.  If  the  vegeta- 
1  is  preserved,  the  excessive  moisture  of  the 
ly  season  is  stored  by  a  natural  process,  for  the 
t  of  man  during  the  dry  season.  More  especially  is 
I  important  in  those  parts  of  India  where  canals 
re  been  constructed.  Some  of  the  canals  of  India 
i  drawn  from  rivers  which  have  their  source  in 
)  Himalayas,  in  the  perpetual  snow,  and  for 
sm  forcists  are  not  of  great  importance.  But 
iny  of  the  canals  of  India  are  drawn  from  rivers 
Kudi  rise  in  the  mountain  ranges  of  India  itself, 
d  if  the^  mountain  ranges  are  denuded  of  vege- 
tioo,  those  streams  which  feed  these  precious 
Dsls  will  all  run  dry  in  seasons  of  drought,  so 
si,  if  we  are  to  maintain  our  great  canal  system 
.Ion  efficiency,  we  must  preserve  the  forests  near 
IS  soorces  of  those  rivers. 

One  more  point  with  reference  to  climatic  con- 
idostions,  and  that  is  the  preservation  of  pastur- 
!«•  nie  cattle  in  India  have  too  much  food  at 
ma  seasons,  and  too  little  food  at  other  seasons, 
id  the  consequence  is  that  the  animals,  which 
nrs  been  saroring  from  depletion  or  inanition 
oxBg  the  dry  months,  are  apt  to  surfeit  them- 
hres  as  soon  as  the  vegetation  bursts  forth  into 
e  upon  the  commencement  of  the  annual  rains. 
nr,  the  great  object  is,  by  preserving  forests,  to 
Bserre  &e  grass  during  uie  dry  seasons.  If 
ere  is  a  certain  amount  of  vegetation, 
e  grass  is  sheltered  from  the  burning  suo,  and 
n  tkrive  and  afford  fodder  for  cattle,  whereas, 
■n  the  vegetation  is  swept  away,  grass  will  not 
Rfe.  For  that  reason,  many  experienced  men 
ink  more  ought  to  be  dooe  in  the  plains  of  India 
r  the  csfesblisnment  of  what  are  called  communal 
HHti,  sad  that  ever^  village,  or  cluster,  or  circle 
viUagef,  thodid  be  mduoed  or.oompelled  to  com- 
M  for  the  establishment  of  communal  forests, 
ddh  thsU  sifoxd  a  certain  amount  of  timber  and 
d,  and  shall  tHao  preserve  the  grass  for  the  cattle. 
Ehsss  szs  ib»  main  reasons,  in  brief,  why  the 
mnratioB  of  fdrests  is  a  matter  of  such  vital 
[roffty«fti>  snd  w^ftn*!  oonoem  in  India. 
I  Umo  eoois  to  fhe  messiireatobe  taken  for  pre- 


serving these  forests.  I  have  sorrowfully  admitted 
to  you  the  neglect  on  this  subject,  which  has  pre- 
vailed in  former  years.  Nobody  is  more  zealous 
than  I  am  in  vindicating  the  character  and  con- 
duct of  our  Government  and  officers  in  India,  but 
I  must  admit  that  in  respect  of  the  preservation 
of  forests,  we  have  not,  until  within  the  last  20 
years,  done  as  much  as  it  behoved  us  to  do. 
I  attribute  that  not  to  any  wilful  neglect,  but 
simply  to  the  fact  which  I  stated  at  the  outset  of 
my  address,  namely,  a  want  of  knowledge.  It  is 
the  deficiency  of  technical  education  on  this 
subject  which  has  caused  the  partial  destruc- 
tion of  these  great  sources  of  national  wealth — 
a  wealth  too,  which,  as  you  see,  is  essential  to  the 
well-being  of  the  country.  But,  of  late,  we  have 
been  mending  our  ways  in  that  respect,  and  we 
have  established  a  very  highly  organised  depart- 
ment of  forestry.  We  now  have  a  large  staff  of 
trained  forest  officers — ^I  wish  I  could  add  that 
they  had  been  trained  in  this  country.  You  may 
have  seen  lately  that  there  is  a  project  for  .estab- 
lishing a  forest  school  in  England,  in  connection 
with  the  forest  of  Epping ;  hitherto,  however,  our 
English  forest  officers  have  been  trained,  not  in 
their  native  country,  but  in  France  and  Germany ; 
and  we  must  acknowledge  the  great  debt  we  owe 
to  our  gallant  neighbours,  the  French,  for  the  ex- 
cellent forest  school  of  Nancy,  which  has  given  us 
many  English  officers  for  the  benefit  of  the  Indian 
forests.  Still,  I  do  not  see  why  forestry  should  not 
be  taught  in  England  as  well  as  anywhere  else. 
You  do  not  require  a  very  large  or  extensive 
wild  forest,  in  order  to  learn  the  principles 
of  forestry.  Any  of  the  numerous  woods  and 
covers  which  adorn  the  imdulating  valleys  of 
England  would  do  perfectly  well  for  instructing 
Englishmen  in  the  art  of  forestry,  to  say  nothing 
of  uie  woods  which  may  be  found  in  Scotland  or 
Wales.  But,  at  all  events,  it  matters  not  so  much 
where  the  men  are  instructed,  as  that  they  should 
be  well  instructed  somewhere ;  and  I  am  happy  to 
state  that  we  have  now  a  Forest  Department  of 
India  which,  in  respect  of  scientific,  technical,  and 
practical  knowledge,  is  second  to  no  similar  depart- 
ment in  the  world. 

Now,  you  will  ask,  what  exactly  does  this  great 
department  do  ?  In  the  first  place,  the  remaining 
forests— I  must  call  them  remaining  forests,  because 
you  see  how  the  ancient  forests  of  the  country  have 
been  destroyed — are  divided  into  two  great  cate- 
gories. They  are  divided  by  law  (for  the  matter 
has  received  careful  attention  from  the  Legislature) 
into  two  classes ;  firstly,  reserves,  or  the  forests 
which  are  absolutely  guarded ;  and,  secondly,  the 
protected  forests,  which  are  imperfectly  guarded 
and  preserved.  To  g^ve  you  any  idea  of  the  extent 
of  these  forests,  I  must  mention  to  you  the  area  in 
square  miles,  and  you  will  find  that  at  first  sight 
the  area  does  present  a  respectable  aggregate  or 
total.  In  the  Punjab  there  are  now  4,000  square 
miles;  in  the  North-West  Provinces,  3,000;  in 
Bengal,  9,000 ;  in  Assam,  7,000 ;  in  the  Central 
Provinces,  comprising  the  Sathpura  and  Yindhya 
ranges,  which  I  have  mentioned  several  times, 
20,000;  in  Berar,  6,000;  in  several  miscel- 
laneous districts,  1,000 ;  in  British  Burmah,  2,000; 
which  are,  probably,  the  best  forests  in  the  empire. 
All  these  make  up,  for  the  Bengal  Presidency,  a 
total  of  51,000  square  miles.    To  this  you  must 
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add  13,000  square  miles  for  Bombay,  and  5,000  for 
Madras,  which  make  up  a  grand  tot€il  of  69,000 
square  miles,  or,  say  in  roimd  numbers,  70,000. 
This  sum  total  will,  ere  long,  be  augmented,  be- 
cause there  are  many  thousand  square  miles  yet  to 
be  marked  off  in  British  Burmah,  and,  I  believe, 
there  are  some  thousands  of  square  miles  also 
to  be  marked  off  in  Southern  India,  within 
the  limits  of  the  Madras  Presidency,  so  that, 
I  dare  say,  within  a  few  years,  wo  shall  have 
not  less  than  100,000  square  miles  of  forest  in 
India,  which,  I  hope,  is  a  iigure  worthy  of  being 
mentioned  before  a  distinguished  Society  like  this. 
But  it  were  vain,  if  I  were  to  lead  you  to  believe 
that  the  whole  of  this  area,  of  70,000  sqaarc  miles, 
is  properly  protected ;  I  am  afniid  that  the 
greater  portion  of  it  is  imperfectly  protector! ;  but, 
still,  I  think  that  nearly  half  is  really  well  pre- 
served; and  I  see  that  the  Famine  Commission,  in 
the  very  careful  report  they  have  recently  made  on 
the  resources  of  India,  say  that  25,000  square  miles 
are  thoroughly  guarded  and  preserved ;  but  at  all 
events,  the  whole  of  this  great  area  is,  more  or  less, 
under  some  protection  and  supervision. 

The  Forest  Department,  as  above  described, 
manages  directly  all  the  forests  technically  de- 
scribed by  law  as  "reserved,"  and  supervises  the 
management  by  the  ordinary  civil  officers  of  the 
forests  technically  described  as  "protected."  From 
these  forests,  the  markets  for  timber  and  fuel  are 
largely  supplied.  The  proceeds  for  all  British 
India  amount  to  about  three-quarters  of  a  million 
sterling  annually,  and  the  expenses  to  half  a 
million.  Thus,  the  department  defrays  all  the 
charges  for  the  conservancy,  and  yields  a  small 
revenue  to  the  State.  Many  articles  of  wild  forest 
produce,  such  as  gall-nut  and  sandal-wood,  are 
sent  to  the  e^eat  marts  for  exportation  abroad. 

Besides  the  area  of  forests,  as  above  set  forth, 
there  are  extensive  areas  of  jungle  of  equal, 
probably  more  than  equal  extent,  left  in  the  hands 
of  the  people,  under  the  terms  of  the  Land  Revenue 
Settlement.  From  these  jungles  most  of  the  local 
wants  of  the  country,  as  above  mentioned,  are 
supplied. 

Tne  first-class  timber  markets  are,  however, 
supplied  from  the  "  reserved "  forests,  and  the 
second-class  timber  markets  from  the  **  protected." 
From  both  kinds  of  forests  excellent  fuel  is 
obtained. 

The  railways  were  at  first  worked  with  wood 
fuel ;  but  coal  is  largely  used,  now  that  the  mines 
are  being  opened.  With  a  good  conservancy 
system,  however,  there  ought  not  to  be  any  appre- 
hension on  account  of  wood  being  consumed  by 
the  railways.  For  forests  could,  in  many  places, 
be  formed  all  along  the  lines  of  railway,  and  would 
supply  fuel,  while  improving  the  country. 

Then  the  question  arises  as  to  what  does  this 
preservation  and  guarding  consist  of,  and  to  what 
mtents  and  purposes  are  the  forests  protected? 
Well,  now,  they  are  first  protected  as  to  the  matter 
of  wood-cutting.  The  forests  are  not  treated  by 
the  Government  as  if  it  were  the  dog  in  the 
manger.  Timber  is  intended  for  the  use  of  man, 
and  the  object  is  not  to  preserve  the  trees  for 
ornament,  but  for  use.  As  soon  as  a  tree  has 
attained  its  utmost  development,  and  grown  to  its 
fall  height,  it  is  fit  to  be  cut,  and  ought  to  be  cut; 
and  in  many  cases  trees  grow  so  thickly  together 


that  thinning  of  them  is  a  positive  benefit  to  the 
vegetation  of  the  forest.  So,  then,  the  restricticmB 
upon  wood-cutting  are  not  made  absolute,  but  are 
instituted  in  order  to  insure  that  a  certain  number 
of  trees  shall  always  be  left  for  reproduction. 

The  next  point  is  to  regulate  the  practice  of 
what  is  called  **  rab."  Now,  rab  means  this — ihtt 
the  new  shoots  and  sprigrs  of  the  trees  are  bant, 
and  their  ashes  are  used  for  manure.  T'ou  will 
readily  understand  that  such  ashes  contain  maiij 
of  those  chemical  constituents  which  are  needed 
for  manure,  espcciaUy  where  much  of  the  natonl 
manure  of  the  country,  viz.,  the  cow-dung,  ha* 
boon  used  for  fuel.  Now,  this  practice  of  cutting 
the  sprigs  of  trees,  and  burning  them  for  ashes  lor 
manure,  is  a  practice  which,  if  not  regulated,  will 

'  cause  great  damage  to  the  forests;  but,novertheleBi| 

!  to  a  certain  extent  it  is  necessary. 

Then  another  matter  is  the  prevention  of  tho 
jungle  fires.  These  jungle  fires  are  partly  aocidentil 
and  partly  intentional.     When  they  are  acoideotal 
they  present  some  of  the  most  magnificent  spectacles 
you  can  possibly  imagine.     I,  myself,  and  muj 
other  people  in  India,  have  been  sometimes  ont  at 
night  in  the  midst  of  those  fires,  and  you  then  see 
some  of  the  grandest,  if  not,  perhaps,   the  mcit 
alarming  sights  you  ever  witnessed.     The  way  ia 

whichthedevouringelemcntrushes  over  the  coontiyr 
travelling  sometimes  at  the  rate  of  several  mQesaa 
hour — the  wild  animals  fieeing  before  it  in  tenv, 
the  native  inhabitants  of  the  forests  sometimes  even 
being  caught  in  the  fiames  and  being  burned  t» 
death,  poor  men,  and  occasionally  even  moaniid 
Europeans  having  to  gallop  away  to  escape  frm 
the  vast  rushing  conflagration — all  these  tfaaifi    ■ 
constitute  a  wonderful  sight.   Then,  the  mannerm 
which  the  trunks  of  the  trees  form  as  it  was 
pillars    of     fire,    or    the    clumps     of    bamboov 
rattling    and    crackling    just    like    the    roll  of 
musketry,    and    sometimes    the    sound    of    tht 
falling    forest,    and    the    roar    of   the  flames  • 
not  unlike    the    resonances    of    artillery  or  thfr 
thunder  of  Heaven.    Again,  the  manner  in  whiok 
some  of   the  trees  smoulder  is  quite  wonderfoL 
Stories  are  told  of  trees  sometimes  burning  for 
many  months  together,  and  one  I  heard  m,  or 
rather  read  of,  as  having  burned  for  three  yent 
consecutively.    First,  the  trunk  smouldered,  tliBD 
the  fire  got  to  the  roots,  and  gradually  honied 
through  the    radicles    for  mon&s    and   months 
together. 

Now,  you  will  readily  imagine  what  mischief  ii 
caused  by  such  conflagrations  as  these  spreading' 
over  many  square  miles.  Tet  the  cause  of  tiis 
accident  is  often  trifling,  a  wayfarer  lighting  lui 
pipe,  a  labourer  cooing  his  dinner  (after  tlM^ 
Oriental  fashion)  in  the  open  air.  With  a  systflB 
of  conservancy,  these  accidents  are  minimised,  or 
almost  prevented  altogether.  Without  sneh  ft 
system,  they  become  terribly  frequent. 

But  the  fires  are  also  intentional,  and  are  Iq;hted 
up  every  year  to  insure  the  plentiful  erowCh  of 
fresh  green  grass  for  the  grazing  of  Uie  eattto* 
Of  course,  to  some  extent,  that  is  pormissabter 
and  the  hills  at  the  back  of  Bombay,  in  tiift 
months  of  April  and  May,  are  lighted  ap  at  aigbi 
with  a  magnifioent  illumination.  In  fact,  tf^ 
popular  is  the  practice,  that,  whenever  Aero  is 
any  political  disturbance  anticipated,  the  natifS* 
say  *'the  fire   will  be    out  on  the  hSiShP  lad 


JOURNAL  OP  THE  SOCIETY  OF  ARTS,  January  28,  1881. 


157 


from  that  we  understand  theio  is  going  to  bo  a 
disturbance. 

There  is  another  way  in  which  the  burning  of 

the  iires  are  intentional,  viz.,  this,  there  are  many 

wild  hill  tribes  who  carry  on  their  agriculture,  not  by 

means  of  ploug:hing,  but  by  moans  of  burning  fires, 

snd  let  tin  ;^  the  ashes  lie  on  the  ground  until  tlic 

rains  come.     Then  the  rains  descend  on  the  virgiu 

Mfll,  which,  fertilised  by  the  ashes  of  the  burnt 

foreft,  produces  abundant  crops  without  any  further 

labofor  whatever.    This,   of  course,  is  an  utterly 

baxhnnms    practice,   and  it  arises  only  from  tho 

ignoranoe  of  the  people.    No  doubt  the  localities 

•re  often    very   steep,  and  it  is  not  so  easy  to 

pLaagh  as  it  would  be  in  the  plains,  with  those 

TOT  sharp  gradionts.     Nevertheless,  the  practice 

ari«N  from   ignorance  on  the  part  of  the  people 

and   from    their    want    of    agricultural    capital. 

The  object  of  the  British  Government  is  to  woan 

these  poor  people  from  the  barbarous  practice,  to 

recUim  them  from  habits  of  agricultural  savagery, 

■nd  to  make  small   advances  of  money  to  them 

for  purchasing  ploughs  and  plough  cattle,  and  ho 

teach  them  to  depend  on  settled  agriculture  rather 

than  on  theso  wasteful  destructive  fires. 

Then,  another  purpose  to  which  tho  forest 
conservancy  is  directed  is  the  preservation  of  the 
gTBziog.  If  the  cattle  are  allowed  to  wander 
nnchecked  in  the  jungle,  they  will  eat  a  little  and 
destroy  very  much ;  that  is  to  say,  they  will  tread 
down  and  trample  and  destroy  uselessly  ton  times 
as  much  as  they  consume  for  food.  The  object, 
therpforc,  is  to  restrict  tho  grazing  by  means  ot  a 
sort  of  block  system,  that  is  to  say,  to  allow  tho 
cattle  to  graze  in  certain  blocks  or  areas  of  forest 
range,  and  to  prevent  them  grazing  in  others.  The 
Uock  or  area  is  protected  from  grazing,  and  as 
icon  as  its  vegetation  has  grown  up,  then  the  cattle 
may  be  admitted  to  graze  safely.  Of  course  cattle 
mnst  have  pasturage,  and  the  object  should  be  to 
proride  pasturage  ground  sufficient  for  their  real 
consumption,  but  to  prevont  them  from  needlessly 
dcrtroymg  the  vegetation. 

It  is  this  useless  destruction  of  the  pasturage, 
fron  want  of  conservancy,  that  renders  the  country 
ao  destitute  of  fodder  whenever  drought  occurs. 
Jt  is  essential  to  husband  the  spontaneous  fodder 
of  the  country,  as  a  resource  to  be  available  in 
time  of  need. 

In  all  these  matters  you  may  readily  perceive 
that  the  question  arises  of  the  restriction  of  the 
lights  of  me  people,  and  there  is,  to  some  extent, 
a  slight  contest  always  going  on  between  the 
forest  officers  and  the  ordinary  civil  officers  of 
the  (Jovemmont.  The  forest  officers,  of  course, 
an  zealous  for  preserving  the  forests,  and  the 
mil  officers  naturally  protect  tho  rights  of  the 
people.  The  object  is  to  maintain  a  judicious 
compromise.  The  people  who  sparsely  innabit  the 
forests  have  been  accustomed  to  cut,  bum,  and  de- 
stroy somewhat  recklessly,  and  they  cannot 
medily  be  reclaimed  from  theso  evil  habits, 
lois  can  only  bo  done  by  degrees.  But  while,  on 
the  one  hand,  their  reasonable  rights  are  pro- 
tected, on  the  other  hand,  they  must  not  be  allowed 
to  destroy  forests  alto«;ether,  otherwise  there  will 
be  no  eorpm$f  as  the  lawyers  say,  on  which  any 
lights  are  to  be  founded;  the  whole  property  of 
the  eoimtiT  will  be  destroyed,  the  natural  wealth 
will  Tsaish,  and  there  will  be  nothing  for  any- 


body  to  have  rights  in  at  all.  So  that,  in 
a  judicious  gradual  and  conciliatory  manner, 
forests  must  be  preserved,  while  a  fair  and 
equitable  consideration  is  given  to  the  well- 
established  customs  of  the  country,  notwith- 
standing tliat  these  customs  are,  to  some  extent, 
objectionable. 

The  **  reserved  "  and  "  protected  "  forests,  tech- 
nically described  above,  liave  }>een  adjudicated^ 
after  inquiry,  to  be  the  property  of  tho  Government. 
Full  provision  is  made  by  law  for  determining  dis- 
putes between  the  people  and  the  Government 
authorities  regarding  the  ownership  of  the  forests, 
and  the  boundaries  arc  doiintjd  of  the  jungles  which 
belong  to  the  State  and  to  the  natives  respectively. 
An  ample  quantity  of  jungle  has  everywhere  been 
marked  off  as  belonging  to  tho  people,  and  within 
that  area  no  restrictions  are  placed  upon  the 
natives.  The  restrictions  exist  only  in  tliose  forests 
which  from  time  immemorial  have  belonged  to 
Government  under  native  dynasties  as  well  as  under 
British  rule.  Within  some  of  the  Government 
forests,  especially  in  the  technically  "protected" 
forests,  subordinate  rights  are  found  to  pertain  to 
the  natives,  under  tho  Government,  as  lord  of  the 
manor.  These  rights  are  also  investigated  under 
the  law,  and  defined. 

Thus  no  just  cause  of  complaint  whatever  is 
allowed  to  exist  on  tho  part  of  tho  people  against 
the  forest  system,  though  there  is  no  disguising  the 
fact  that  many  would  desiro  to  cut  down  the  btato 
forests  at  their  will  for  immediate  gain,  without 
any  care  for  the  future. 

There  arc  certain  things  which  in  all  countries 
are  recognised  as  pertaining  to  the  business  of  the 
State,  or  rather  public  authority,  such  as  the  coin- 
age, the  ix)8t-office,  tho  electric  telegraph,  besides 
the  important  department-s  of  sanitation,  education, 
and  tho  like.  In  some  great  branches,  tho  State, 
if  it  doos  not  directly  undertake  the  management, 
does  yet  interfere  considerably,  notably  in  the  case 
of  railways.  Xow,  in  India  at  least,  forest  con- 
servancy is  to  be  classed  in  this  category.  There 
arc  many  things  in  which  private  enterprise  is 
better  than  State  action,  but  forest  conservancy  is 
not  one  of  these.  The  saddest  experience  has  shown 
that  if  forests  are  left  to  private  action  unre- 
stricted, they  will  bo  dostroytHl.  Hundreds  of 
tracts  are  to  be  seen  in  India,  now  bare  and  barren, 
where  forests  and  vegetation  once  abounded,  and 
might  again  abound  under  a  proper  system  of  con- 
servancy. Hmidreds  more  of  tracts  exist  where 
the  denudation  has  occurred  within  the  present 
generation.  Sadder  still,  in  many  places  the 
mischief  is  irreparable,  because  the  soil  has  been, 
after  the  loss  of  its  vegetation,  washed  away  by 
tho  action  of  rain.  If  left  to  themselves,  the 
people  would  work  out  the  forests  to  destruction, 
just  as  a  spendthrift  lives  on  his  capital — in  homely 
phrase,  they  would  kill  the  goost^  which  lays  the 
precious  eggs.  The  true  object  of  conservancy  is 
to  preserve  the  forests  as  an  inestimably  valuable 
capital  with  which  nature  has  endowed  us,  and  to 
draw  from  these,  for  the  use  of  tho  people,  interest, 
in  the  shape  of  timber  fuel  and  other  produce 
judiciously  cut  or  felled,  and  grass  or  fodder  grazed 
according  to  a  scientific  system.  It  is  this  which 
is  now  being  done  effectually,  though  but  too 
tardily,  in  India.  If  forests  are  worked  without 
any  State  supervision,  they  are  exhausted,  and 
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jiothins^  is  loft  for  reprodnctioD.      If  they    are  which  tho  influence  of  so  learned,  influential,  and 

worked  by  the  State,  Uicn  some  trees  are  idways  practical  a  Society  as  this  can  bo  more  beneficially 

left  to  keep  up  the  vegretation.  exercised  than  in  farthering  the  interests  of  forest 

I  haTe  now  touched  briefly,  and  lam  afraid  im-  conservancy  in  India,  which  is  the  greatest  of  the 

pf-rf  cctly ,  accordin  g  to  tho  short  time  at  our  disposal ,  dependencies  of  England. 

on  tho  nature  of  the  forests,  on  their  value,  climatic  

and  pconomic,  upon  tho  moans  which  should  bo  DISCUSSION 

provided  by  the  Legislature  and  the  executive  for 

preserving  thorn,  and  the  objects  to  which  that  Br.  Cleghom  said  it  had  given  him  great  pleasure  to 

preservation  is  directed.    Before  I  resume  my  seat,  hear  Sir  R.  Temple's  description  of  the  forests  of  lodii, 

•nd  invite  discussion  on  these  very  interesting  and  a^^d  of  the  improved  management  which  now  exited. 

important  topics,  I  would  desire  to  re-call  to  the  ^^  December,  1856,  he  was  called  upon  to  begin  at  tbe 

grateful  recollection  of  patriotic  Englishmen,  the  7^%  5^^''''*i^*^i^*''*  ^*^'^  ^S*'  forest  officer  aj^ 


^«,»^  ^f  o/%^A  «f  /%«■«  ^/>»««4-w»»,»»  «,v»^  !.«„«  Lv^-4.  ill  Madras  ;  his  friend,  Dr.  Brandis,  began  his  dutietm 

names  of  some  of  our  countrymen  who  have  most  ^^^^  ^^^^^  ^^^  ^^^;^  ^^^     j^  ^j^    ^^  ^^ 

distmgmshed  themselves  in  respect  of  forest  con-  ^        ^  ^^^^^  ^^^li      ^J  -^  ^j,^  „^rth  it  w^  not  untQ 

serrancym  India,  but  I  must  first  mention  two  dis-  iggi^  and  in  1862  the  first  Forest  Act  was  drafted.  Smee 

tingtiished  Germans.  It  has  always  been  the  pride  of  then  the  orj^nisation  had  extended   over   the  whde 

the  Indian  Government  to  attract  to  its  service  omi-  Empire.     He  rejoiced  very  much   to  hear  that  ths 

ncnt  men  of  other  nations,  and  amongst  its  best  results   had   been  such  as  they  had  heard.     Then 

servants  is  Dr.  Dietrich  Brandis,  who  has  done  could  be  no  doubt  that  the  evdls  of  denndatioii  at 

more  for  forest  conservancy  than  any  other  person  the  head  waters  of  the  large  rivers  were  very  great 

who  could  be  named,  for  not  only  has  he  organised  Ho  had  travelled  up  the  Indus,  the  Irrawaddy,  and  the 

a  system  which  is  scientific  and  practical,  but  he  Godavcry,    and   of    the   o-ils   brought   out    in   the 

has  also  contributed  much  to  botanical  science  in  concludmg  chapter  of  the  Famme  ConunissionBeportM 

India,  and  is  the  author  of  an  excellent  work,  en-  S'^^T^^x,?^  witnessed  them  could  have  the  smaDert 

*i4i«j  iiTi.«  T?««^«*  Tin^«- »»xr     i.    ti,     V     T         ij  doubt  whatever.     He  had  also  visited  tho  head  watcn 

titled  "The  Forest  Flora.    Next  after  him  I  would  ^^  ^^^^  ^auvery  and  other  large  rivers  which  rose  in  the 

mention  his  distmginshod  countryman.  Dr.  Schbch,  Western  Ghauts,  and  there  could  be  no  doubt  of  the 

who,   for  a  long  time,  was    Conservator   of   the  terrible  evils  which  arose  from  denudation.    He  had 

forests  of    Bengal   and    Assam.      After  them    I  visited  forests  in  1856  and  1856,  where  there  were  wild 

would  mention  Dr.  Cleghom,  of  Madras,  who  I  deer  in  considerable  abundance,  but  where  there  WM 

»in  happy  to  see  present  amongst  us  this  evening,  now  not  sufficient  vegetation  to  afford  them  shelter,  tad 

Then  there  is  Dr.  Stewart,  tho  late  Dr.  Dalzell,  of  they  had  all  disappeared.     One  of  the  many  ctoM 

Bombay,  Mr.  Beddome,  and  Maj .  Campbell  Walker,  which  led  to  denudation  was  the  ramification  of  railvm 

in   Madras;    Col.   Pearson    and    Capt.    Forsyth,  for  in  tho  course  of  two  or  three  years  the  demand  for 

of  the  Central  Provinces.     Capt.  Forsyth  was  one  fuel  alone  generally  led  to  an  ahnost  total  denudatw 

of  the  men  who  worked  so  hard  in  tho  forests,  that  ^^'  *^^  ^^  *^'^^''°  "^^  ^^  ^**^^  «'^^  °^  *^®  "'^^*y- 
I  may  say  he  almost  laid  dovm  his  life  for  their  sake.       Sir  Joseph  Fayrer,  M.D.,  K.C.8.  r.,  F.R.S.,  being  callei 

and  has  left,  as  the  memorial  of  his  labours,  one  of  "P<^^»  ^^id  he  had  not  come  at  aU  prepared  to  take  my 

the  most  charming  books  on  forestry  that  has  over  V^  }'\  the  discussion    but  he  had   been  much  ia- 

been  written.     In  Burmah,  the  forest  department  '^"'^^ ,  '^"^  '^^^^^  ^^  ^^^*^  ^®  ^»1  ^^*^*  «* 

hag  been  well  represented  by  Messrs.  Seaton  and  <^ongratulated  the  Society  very  much  on  the  commimi. 

Ti-vi.     i.  mt -^     T       ^  "J  -*.^^oo.o.  i^o-wn  »*xw  cation  which  had  been  made  by  one  so  well  qualmed 

Ribbentrop.     Then  I  may  mention  the  two  other  to    make    it.      No    governing    authority    i^   Indift 

xealous  officers  who  are  now  carrying  on  forest  had  ever   done   more  to   foster   and    encourage  the 

conservancy  under  great  difficulty  in  the  Bombay  development  of  science  than  the  gentleman  thev  had 

Presidency.    These  are  Mr.  Shuttleworth  and  Col.  had  the  pleasure  of  listening  to,  and  he  was  glad  to 

Peyton,  and  lastly  I  would  particularly  mention  a  have  this  opportunity  of  paying  his  tribute  of  admiii- 

member  of    the    Covenanted   Civil   Service,   Mr.  tion  and  gratitude  for  the  encouragement  which  Kr 

Baden    Powell,    in    the    Punjaub.       These     are  Richard  Temple  had  always  given  to  science  in  Indii; 

the  men  who  have  struggled    to    preserve    our  ^®  ^^   perfectly  certain  that    sooner    or   later,  all 

forests  throueh  evil  report  and  good  report,  with  scientific  men  would  endorse  that  opinion.    The  subwet 

a  considerable  measure  of  success,  and  who  have,  f  *^°  ^^^^^  V'/""*  '"''^  ^"^  which  he  ^  qi»ilifi«d 

/•/<.•»  4-i.«;«  -^«o^  «*  -...T^T^  A  4.     £         XT-  •  J  to  speak,  as  he  had  never  been  a  forest  officer,  bathe 

from  their  sense  of  pubhcduty,  from  their  regard  had^dwiys  taken  much  interest  in  the  questicii.    He 

to  the  welfare  of  India,  and  from  their  love  of  the  ^^d  seen  *a  great  deal  of  the  forests  in  iSidia.  and  had 

forests,  borne  much  hardship,  have  endured  many  traveUed  amongst  them.  If  there  were  one  point  whidi 

toils,  and  have  risked  their  health,  and  some  even  be  should  emphasise  more  than  another,  it  was  ooe 

have  lost  their  lives  in  the  service  of  the  forests  of  which  had  scarcely  been  touched  upon,  namely,  the 

India.  great  importance  of  these  forests  upon  tho  health  <rf  the 

It  is  a  cause  of  thankfulness  that  scientific  and  enormous  population  of   that    great  country.     Thai 

Rnawu 


beginning  to  understand  the  sub-  Although  the  Mtiount  of  the  rainfall  itself  might  not  te 

ject.  and  to  co-operate  With  the  regular  forest  ^^^  '°i^!'!?rl    ^1  ^%  ^•^'i^!^^  ^  ^"""^ 

Unifi^^      Q/»T.^«in  v><  *^«^4.««  *^»  t\..r^^Li was  much  interfered  with  as  to  its  distribution.     Thew 

^^  ;af^w;.S^  ^    °    *^     '^*'^^'  ""^  ^«"  ^^S^  ^^^  <>^  ^<^^^^  ^  I^dia,  espedaUy  in  the 

Deing  estaoiistiea.  ,^.  ^    ^    ^  north-west,  which  were  ahnost  destitute  of  vegetation. 

In    conclusion,    this    subject,    which    I    have,  and  it  was  of  the  greatest  importance  that  v^etatkm 

I    am    afraid,   imperfectly  treated  in  the    brief  should  be  encouraged  in   those  diatriota  if  ponible. 

•pace  of  an  hour,  is  worthy  the  best  attention  of  That  was  one  of  the  directions  in  which  toeot  oon- 

<uch  a  body  as  the  Society  of  Arts.    This  Society  servancy  might  be  most  beneficial.    With  x«farBiioe 

baa  influenced  Englishmen  in  many  directions,  and  to  the  question  of  the   denudation   of  the  hill  adea, 

I  Yenture  to  say  that  there  are  few  directions  in  ^^®^  <^^<^  ^  ^o  doubt  of  its  evil  resnlta^  of  whi^ 
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tere  vere  ahnndant  examples  in  Europe ;  as,  for  in- 
uioe,  in  Greece,  and,  perhaps,  in  Cyprus.  You  had  only 
stody  the  aides  of  that  great  range  of  mountains,  the 
imaluyaa,  which  extend  for  about  1,600  miles  from 
st  to  west,  with  an  average  breadth  of  perhaps  150, 
d  nsing*  to  a  height  of  nearly  30,000  feet,  and  pouring 
im  from  the  great  water-shed  the  enormous  rivers 
iich  run  east  and  south-west,  and  which  would,  but 
'  the  forests  which  clothed  those  hill  sides,  inevitably 
ny  every  year  desolation  and  ruin  by  the  floods  they 
Qo^t  down.  It  had  been  said  that  endeavours  ought 
»  be  made  to  cultivate  the  Terai,  and  take  away  the 
iiigtUtiuu  which  retained  the  water,  but  nothing  would 
e  mjtt  destructive.  It  might  be,  and  no  doubt  was, 
v  a  eertain  part  of  the  year,  pestilential  from  malaria, 
■t  if  the  vegetation  were  taken  away,  there  would  be 
btt  disproportion  in  the  distribution  of  water  which 
rvsld  be  destructive.  That  was  another  direction  in 
iiich  forest  conservancy  might  b3  wcU  developed.  Those 
iio  know  the  north-west  provinces  of  India,  who  had 
Kn  at  Delhi  and  Agra  at  the  commencement  of  the  hot 
sason,  and  who  had  travelled  from  there  towards  the 
Ht,  kaiew  that  when  they  got  within  the  shadow  of  the 
Teat  range  of  hills,  that  an  extraordinary  change  of 
limate  was  experienced ;  it  was  not  a  question  of  altitude, 
Hit  of  the  moisture  whicli  was  present  in  the  atmosphere 
be  to  vegetation.  Sir  Kichard  Temple  had  referred  to 
»e  very  important  point,  the  destruction  of  the  grasft ; 
indhe  had  seen  a  good  deal  of  that.  He  had  seen  large 
tncks  of  jungle  in  flames,  and  the  fire  extending 
mto  the  forests.  He  had  seen  large  trunks  destroyed 
nd,  what  was  far  worse,  thousands  of  young  trees 
blighted  for  ever.  The  object  of  these  fires  was  to 
nannre  the  groimd,  but  it  was  a  most  wasteful  process; 
■ad  it  was  a  very  wise  restriction  which  the  Forest 
Department  had  put  on  their  officers,  that  they  should 
Bot  allow  those  fires  to  take  place  where  they  could  be 
prevented. 

air  William  Sobinson.  K.C.8.I.,  desired  also  to  express 
his  thanks  to  Sir  Richard  Temple.  He  thought  there  was 
a  good  deal  of  imagination  in  the  idea  of  the  arid  plains 
of  the  tropical  India  ever  having  been  covered  with 
forest  verdure.  It  had  no  existence  in  fact  within  the 
■emory  of  man,  and  could  not  be  re-created.  He  him- 
fldf  was  not  so  complete  a  believer  in  the  climatic 
iaflnenoes  of  these  forests.  He  believed  that  great 
■oistare-laden  trade  winds  of  the  tropics  were  arrested 
hf  BDontain  ranges  rather  than  by  trees,  and  Sir  Richard 
Tesple  had  shown  that  that  was  pretty  much  the  case. 
Here  was,  no  doubt,  a  moisture  and  dewyness  about 
forest  land  in  the  low  country,  but  this  is  all  that  can 
be  affirmed.  He  had  lived  all  his  life  on  the  west 
coast,  and  knew  what  the  south-west  monsoon  was. 
It  is  not  influenced  by  forests.  He  doubted  very  much 
vheiher  famine  droughts  were  created  or  influenced  by 
woodland  denudation.  Nodonbtdenudation  had  occurred, 
valoaUe  timbers  have  been  cut  out  and  used,  but 
eoltivation  had  very  much  progressed ;  and  within  the 
37  years  he  had  been  in  Incua,  it  had  much  more  than 
doaUed.  On  the  west  coast  it  had  very  largely  in- 
creased, and  of  course  the  forests  had  disappeared ;  and 
be  did  not  think  the  substitution  was  a  bad  one. 
£xaggeratioii  had  characterised  the  whole  arg^ument. 
He  would,  however,  admit  that  care  must  now  be 
devoted  to  the  preservation  of  forests  where  they 
eiiated ;  bat  he  did  not  think  the  denudation  had  been 
•aything  like  so  large  or  wasteful  as  it  was  alleged  to 
bate  been;  for  there  was  not  a  forest  district  roimd  the 
circle  <rf  mountain  ranges  in  South  India,  down  to  the 
Keilgenies  and  up  to  the  Bombay  frontier  that  he 
bad  not  been  in.  There  was  a  question  which  had  been 
rerj  little  tonohad  upon  by  the  lecturer,  and  that  was 
the  pnipffietexj  right  over  the  forest  ranges  of  India. 
Pcnsfci  wiare  Tsloable,  they  had  been  valuable  for 
thonands  of  yean,  and  had  been  appropriated.  Of 
MMDM  no  one  in  that  zoom  ■uppoaed  that  the  forest 
ouigM  of  the  west  oout  of  India,  which  had  enjoyed 


a  timber  trafBc  of  an  enormous  character  with  Arabia, 
Eg^'pt,  and  the  Gulf,  time  out  of  mind,  was  a  **  No 
man  s    land,"    which  could  be  appropriated   by  the 
Government  when  it  pleased.    That  was  not  so  much 
the  case  in  other  parts,  but  still  most  of  the  valuable 
forests  had  been  appropriated,   and  for  hundreds  of 
years   had  belongea  to  private   individuals   or  com- 
munities :  and  when  this  forest  conservancy  began,  it 
was  a  very  difficult  question  how  you  could  drive  alien 
forest  laws  (alien  to  Englishmen  as  well  as  to  Indiana) 
in  amongst  the  ancients  people  of  India.    There  were 
no  public  forest  laws  in  England.     You  had  to  go  te 
Grermany,  Austria,  and  the  Tyrol  to  see  what  forest 
laws  were.    They  were  necessarily  meddlesome,  and  we 
ought  to  be  very  careful  how  we  dealt  with  our  native 
subjects  in  this  matter.    He,  himself,  had  been  deeply 
apprehensive  and  anxious  on  the  subject,  for  he  knew 
it  was  a  difficult  question,  oven  on  the  continent  of 
Europe.     Usurpations  began  almost  as  soon  as  Britiah 
administrations  came  into  the  country  on  the  west  coast ; 
and  when  what  was  called  the  East  India  Company'a 
monopoly  of  timber  and  wood  trade  was  introduced  into 
Malabar  and  Canara,  it  was  sternly  opposed  by  Sir 
Thomas  Monroe.     It  was   proposed  by  the  Bombay 
Government  to  have  a  conser\'ator  of  forests  there ;  the 
experiment  was  persisted  in  for  20  years,   and  the 
history  of  that  period  was  very  suggestive,  and  one 
which    made    men  accustomed  to  these  things  very 
thoughtful  and  anxious.     Happily,  after  the  monopoly 
had  wrought  a  great  deal  of  harm,  Sir  Thomas  Monroe 
happened  to  become  governor;  he  took  the  question  up, 
and  the  whole  of  this  evil  was  swept  away  in  1822. 
There  was  a  great  temptation  to  usurp  and  carry  f  oretStry 
into  places  where  the  prescriptive  titles  were  not  very 
clear,  and  likely  to  be  menaced.     He  had  doubt  himsMf 
about  the  wisdom  of  large  State  monopolies  of  forest 
and  timber  trade.     In  the  meantime,  witn  the  exception 
of  some  such  things  which  would  require  very  careful 
watching,  the  Forest  Department  was  doing  fairly  wdl. 
He  thought,  toe,  that  the  recent  law  on  the  subject  was 
aggressive ;  it  provided  a  separate  establishment  for  the 
management  of  these  questions  of  property  and  rights  ; 
there  was  a  Forest  Settlement  officer,  who  hud  to  go  about 
challenging  titles,  and  in  Madras  he  might  be  as  young 
in  the  service  as  four  years.    Then  the  appeal  was  to 
the  Forest  Court,  created  ad  hocy  not  to  tne  ordinary 
tribunals  of  the  coimtry,  which  he  did  not  think  was 
wise  or  necessary,  because,  from  the  native  point  of  view, 
the  executive  would  be  less  independent ;  he  accepted 
this  view.    Agpain  the  law  was  excessively  drastic  with 
regard  to  penalties,    and   as   far    as    he    understood, 
would  enable  transit  duties  to  be  levied  on  the  timber 
trade  of  the  country.     One  thing  he  was  very  anxious 
about  was  as  to  the   assumption  by  Government  of 
proprietary  right  in  the  village  forests.    A  large  portion 
of  India,  practically,  belonged  to  the  villages,  but  the 
new  law,  as  it  seemed  to  him,  simply  did  away  with  all 
villagfe  property  in  forests  and  local  woodlands,  and  was 
eminently  resumptive. 

The  Chairman  remarked  that  the  question  which  Sir 
William  Robinson  was  opening  was  so  large  that  it 
would  require  a  whole  evening  to  discuss  it. 

8ir  W.  Bobinson  said  the  Forest  Law  laid  down  that 
there  were  onl^  State  forests  and  private  fsrests,  and 
practically  demed  to  village  and  communal  forests  any 
existence.  The  State  forests  might  be  put  under 
strict  rules,  but  the  old  village  communal  areas  ought 
not  to  be  touched  by  the  State  under  any  cireumstanoes 
whatever.  The  rights  of  the  people  should  be 
strengthened,  not  chaUeuged  and  mterfered  with  by 
the  law  or  State  executive.  Forest  rules  are  plagoimg 
the  people. 

Mr.  Wm.  Botly  said  his  experience  of  agriculture  in 
England,  and  also  on  the  Continent,  showed  tho 
necessity  of  maintaining  sod  extending  forests.  They 
were  not  only  picturesque  but  profitable,  and  winikl 
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^Itfl,  even  in  tbifl  countiy. 

and  Mllj    they  afiorded 

I  to  growing'  craps  ;  and, 

in  England,  by  anLiloBy  it  muBt  be  ao 


,   that  i 


■heltpT,  both 

ifthiswpret „ .    . 

in  India.       Forpsta  also  fertiliecd  the  land;    ho   Imcw 
of  land  whicih  200  yeani  ago  -would  produce  nothing 
bat  hi'Bthor,  but  after  having  been  planted 
WBH  so  inuuli  tcrtiUsed  by  the  falling  Icai 
now  grew  cxrclltut  com.     Ho  conwdtred  that 
who  planted  trees  wasa  benefactor  to  posterity.     With 
regard  to  flgrieulturp  in  India,  ho  wished  the  Govern- 
ment model  famiH  wcro  more  generally  citendpil,  and 
that  agricuttuTC  wua  more  generally  taught  scicutitic- 
•Uj. 

The  dulmiaii  naid  he  would  not  himwlf  trcnpasa 
upon  the  mectiugniorethan  t«  say  that,  while  Sir  Jusvpb 
TlijTor  waa  speaking  of  the  peatilcntiiil  I'hamcter  of 
the  Terai,  it  brought  to  liia  mind  that,  when  ho  first 
went  to  Italy,  forty  years  ago,  thi?  Miiremma  of  Tiiseany 
«raa  quite  uh  i>cdtik'ntial  as  the  Tcrai  of  India  ever 
waa,  but  now,  thanks  to  cutting  avunueu  thnnigh  the 
wouda,  and  druiunge,  that  peatilcntiul  charar.tcr  had 
almcKit  I'ntirely  diauppeared.  He  bclicvud  the  time 
would  come  w-hon  even  the  Terai  would  uo  longer  bo 
looked  upon  nith  terror.  He  conelnded by  proposing  a 
vuteof  thanks  to  Sir  Richard  Temple,  whic' 

lir  S.  iMaple,  in  acknowledging  (he  T< 
■aid  he  had  only  oui  '  ■       "  ' 


itallviT. 
He  tt-elcomed  Mr.  Look  as  a  feUow  -  laboam, 
having  himself  read  a  paper  before  the  Soini^  rf 
Arts,  on  "Copper  Smelting,"  in  IBSB.  The  mm 
whieh  they  had  mot  to  diaeuaa  was  one  of  a  thorail^ 
prai-tical  oharactcr,  and  fittingly  brought  licfow  at 
Society  an  aocomit  of  what  has  become  a  i«og- 
jiised  department  of  Zngliah  metallurgy,  of  p^ 
ticular  iinjxirtanco  at  the  present  time.  Althoiy 
the  Euglish  achoo!  had  long  since  applied  itaelf  «uceM 
folly  to  the  working  of  copper,  tin,  iron,  coal,  and  i<lMt 
iiiinerols,  gold  working  waa  a  foreign  pursuit,  oiriedM 
liy  the  Spaniards,  Portuguese,  and  Gennana.  On  Iht 
talalJishnieut  of  independence  in  South  Amcno*. 
tbe  l^glisb  began  tu  take  a  share  in  the  goU 
iind  silver  minea.  In  1821  i  ' 
tomiianiea  wcro  formed  with  extr 
and  nmuy    of  which,  altho^igh  ■ 

minea,  ended  in  disaster.     A  national  advantage,  nt— 

tholesa,  accrued  from  these  nndertakingii.    Tbe  mort 

intelligent  captains  and  minera  were  taken  from  Coil- 

ii-all  and  Wales,  and  they  came  back  prepared  to  iatan- 

'^'°??    iluco  at  homo  atill  greater  efficiency  in  their  buliHK 

°*^™    Abroad  they  made  thomselvca  matters  of  the  natln 

modes  of   working,   and   introduced   many  impctm- 

of  thanks,  ■  ,Qrnts    and    fat    better  machinery.     The  compuM^ 

■n..      J    ncoenaity,   were   driven    to   try  all   kindi  of  MW    ■ 


expeetatitM 
old  ud  tU 


i  which  be  had  presented,  of  70,000  square  miles  of    iQf^QtiyQg     hqJ     processes,     and     although 

forest,  more  or  less  preserved,  was  held  to  be  the  pro-  jhem  were  of  foreign  origin,  they  all  contributed  to  tti 
perty  of  the  Govemnieut,  the  domain  of  the  State.  |  formation  of  a  satisfactory  svstem.  Some  of  tti 
There  might  bo  within  the  domain  ccrbun  snburdiuate :  ij^nglish  companies,  as  the  Stf  John  del  II17  il  t» 
rights,  which  lie  alluded  to  in  ttio  close  of  his  addreas  brazils,  bavo  eontiuned  to  yield  largo  dividend!  to  tUi 
aa  the  rights  of  tho  people.  But  outaida  thia  area,  there  ,]ay,  while  in  other  rAscs,  though  the  oompaniee  fMlklt 
would  be  the  vast  area  of  forest,  of  wliich  he  could  not    Englishmen  remained  iu  Mexico,   Chili,   and  Bli4 


give   the   statiHties    (which   must   greatly   eieeed    the  |  worlnng  on  their  0 

70,000  squam  miles),  which  hod  boon  nllottod  to  the'  uaCLvee,  and  bringing  book  large  fortunes.  ThnicDp- 
poople,  and  in  which  their  full  right  was  entirely  I  ,iated  an  Eogliali  achool  of  gold  metallurgy,  the  Mk 
sckiiowiodged,  be  hopod  oven  to  tlie  satisfaction  of  Sir  ,]f  w'hich  was  chiefly  carried  on  abroad,  and  thetrivi 
William  Robinson  himself .  So  ttiat  it  waa  not  to  be  sup-  lesaknown.  The  pai-tioipation  of  the  English  in  fonip 
posed  tliat,  in  preserving  the  forests,  tho  Uovenmient  |  nilrer  industries  was  no  leas  sucoeaaful.  and  k  li^ 
was  iu  any  wuy  invading  tho  rights  of  tho  people.  On  buainesa  ut  Swansea  has  been  established  aa  a  BadA 
tho  L'ontran-,  ihoao  rights  would  be  most  car^uUy  ac-  j  for  various  silver  ores,  while  at  Newcastle  the  i«'OWi 

Imowledged   in   the    vast  area  of   foteats  left  in  thoii  |     '   " .    >    >        ■■-       ^ —    -—     •.— 

hands,  an  area  considered  quite  suflicicut  for  theit  1 
urdinarv  miiiiremcntH,  It  was  only  regarding  what 
might  "be  ciJlcd  the  first-rate  forests,  whjch  had  great 
eoouomic   and   elimutic   value,   that    these   importanl 


if  I'attinsonisiug,   invented   by    Mr.    PattinMm,  tM 
enabled  workers  to  treat  not  only  British  gilver  ImI 


3,  but  many  Spanish  ores.    The  Americaiia  eogifrf 
out  the  name  time  as  the  English  in  gold  eatatfom, 

d  the  discovery  of  gold  in  Virginia  and  the  cmIbb 

B ares  had  been   undertaken.      Tn.OOO    and  northern  States  stimulated  them.     Wbentlte  dii- 

u  but  a  very  small  proportion  of  tho  total    covery  of  gold  in  Caltfomia,  and  of  silver  in  that  Sttti 

ludia,  w  hich  amoimted  to  no  less  than    and  Ncra^  took  place,  Englishmeti  won  iiuite  aUe  to 

one  auda-half  mi11ioiiBB(|uaremile8,sothat  they  hadnot    dttd  with  the    business,   independent  of   any  tctdn 

■  ■" iretlianl-SOth— Ihelp.     Tho  discovery  of  gold  in  Australia  made  ^ 

and  it  would  he  |  niiiiing  an  industry  and  profession  within  the  4Bu|uei 
nstances  of  thp  and  tbe  works  in  the  several  ciJonieH  of  that  regioo,  hI 
t,  both  eeonomii.  |  uf  ^~ew  /caLiud,  do  honour  to  the  knowledge  and  in- 
tenancy,  instead  1  ti'Uigeuce  of  the  puDuIatiou.  It  is  these  pnjcpaats  wMti 
.T_  L.._...  .L_.  I  jj^_  j^^^  chiefly  describes  with  the  neoHHarj  datofi. 
Few  are  awara  what  ratuma  mining  in  UtO  OokuM 


got  much  more  tlian  l-2iith — hardly 
of  tlie  area^nder  forest  conservancy 
admitted  that,  considering  tho  circ 
Empire  and  its  rcaaunablu  renuinnnei 
and  elimatie.  tho  area  under  forest  en 
of  being  too  inueh,  was  renlly  too  little.  He  hoped  that 
4me  result  of  this  subject  being  taken  up  by  the  Soeietj 
Arts,  would  he  the  further  development  of  forest  eon- 
BCrvanry  in  India,  and  the  cDnsequeuco  of  that  policT 
would  li)  certainly  to  benefit  tiie  natives,  for,  after  all. 
it  WM  for  their  welfare  that  the  British  OoTommcnt  iti 
^idia  existed. 


ASJOimiSI)   OBJDIVAST   XBSTIVa. 

Uoaday,  January  24,  ISSI  ;  nYi>£  Clarke, 
Eiq.,  in  the  chair. 

The  discussion  oii  Mr.  Alfred  G,  Lock's  paper 
on  "Caiueii  of  Success  and  Foilnro  in  Modem 
Gold  Uining,"  adjourned  from  ISth  iiut.,  was 


foreign  o  „  .     .  _ 

from  any  investment  of  capital.    There  are  the  init- 
for  the  sustenance  m  families,  there  SK  tbe  n- 

ues  of  eaminga  and  aavinga,  and  great  qniBBttia 

of  machineiraJid  supplies  ore  obtained  froimotireetahHi^ 

its,  Slr.Lock'spHpercomos.t'MiBtsoonnniiBnljaM* 

■,  when  the  gold  mining  of  India  ia  jnatly  Bltlictilg 

ution,  and  when  the  spirit  of  ■pecnlalimi  la  niwo- 

ting  operations  tn  Venezuela  and  Guyana.   In  iilwm" 

to  engineering  and  chemistry,  gold  reduotion  haa  A* 

greatest  interest,  because  large  tiiawM  of  minenl  bHC 

to  bo  pulverised  by  natural  or  other  weohanioal  naw* 

at  the  smallest  cost  to  get  at  a  moat  delioato  ptopwtiiai 

of  the  precious  metal. 

Xr.  Smadley  repeated  tbe  obaerratiotta  he  had  nade 
on  the  fanner  occaaioa  with  Tsgnd  totha  ba/gaitmmii 
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'ored  system  in  the  numagemeiit  of  mines.  At 
lent  moment  he  was  engaged  in  encouraging  a 
which  he  hoped  to  put  into  practice  in  a  short 
r  the  purpose  of  endeavouring  to  introduce,  on 
scale,  what  was  known  as  me  tribute  sjstem, 
leant  that  every  one  who  worked  on  the  mines 
«  X^^  ^  results. 

ml  Selwyn  said,  that  although  an  admiral  in  the 
le  bad  been  connected  with  practical  mining 
ral  years,  both  in  Western  America  and  this 
Se  had  remarked  that  one  of  the  great  causes 
anplaints  made,  that  there  was  so  mrge  a  pro- 
of non-dividend  paying  mines,  was  the  fact  that 
lys  looked  for  nch  ore,  and  took  no  care  of  the 
:  w«8  only  by  impressing  on  them  the  necessity 
ig  the  last  cent  out  of  every  ton  of  ore  that  that 
x»uld  bo  g^t  rid  of.  The  processes  pursued  in 
I  America  were  amongst  the  most  perfect  known, 
a  had  given  sometlung  to  California,  but 
ia,  in  its  clever  machinery,  which  had  been 
in  Australia,  had  been  the  main  -  spring 
work.  There  were  particular  processes 
there  which  were,  as  yet,  imknown  in 
la.  These  were  largely  chemical  processes,  and 
rica,  when  chemical  processes  were  discovered, 
who  discovered  them  was  anxious  to  keep  them 
IS  long  as  possible.  He  was  tempted,  by  the 
i  facility  by  which  he  could  take  out  a  valid  patent, 

•  it  known  in  that  way,  but  he  did  not  propagate 
oan  did  who  is  interested  in  the  results  of  the 

If  he  were  only  a  patentee,  and  not 
r,  he  might  look  at  the  royalty  rather  tlum 
id  results  in  the  mine  he  conducted.  Some 
bad  invented  tobacco  juice  to  be  put  in  the  pans, 
ui^ar,  salt,  day,  and  every  kmd  of  material 
irhich  could  possibly  be  useless.  These  things 
d  not  kept  to  themselves,  but  where  they  had 
ut  means  of  really  deriving  a  larger  proportion 

*  or  gold  from  the  ore  than  their  neighbours, 
y  kept  to  themselves  as  lone  as  they  could.  He 
1  both  milling  and  smelting  m  America,  and  they 
y  thought  they  did  very  well  if  Ihey  got  be- 

0  and  80  per  cent,  of  the  metal  in  the  ore ;  in 
>y  rarely  rose  to  that.  He  did  not  say  according 
rdinary  assays,  because  they  were  very  imsatis- 

He  had  practiced  assaymg  to  some  extent, 
t?ry  little  mistake  in  the  man  who  urged  the 

1  while  the  cupelling  was  going  on  would  g^ve 
false  results.  It  was  quite  possible  for  a 
ortion  of  the  silver  and  gold  present,  as 
w,  to  go  up  the  chimney.    In  1873  and  1874, 

Utah,  he  took  out  ore  which  showed  60  dollars 
by  the  dry  assay,  whilst,  by  the  humid  process, 
69  dollars  per  ton  out  of  it,  showiuK  that  a  large 
on  was  escaping  by  the  other  method. 
other,  who  was  the  head  of  the  Geo- 
Survey  in  Canada,  told  him  again  and  again 
rSanana  there  were  thousands  of  tons  of  crushed 
aining  sulphurets  of  gold  containing  3  to  5  ozs. 
OL,  am  yet  no  one  knew  how  to  g^t  it  out.  In 
sent  steto  of  chemical  knowledge,  that  was 
idieulous ;  but  the  instant  you  went  there  and 
9d  to  do  it,  you  were  met  by  exorbitant  demands 
part  of  so-called  owners  of  these  refuse  heaps, 
a  nraotical  metallurgist  had  very  little  chance. 
muj  by  the  general  spread  of  knowledge,  by 
•as  as  Jfr.  Lock's  paper,  and  the  discussion  on 

any  great   progress   could  bo  made.      The 

prooew,  of  which  he  had  just  spoken,  was 
ctfectiye  in  getting  gold  and  silver,  since  no 
ta  came  from  the  Western  States  which  did 
aim  gold.    He  had  ovidenoe  of  that  in  work- 

t3ke  New  Consols  Mine,  near  CaUinffton, 
tthive,  where  the  ore  was  very  poor,  and  If  it 

tr«itod  by  a  simple  process,  there  would  be 
•wn  the  pooiest  gbla  mines.  This  ore  con- 
mm  9  to  6  tons  of  ttlTer,  1}  per  oent,  of  copper, 


and  a  trace  of  gold,  as  the  result  of  a  fire  assay.    He 
results  of  30  tons  worked  was  196  ozs.  of  silver,  1|  oz.  of 
gold,  1  ton  of  copper,  precipitate,  70  per  cent.,  worth 
about  £65,  so  that  the  total  results  were  about  £118  on 
the  30  tons  of  very  poor  stuff  indeed.    That  process 
was  one  of  roasting  in  furnaces  with  salt  and,  after- 
wards,  of  boiling  in  tanks  with    salt  and  muriatic 
acid.    When  he  was  in  Utah  in  1871,  he  had  never 
seen    or    heard    of   either   Anderson's,    Longmead's, 
Augustin's,   or    Rhodin*s  processes,  but  it   occurred 
to  him  that  Nature  must  have  had  some  solvent  to  put 
the   metal    into  its   present   position,   and  he  found 
that    salt     water,    with    a   very  small    quantity    of 
hydrochloric  acid,  used  to  boil  the  ore,  would  produce 
the   whole   of   the    contents  in  metal;   further,  that 
where  gold,   silver,    lead,    copper,    or   anything    but 
platinum  and  tiu,  were  present,  it  produced  it  in  per- 
fectly clear  solution  ;  where  arsenic  and  sulphur  were 
present,  a  chlorodising  roasting  must  precede  the  opera- 
tion.   But  at  this  mine  in  Devonshire,  their  great  error 
was  that  they  had  antiquated  roasting  furnaces,  «»-ti«^ 
that  the  quantity  treated  per  day  could  not  possibly  pay 
with  such  a  grade  of  ore.    If  you  had  a  very  low  grade 
ore,  it  was  necessary  to  treat  a  large  quantity  per  day, 
and  if  any  one  part  of  the  process  failed  to  give  the 
necessary  quantity,  the  whole  broke  down.      This  was 
one  of  the  first  requirements,  but  it  was  utterly  un- 
known in  this  country.     Very  little  known  also  was 
the  furnace   on  the   plan    of  Stettefelt,    or   O'Hara, 
which  Stettefelt  would  probably  say  was  an  imitation 
of  his.    That  was  a  process  in  which  chlorodising  roast- 
ing took  place,  by  dropping  powdered  ore  from  the  top 
of  a  chimney  shaft  into  the  flame  of  a  furnace,  occa- 
sionally fed  with  salt,  or  the  salt  was  mixed  with  the 
ore.    O'Hara  did  very  much  the  same  thing,  but  with 
a  littio  less  labour.    This  mine  in  Devonshire  was 
furnished  with  self-acting  tables,   the  inside  worked 
by  water-power ;  the  rabble  being  fixed,  it  turned  the 
ore  over  on  the  bed-plate.    Stamping  was  not  done 
at  all,   but  the  ore  was  crushed  by  a  set  of  rollers, 
crushing   it    as   fine    as   they    could.      In  America, 
they    wanted    very    much   machinery   which   would 
do  something    more    than   the  present   stamp ;    and 
Blake's   crusher    served    the   stamps    capital^,    and 
always  kept  ahead,  although  the  stamps  crushed  two 
and  a-half  tons  per  day  per  stamp  head.    In  some  in- 
stances, some  improvement  had  been  made  by  attaching 
rollers  to  the  Blake's  crusher ;  and  ho  had  heard  that 
Mr.  Marsden  had  a  new  crusher,  which  would  fulfil 
these  conditions.     If  that  could  be  done,  it  was  the  most 
admirable  machine  which  could  be  proposed  for  the 
mine,  because  stamps  were  very  expensive,  and  did  not 
do  sufficient  for  the  purpose.    If  you  had  a  furnace 
which  could  roast  100  tons  a  day,  and  corresponding 
tanks  into  which  to  work  it,  either  lixiviating  or  boil- 
ing, you  ought  to  have  a  number  of  stamp  heads 
sufficient  to  do  that  duty,  and  these  stamp  heads  would 
cost  more  than  all  the  rest  of  the  plant  put  together. 
Besides  that,  they  wero  extremely  objectionable  up  at  the 
mines,  as  theyinvolved  steam  maohinerytodrive  them,  and 
you  had  to  iako  enormous  boilers  for  the  purpoea.  He  had 
seen  teams  of  mules,  100  yards  long,  draggiog  a  boiler  up 
a  hill ;  and  the  boilers  rapidly  woro  out.    He  wanted  to 
see  a  process  initiated  on  a  proper  basis,  with  an  under- 
standmg  first  of  the  chomio&l  laws  concerned,  that  tho 
whole  thing,  no  matter  whether  it  was  called   tho 
Wa^oo  process  or  any  other,  consisted  in  the  chloro- 
dising of  the  mills ;   that  nature,  when  she  put  the 
met^  into  the  rocks,  had  them  first  boiling  in  a  hot, 
salt  ocean,  with  an  excess  of  chlorine.    If  you  reversed 
that  process,  you  had  got  the  same  thing  to  the  last 
dwt.    That  could  not  be  done  but  by  examining  first 
the  question  of  the  furnace.     Stett^elt's  was  a  ffood 
furnace,   but   not    the  best  that   could   be   devised^ 
because  you  had  still  to  use  some  fuel  and  attention^ 
both  of  which  cost  money  ;  and  as  there  was  sul- 
phur in  most  of  the  ores,  which  reqnized  the  yoesis 
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of  Toanting.  Hollwa 
that,  if  oxy^n  enougi 
was  the  smphur 

reoovered  aguin  in  the  flues.  Having  got  a  good  fur- 
nace, the  next  thing  was  what  to  do  with  the  ore.  He 
had  always  advocated  simple  wooden  tanks.  In  the  mill 
he  was  running  at  Utah,  they  tried  for  some  time  to  put 
in  hydrochloric  acid  besides  the  salt ;  they  usually  put 
in  sulphate  of  copper,  salt,  and  some  other  extraordinary 
chemicals  like  those  he  had  mentioned.  Then  they 
heated  it  with  wrought-iron  pipes;  the  pans  them- 
selves were  generally  made  of  wrought  iron,  with  a 
flat  basis  of  cast  iron  set  with  dies,  and  the  muller 
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the  tools,  and  there  would  be  some  day  when  that 
would  be  no  tools  to  sharpen,  and  you  could  ncA 
him  away.   It  had  been  said  that  the  dividend  ol  4 
ship  companies  lay  in  their  coal  bunkem,  and  io  Ai 
question  of  whether   a  mine  i>aid  a  dividend  ok  Ml 
lay  in  makin)Bf  every  ton  of  rock  pay  as  it  oame  O^K 
possible.    T^t  was  what  he  woidd  really  inipvHiA 
everybody  connected  with  gold  mining  in  Indiky  tollt 
that  there  was  no  excuse  made  for  anything:  tliawy 
away.    The  assayer  ought  to  be  a  thoroughly  tw<; 
was  worked  roimd  on  their  lid  shoes,  all  these  being  i  worthy  man,  and  should  assay  what  went  away  aiwlB    . 
of  cast  iron.    The  most  extraordinary  fact  came  out.  ^  as  what  came  out.    If  he  did  not  know  every thmg^M 
Thej  got  an  enormous  per-centage  of  the  contents  of  the  ':  the  rock  and  what  ought  to  come  out  of  it,  he  wasnot  wi«My    '; 
ore  up  to  93  per  cent,  in  actual  practice,  and  they  got  the   the  name.    When  that  was  done,  mines  would  pi'O^tfc   '  * 
silver  extraordinarily  pure;  but,  unfortunately,  every  ,  There  werenodoubt  many  obstacles.  Everybody  engMli  r... 
bit  of  the  wrought  iron  about  the  place  began  to  yield  ;  in  mining  as  they  did  in  tallow,  sugar,  or  anything  eii%     ^ 
to  the  chemical  action.     The  silver  was  deposited,  but  it '  but  it  must  always  remain  a  speculation,  for  he  iMMV 
was  at  the  expense  of  the  pans  and  the  pipes ;  they  had  to  '  could  discover  that  any  miner  could  see   beyond  Mi  ;.  . 
give  up  the  process,  imlessthey  could  constantly  replace  •  length  of  his  pick.      Still  a  great  deal  of  capital  wawi| .,' 
uiem,  which  was  not  easy  in  the  mountains.    However,  |  be  usefully  employed  in  mining,   and  to  show  hotf 
an  intelligent  examination   showed  that  you  did  nut .  largely  that  was  not  the  case  at  present,  he  wouMffclto 
want  an  iron  pan  ;  you  did  want  an  iron  muller,  shoes,  !  exactly    what   had    occurred  in   California.      Sertnl 
and  dies,  which  you  expect  to  wear  out ;  but  cast  !  millions  sterling  had  come  out  of  those  mines,  bat 
iron   was   worn   much    more    slowly    than    wrought  [  you  took  from  Professor  Raymond,  or  anybody  else, 
iron,    and    the    pan    itself  could    be    made  of  wood   quantities  of  shafts  sunk  and  branches  and  tor 

driven,  it  would  be  found  that  rather  more  had  l» 
put  into  the  groimd  in  the  shape  of  labour  than  on 
out  of  it  altogether  in  the  shape  of  gold  and  silver,  but 
had  enriched  the  coimtry,  and  gave  an  outlet  for 
cultural  progress,  and  encouraged  the  people  to      ^^^ 
in  and  settle,  and  did  a  great  deal  of  goodinmm^j^ 
bye-ways,  irrespective  of  the  curious  balance  of  wl^.  i^ 
he  had  spoken.      All  over  the  world  you  wifl 


and  hooped  round.  In  that  case  you  would  get  all 
the  chemical  conditions  fulfilled ;  what  wear  took  place 
of  the  muUers  and  dies,  would  contribute  a  fine 
powdered  iron  to  cause  the  chemical  combination  sought. 
This  question  of  the  humid  process  had  been  known  to 
everybody  connected  with  mining  for  many  years,  but 
up  to  1871  or  1872,  they  did  not  give  such  satisfactory 
results  as  were  sought,  of  about  46  to  60  per  cent,  of 
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the  metal  in  the  ore.  And  he  believed  he  was  the  fii*8t  •  the  same  condition  of  things.  If  you 
who  ever  put  out  anything  like  26  per  cent,  of  the 
metal  contained.  He  took  out  a  patent  at  the  time, 
but  it  was  hard  for  one  man  to  fight  these  things. 
Unfortunately,  everybody  tried  to  make  use  of  it  without 
die  knowledge  which  alone  could  make  it  useful.  They 
did  it  inefficiently,  each  man  taking  what  he  had 
heard  of,  and  thinking  he  was  very  wise,  and  that  he 
had  saved  the  royalty,  the  effect  being  that  he  made  a 
mess  of  it  to  the  extent  of  pounds,  where  he  would 
only  have  had  to  pay  shillings.  This  was  a  great  mis- 
fortune,'largely  due  to  the  state  of  our  Patent-law. 
With  regard  to  the  management  of  mines,  he  should 
have  b^en  very  ^lad  if  he  could  have  run  a 
tunnel  in,  when  ne  had  no  hope  of  getting  anything,  on 
tribute ;  but  you  could  not  do  it.  The  men  must  bo 
sure  of  their  pay,  or  they  would  drop  their  tools  directly. 
You  could  not  sink  a  shaft,  you  could  not  run  a  level, 
unless  in  tolerably  rich  ore,  on  tribute.  It  was  usual 
to  let  the  work  on  tribute  when  you  had  ore,  and  he 
always  did  it ;  in  fact,  it  had  never  been  the  practice 
amongst  miners  in  Cornwall  to  do  anything  eiAe,  and 
all  managers  of  mines  were  too  glad  to  adopt  it  when 
they  could.  They  generally  took  a  stop  of  which  they 
had  not  a  very  good  opinion,  and  said  to  a  man,  *'  We 
cannot  teU  what  this  will  give ;  wiU  you  go  into  a  little 
speculation  ?  "  A  poor  man  could  not  speculate  much, 
out  sometimes  he  said,  *  *  1  will  risk  it  if  you  will  set  it  to 
me  at  a  decent  rate ;  I  don't  mind  taking  it  with  a  partner 
or  two."  In  that  way  you  got  tribute  work  done,  to  the 
ffreat  advantage  of  the  men  sometimes,  but  at  others  to 
the  great  advantage  of  the  miner ;  but  it  was  a  specula- 
tion, and  miners  could  not  always  afford  to  go  in  for 
that  sort  of  thing.  As  regards  the  interest  every  man 
took  in  the  mine,  he  thought  a  manager's  interest  was 
very  strongly  secured  by  his  nay,  because  if  the  mine 
did  not  go  on  and  prosper  he  knew  very  well  it  would 
eome  to  an  end,  and  there  would  be  no  more  pay  for 
him ;  it  was  true  some  managers  did  not  get  paid  at  all 
wheUier  the  mine  prospered  or  not.  He  hsA  an  assayer 
zetaiDed  to  assay  constantly,  or  to  look  at  his  tools,  to 


quantity  of  paying  mines,  and  set  against 
the  quantity  of  worik  done  which  did  not  pay,  it 
about  a  balance.  There  had  been  a  recent  d' 
which  promised  something,  which  he  might 
advert  to  as  a  specimen  oi  an  idea  cropping  oidt 
new  shape.  A  chemist  in  Paris  had  recently ; 
a  discovery  by  which  he  proposed  to  get  out, 
roasting,  rrom  ores  containing  sulphur  and  ai 
large  quantities,  all  the  gold  and  silver— not  the  < 
and  he  claimed  that  he  had  taken  out.  from  the 
of  the  Tharsis  Company,  more  gold  than  they 
knew  was  in  it.  Ho  said  he  used  the  perchlori^^^ 
mercury  largely,  instead  of  quicksilver,  in  thegrir»«*Tl  ;? 
process,  which  he  conducted  in  iron  pans^  and  he  •JJJ  '^ 
it  in  salt  water.  He  got  iron,  chlorine,  mercury  *■*  " 
some  metals  in  combination  in  salt  water.  Ha 
no  doubt  that  some  such  effect  as  he 
would  be  produced,  simply  because  that  was 
what  they  did,  in  a  rough  way,  in  the  W 
process.  They  put  in  sulphate  of  copper  and  *^ 
the  sulphuric  acid  left  the  copper,  combined  «• 
the  salt,  to  form  hydrochloric  acid ;  they  had  iron  pw^r 
so  that  they  were  m  fact  fulfilling  the  conditions  xamT 
which  per-chloride  of  mercury  could  be  made,  althiwll 


nobody  out  there  had  any  idea  that  that  was  the ; 
in  which  it  was  done.    They  all  said  it  was  somefliiii?j 
to  do  with  the  nascent  copper,  or  some  other  wonden  j 
arrangement,  and  they  never  sought  for  the  ch]orinstffl> 
of  this  process,  considered  why  it  was  importaoi^  m 
examined  how  far  the  chlorination  was  earned,  beoiiM 
both  gold  and  silver  could  be  carried  away  in  ayeiMIi 
clear  fluid,  and  the  very  water  thrown  away  mighty  unte 
such  conditions,  contain  as  much  silver  and  gold  tMyim 
were  crediting  the  takings  with.  When  his  brothtt  wm 
head  of  the  Geological  Survey  in  Australia,  he  tdd  Um 
that  in  mercury  troughs  at  the  bottom  of  blanketa  Balod 
often  found  crystals  of  gold  much  larger  than  oould  hnt 
passed  through  the  gratings,  showing  that  there  wai  a 
formation  there,  owing  to  some  galvaoio  aoticm,  whkli 
deposited  Uie  gold  in  crystals.     If  that  woro  thA 
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emtalj  see  how  b  gooA  deal  of  goid  uid  ailTcr 
lont  irithaut  its  beiug-  Biupeot«d.  If  this 
must  had  faimd  out  tbe  wn;  to  get  at  the 
■ilrer  without  rourting  firat,  it  would  save  a 
of  expenditure,  nnd  in  such  a  way  as  1 
trae  cliGmical  reactions  wliith  took  yliti 
e  done  an  immense  deal  more  formiuora  thiui 
one  in  hia  reooUecCian  by  ooyoDe  el«e, 
■tftTy  said  it  would  be  interestiiig  if  Ur.  Lock 
more  informntioii  about  the  aodjum  smolgs- 
oeaa,  which  he  had  alluded  to,  and  which  he 
■•  discOTered  by  Mr.  Crookes.  The  tone  of  the 
■ed  to  be  in  favour  of  mochanicfil  rather 
ie*l  method;! ;  but  it  wonld  be  inlcrenting  to 
I  h»A  any  knowledice  of  this  process  au  a  large 
wliHt  wiu  his  opioion  of  it. 
SelwjD  said  the  process  raferrod  to  had  been 
led  in  C^ilifumia,  and  waa  now  rather  dia- 

catA'  7  said  one  of  the  objections  mentioned 
Kik  was  the  fact  of  tbis  pruceitii  taking;  up 
do.  That  ooold  be  readily  underatood,  fur 
mulgamation  would  coat  many  mctala ;  it 
n  gire  a  ojoe  elcan  coat  to  quite  dirty  iron. 
<A  sure  whether  experiments  in  this  directiDD 
,  mada  by  Hr.  Crookea,  hut  ho  kuew  they 
by  Ur.  Bolss.  It  had  been  sug-gcated  that 
«■  might  be  very  useful  for  the  amiUgama- 
he  lino  plates  in  ordinary  electric  biitti-ries, 
d  not  knoo'  if  anything  had  been  doac  iu  that 
Jiother  punt  to  which  he  might  refer,  as  hkely 
*  the  members,  waa  the  reference  to  Plattuer's 
toi  prooeos,  which  lecuUed  tu  bis  mind  a 
in  tbe  last  volume  of  Dr.  Percy's  greiit  work, 
h  be  lelerrod  to  the  very  beautiful  proi^sa  known 
*/t  process  for  tbe  puriGciitJon  of  brittle  ^Id 
tenatilB.  This,  as  Dr.  Percy  mentioned,  was 
tWonthat  Society  as  long  agoai  1840,  by  Ur. 
in,  ID  eonJDnotion  with  the  tbeu  Secretary,  Hr. 
'wn.  He  produced  practically  jiure  gohl  from 
Iv  of  gold,  silver,  copper,  and  other  metals,  by 
[[Mnig  ■  Btream  of  chlorine  gas  over  tbe  raetals 
■  •Kite  of  fusion.  This  process  was  now  used 
'^jbtj  lILnt  fur  the  purification  of  gold  ;  and  if 
■nj  »ithin  the  scope  of  the  paper,  was  interest- 
'  w»ing  what  had  been  done  by  tbe  Society  in 


t.  bang  called  ii; 


o 1  upon, 

r'fK  hut  be  should  be  glad  to  show  bi°  -•=  ■• 
^aKbine,  which  he  hopi^  would  be  finished  in 
■tvo,  to  auj  one  interested  in  the  matter. 
Wlilwyn  remarked  that  Plattaer'sprocess  waa 
Mtau  in  use  at  La  Doura,  in  Mexieo,  but  the 
^Mlm  to  it  was  that  it  took  twelve  hours  for  a 

ttd  nm  ooold  not  conduct  mining  processes  in 
f-  It  was  a  beautifa]  ohomical  prooesa,  but  did 
n  pntctieally  on  a  large  scale. 
ta  sud  ha  had  been  engaged  for  several  years 
lining  in  Anatralia,  and  whihit  there  paid  great 
itonrfeetang  the  operation  by  means  uf  stamps, 
rallhehailseen,  bethought  there  was  nothing 
it,  either  tor  speed  or  the  fine  pulverisation  of 

jUmiral  Selwyn  void  he  thought  it  good  work 
«  and  s-haU  tons  per  stamp-bead  per  day; 
it  it  withont  a  Blake  or  any  other  crusher,  and 
BM  out  throDgh  a  grating  of  between  liOO  and 

Id  the  niuareinch.  The  stomp -hcuda  weighed 
■d  Om  alone  was  put  in  as  large  as  it  would  go 
Rlf|wr-aa  large  as  one's  bead.  At  first  they 
btmmUed  to  keep  down  the  splash,  but  at  last 
M  ti  fUn  at  i"«.ViTig  the  water  keep  its  own 
tn,  and  bj  th>t  meuu  they  worked  the  stamps 
d^.  H*  did  not  agree  with  Mr.  Lock  that 
I  gullill*  JliMiId  hii  haok  and  front;  it  was 
^,  ■•  xLt  miaa  «Seot  oonld  be  jirodooed  by 


usioy  a  little  more  water.  If  the  outlet  in  front  were 
12  incbos  by  the  width  of  the  stamping-box,  you  would 
j  get  it  oil  out.  The  foundations  could  not  be  too  solid ; 
I  and  curiously  enou^'h,  lie  had  found  that  where  water 
I  would  not  go,  gold  would,  fur  in  takinET  ^P  old  stamp 
bottoms,  he  hod  found  j-uld  where  it  wna  perfectly  dry. 
Fur  amalmag.ition  they  used  u  cnidle  with  a  circular 
hack,  iu  which  they  put  the  qoickailvcr,  with  a  small 
one  in  front,  and  the  speed  waa  icgulated  su  as  just  to 
keep  the  stuff  lively.  The  action  of  aond  upon  eroded 
quiuliz,  with  the  quicksilver  in  water  was  to  give  a 
roughnoBs  to  the  {{old,  ao  that  the  quii^silver 
could  lay  hold  of  it,  which  it  would  nut  do  un- 
der other  circumatnnoes.  In  pnutice  they  never, 
except  from  some  careless  starting  of  tbe  stamps 
too  quickly,  found  any  quicksilver  io  the  front  part  of 
tbe  cradle.  Some  years  ago  he  nas  engaged  oa  a  gold, 
cupper,  silver,  and  lead  mine  in  North  Wales,  aud  pub 
machinery  there,  o[  a  very  subatitntinl  charac- 
I  would  show  a  sample  of  the  lead,  and  he  had 
low  which  cootained  visible  gold,  copper,  and 
lead,  and  several  other  metals.  Of  course  sulphur  waa* 
present,  and  arsenic  too.  The  mechanical  mercury  pro- 
cess there  was  greatly  interfered  witb,  by  the  grea£ 
number  uf  motiUB,  which  made  it  difficult  to  keep  Ihoi 
cradlea  sufBciently  lively  ;  load  was  very  heavy,  and  it 
IS  necessary  to  adopt  an  eitra  mechanical  procoes  to 
ep  it  from  stagnating.  For  several  months  bo  was  at 
)rk  on  this  mine,  and  the  quicksilver  ho  lost  was  only 
very  few  ounces  out  of  the  350  lbs.  in  use,  which 
ks  practically  equivalent  to  no  loss  at  nil,  when 
you  remembered  that  you  could  not  pour  meronry 
from  one  vessel  to  another  without  losing  some.  The 
lead  oontained  a  considerable  quantity  of  silver,  but  the 
company  'U'os  anxious  to  make  it  a  gold  mine,  and 
notlung  else,  whieh  he  thought  was  a  mistake.  The 
other  day  ho  had  a  new  crusher  brought  to  his  notice, 
whieh  seemed  very  good.  The  objeetiou  to  Sloke'a 
cmsher  was  that  the  moving'  part  was  worked  by  an 
cxcentric;  in  the  new  machine  this  was  replaced  by  a 
cmnk  and  lever,  the  friction  being  reduced  one-half. 
If  such  a  machine  were  used,  or  stamps  such  as  hs' 
should  suggest,  weighing  about  700  lbs.,  at  least  four 
or  four  and  a -half  tons  would  be  crashed  per 
stamp  bead  per  twenty-four  hours.  Tou  could  not 
have  the  stuff  put  into  the  stamps  too  fine, 
because  you  got  a  greater  effect.  If  you  put  u 
4-inGh  stone  under  a  stamp  which  lifted  11  inches, 
you  only  got  a  7-inch  fall,  whereas  if  the  stuff 
was  nut  larger  than  an  inch,  you  got  a  lO-inch 
fall,  and,  of  course,  ttio  further  the  fall,  the  greater  the 
effect.  It  was  very  important  that  the  best  mochineiy 
should  always  be  pnt  up.  He  quite  sympathised  with 
Mr.  Smedley'a  idea  about  working  on  tribute,  but^ 
prajitically  in  many  coses  it  was  impossible.  There- 
were  shafts  Ui  he  sunk,  adtts  to  be  driven,  Bud  so  on, 
which  men  would  not  work  at  on  tribute.  If  yuu  got- 
a  payable  ore,  very  likely  men  would  take  it  ou  tribute, 
but  not  otherwise.  Uo  hod  known  many  m?n  who 
would  work  for  a  time  on  a  mine,  then  go  to  work  for 
themselves,  and  when  they  had  emptied  their  pockets, 
they  would  go  back  and'  work  at  the  mine.  If  you 
could  get  first-rate  ixiachinery,  and  pay  men  to  -work 
it,  they  would  be  quite  sufficient  induoement  without 
any  tribute. 

Hr.  Shell  said  that  Ur.  Lock  had  so  thoroughly  ex- 
hausted tho  subject  of  modern  gold  mining  in  hia  able 
paper,  that  there  was  little  left  tu  be  said,  hut  he  should 
like  to  make  a  few  remarks  on  the  important  question 
of  stamping  the  minerals.  He  was  of  opinion  that  tho 
correct  priuciplc  of  disiutegrating  any  miucrals  con- 
taining particles  of  varying  densities,  was  by  imparting' 
rapid  and  elastic  blows,  and  by  using  a  sufficient 
amount  of  water  to  get  rid  of  tbe  stomped  stuff,  the  in- 
stant it  was  ready  to  pass  the  screens.  The  diagram  of 
hia  stamping-machine  on  tho  wall  showed  it  to  lie  » 
modified  steam-hammer.    If,  lwKC\or,  \t  wciia  a  rteua- 
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hwniner,  it  would  be  the  Terr  worst  possible  nuoh 
for  stainpiiig  oros  that  ooula  be  n«ed,  inumuoh  ai 


dead  Uow  would  snuuh  the  minerol  (pjiitea)  and  gold 
in  a  mumer  that  would  be  quite  fatttl  to  the  latter. 
Ibe  modifioation  oonsists  in  the  roaetioa  of  oompreMed 
■ix  in  ohamben  abore  and  below  the  piston  taken  in, 


matariala  of  varying  dcnBitieB,  as  a 
mineral  (including  emery  stone),  mu<i  Bucoumo, 
although  still  retaining  the  elastic.blow  in  its  perfection, 
as  the  harder  the  blow,  the  more  perfect  the  cushion. 
The  volume  of  water  required  per  head  for  ordinaiy 
Ameiioan  quartz  is  about  100  gallons  per  hour  for  each 
pneumatic  head.  The  guaranteed  capacity  of  these 
stankps  is  about  10  tonsof  hard  gold  qu^tz  per  21  hours 
throogh  screens  400  holes  to  the  inch,  and  with  two 
Iieads  in  one  coffer  about  16  tons.  Objections  have 
been  raised  to  the  supposed  heating  of  the  air  by  com- 
pression and  consequent  loss,  but  the  fact  is,  that  the  air 
IS  not  heated  at  all,  because  the  outside  of  the  pnenmatio 
tnpp  is  oonatantly  under  the  influence  of  cold  running 
water,  which  ultdmately  mna  into  the  coffer. 

Xr.  Hautj  said  Mr.  Lock,  the  other  evening,  ex- 

tlained  the  ^emical  combination  of  gold  in  iron  pyrites, 
ntit  was  always  considered  to  be  a  mechanical  mixture, 
not  a  chemioal  combination.  It  was  also  thought  that 
there  were  no  orea  of  gold.  He  hod  j  ust  come  from 
Anerioa,  and  had  a  specimen  of  telluride  of  gold  from 
Sodlder  County.  He  did  not  wish  to  say  anything 
Is  favour  of  American  mining,  except  that  it  was  a 
lo^e  field,  and  that  there  were  a  great  number 
<d  Cornish  miners  in  America.  He  was  glad 
to  hear  of  the  Indian  gold  fields,  and  hoped  uiey 
would  torn  ont  succeMsful.  TTiey  would  probably  be 
worked  under  rery  difieient  circumstanoes  from  those 
whioh  formerly  existed,  when  tho  mines  were  origi- 
nally discovered.  Thera  was  now  a  great  deal  of 
.scientifio  knowledge  brought  to  bear  on  tho  matter, 
which  would  facilitate  the  proper  working  of  the  ores 
And  the  extraction  of  the  metal  when  found  in  con- 
neotiou  with  iron  and  arsenical  pyrites.  Allusion  had 
been  made  to  low  grade  minerals,  and  he  quite  agreed 
that  many  mines  had  become  very  profitable,  when ' 
tbejr  were  not  sucoesaful  at  first,  simply  by  putting 
up  machinery,  which  enabled  them  to  cciicentrate  and  j 
«xttaot  the  gold  from  ore  which  otherwise  was  not  fit 
for  the  market.  A  mine  was  generally  in  an  out- 
of-the-way  place,  fai  from  the  facilities  one  could 
desire.  The  first  requisite  to  success  was  to  have  a 
msjiager  really  oompetent  in  every  respect ;  and  a 
man  educated  to  his  profesidoD,  who  could  combine 
theory  and  practice,  was  the  beet  man.  One  of 
the  firnt  considerations  in  machinery  was  portability.  | 
Just  now  it  was  a  question  between  stamps  of  i 
various  kinds ;  but  it  must  be  admitted  that, 
wherever  stamps  were  employed,  Ibey  were  more 
«fioient  if  a  crusher  were  used  in  connection  with 
them.  Most  mines  under  companies  were  worked 
under  coDtntct  work,  but  those  owned  by  private 
individuals  were  generally  worked  under  a  lease, 
which  was  nmilai  to  the  tribute  system.  He  had 
known  miners  start  when  they  first  came  out,  and 
work  for  a  company,  and  when  they  hod  made  a  little 
money  their  great  desire  was  to  find  a  place  where  the 
lock  showed  traces  of  mineral,  and  try  to  make 
money  on  a  lease.  But,  where  a  company  owned  a 
mine,  until  they  had  proved  the  vuue  of  it,  it 
was  not  practicable  in  the  first  place,  and  in  the  second 
place  it  would  not  be  j  ustified  in  putting  men  to  work 
on  leaoe  in  a  mine,  near  to  other  mines  worked  under 
oonlraot.  They  might  be  honest  men,  but  it  was  not 
right  to  put  temptation  in  the  way  even  of  honest  men. 
l^era  were  large  quantities  of  rich  ore  lying  about,  as 
a  big  blast  would  bnu^  down  two  ox  three  tons  at  a 
taae.     FlMea  oi  ore  might  easOj  fall  ont  of  the  bucket 


or  skip,  and  there  was  a  tenptatioii  to  the  mc 
them  in  their  pockets.     The  mtnar^  waa  so 

throushout  the  district,  that  it  wonld  be  imw 
say  w^t  mine  the  stolen  piece  oame  from.  Tl 
men  he  produced  was  verv  rich,  oomtaining  f» 
100  ounces  of  gold  to  the  ton,  and  a  oonii 
quantity  of  silver.  A  piece  broken  off  the  em 
stone  he  had  put  into  a  muffie,  heated  it  to 
the  telluride,  and  it  left  the  gold  thickly  cove 

St.  Carter  Blake  said  he  was  at  the  gtU  i 

Central  America  for  some  time,  13  or  H  « 
The  Chairman  must  remember  the  fact  thatth 
in  Central  Ajnerica  a  set  of  savages  who  em]^ 
the  extraction  of  gold  a  much  more  simple  mrit 
these  which  had  been  described ;  who  emplo 
aroJlra  method,  which  was  simply  the  rotatun 
large  stones  of  coarse  sandstone,  a  system 
most  Iffljtjarous,  imperfect,  and  irregular  cl 
But  what  did  that  system  do  F  It  produced 
per-centage  of  gold  liun  some  of  the  most  ii 
and  exact  prooesses  which  had  Iieen  since 
These  mines  had  been  worked  by  the  Spanis 
by  these  wretched  Indians,  to  a  productive  ti 
on  extremely  small  expense  for  labour.  Son 
say  that  the  saving  produced  vras  simply  a  qu 
labour ;  othars  might  say  that  the  expense  of 
and  of  European  mills  and  maoliinery  was  e: 
heavy,  and  that  was  why  they  had  not  pa 
some  experience  in  Central  America  led  him 
of  the  stoty  in  Walton's  "Ajkgler,"  where  t 
ragged  boy,  with  a  crooked  pin  at  the  end  of  i 
landed  a  bigger  fish  than  the  elaboiste  angler  ( 
the  most  expensive  fishing-rod  and  appaiatul. 
was  one  question  he  should  like  to  e^  practic 
being  entirely  ignorant  on  the  subject  hinue 
where  the  miners  in  Central  America  got  the  : 
for  amalgamation  before  the  Spanish  ooloi 
There  was  evidence  that  these  gold  minee  were 
but  there  was  no  evidenoe  whatever  that  the  km 
of  mercury  existed  amongst  these  Indians. 

Xr.  Smedlsy  asked  leave  to  explain,  with  n 
his  suggestion  for  introducing  the  tribute  sjnti 
he  did  not  mean  it  to  apply  to  dead  work, 
sinldng  shafts,  running  tunnels,  or  driving  ai 
to  the  delicate  manipulation  of  the  quarts  af 
mined,  that  is,  to  the  crushing,  amidgamatii 
reduction  of  the  ore  into  bar  gold,  and  to  the  sot 
classifying  and  concentration  of  the  tailings. 

The  Chairman  thought  there  had  been  a  UtI 
culty  in  the  descriptioii  aiisiug  from  the  titli 
paper,  which  was  in  reality  a  papra  of  i 
practical  character,  dealing  mainly  with  me 
processes.  He  had  not,  at  the  present  momi 
advantage  possessed  by  Admiral  Selwyn  and 
other  gentlemen,  of  being  practically  conned 
these  mattcre,  but  he  mipht  nevertheless  be 
use,  as  he  had  had  that  intervention  in  formt 
and  it  was  sometimes  useful  to  bring  to  bear 
questions  the  evidenoe  of  one  who  nu^t,  ; 
call   himself    an   interested    bystander.      " 


aU    apt, 


looking 


showed,  aa  Mr.  Trueman  Wood  had  point 
that  it  was  but  the  development  of  an  id^  wl 
been  worked  at  yeore  before.  Beyond  his  own 
experience,  which  was  not  very  small,  he  h 
acquaintance  with  the  history  of  the  subject, 
knew  that,  whether  with  r^aid  to  the  mechi 
the  chemical  part,  it  hadinailtlmeaoooti^edti 
don  of  men  of  very  great  knowledge  and  abilil 
evidence  they  had  had  that  evenfng  trom  nan] 
men  as  to  the  way  in  whioh  thmr  had  applied  th 
to  the  subject,  was  only  a  imietUian  of  wkat  k 
plaoe  in  tmiea  long  past.    'Omn  mn,  Iwm* 
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nntpait  from  thoec  to  which  Mr.  Hentj  had 
It  vu  easy  in  the  laboratonr  to  deal  -with 
tioQ  of  ledactioii ;  but  the  real  fact  was,  that 
18  hardly  a  dUtrict  or  place  in  which  there  was 
le  Bpecud  characteristic  in  the   mineral,   and 
smi  greater  difficulties  in  reduction  works, 
wei?ed  the  ores  of  yarious  districts.     Mining 
HI  were  begun,  and  the  reduction  was  carried 
ebttt  possible  way,  and  it  was,  perhaps,  only 
the  end  of  the  time  that  the  httle  chemical 
3tTva8  discovered  which  enabled  that  descrip- 
«to  be  successfully  dealt  with.     With  regard 
^  for  instance,  in  some  cases,  the  very  ruast- 
»«  had  the  effect  of  impeding  the  abstraction 
■if  In  some  cases  you  exhausted  the  whole 
'  *w  before  you  found  out  what  ought  to  be 
ft  it  This  was  a  difficulty  for  which  managers 
I  were  by  no  means  to  be  blamed.     The  truth 
^^nmi  Selwyn  had  said,  that  mining  must  be 
fa  speculation.  They  must  not,  however,  sup- 
vhiJc  mining  was  a  speculation,  and  while  they 
Died  to  them  such  figures  as  those  mentioned 
•ck— which  he  knew  to  be  accurate— that  that 
representation  of  the  condition  of  mining. 
oet  impossible  to  get  at  the  true  facts,  con- 
their  economic  conditions.     They  saw,  for 
50,000  put  down  for  the  capital  of  a  mine ; 
me  to  an  end,  and  it  was  assumed  that,  as 
was  paid,  there  was  a  dead  loss  of  £50,000 ; 
omical  fact,  there  was,  perhaps,  no  £30,000 
iome  cases  half  of  that  had  been  put  down 
dderation  for  the  purchase  of  the  mine, 
le  in  other  ways  of  the  same  kind,   and 
no  efficient  disposal  of  capital.     Another 
h    happened   in   mining,    over    and  over 
his :  three  sets  of  companies,  or  individuals, 
ne,  each  sustained  a  loss,  each  turned  over 
ry  to  its  successor,  and  the  last  one  made  it 
le  ciise  of  the  Devon  Consuls,  which,  wit^  a 
1,000,  paid  a  £500  dividend   on  each   £1 
must  get  at  the  real  effectual  economical 
}  ascertain  the  real  facts.    Still,  mining  was 
1 ;  and  if  it  did  not  answer  the  purposes  of 
it  would  not   be   carried   on.      When  it 
i  mines  were   suspended  for   a  time,  and 
the  figures  became  fallacious.     It  was  true 
1  inducement  to  gambling,  and  the  miner 
mbler  in  mining,  and  sometimes,  as  in  South 
gambler  outside  the  mine,  instead  of  follow - 
oess  which  had  been  described  of  going  and 
wages,  and  then  having  a  turn  at  tribute, 
Dgbackto  wages  again,  it  too  often  happened 
ntries  that,  when  he  had  made  money  in 
too  often  lost  it  in  cock-fighting,  monte,  or 
form  of  g^ambling.    It  was  a  spirit  of  enter- 
.  induced  men  to  follow  up  mining,  but, 
could   maintain  themselves    by  it,   they 
only  not  pursue  it.     It  was  needless  to  say 
ose  on  the  question  of  tribute ;  Mr.  Smedlcy 
ed  what  he  meant  by  it,  and  it  was  a  system 
.  in  Cornwall,  and  all  over  the  world.     In 
was  no  part  of  mining  which  was  not  a 
fc  of  oentories  of  experience  ;  in  some  cases, 
from  the  times  of  the  Romans,  or  their  pre- 
Tliere  were  so  many  points  which  affected 
ion,  and  which  it  would  be  desirable,  if  they 
loUorw  out ;  but,  unfortunately,  they  had  not. 
rd   to   per-oentsge  of    ^Id,  that  was  no 
eriteriom.      It  might  give    a  greater  net 
(«t  oat  76  per  cent,  than  80,  for  instance. 
loweiner,  one  point  to  be  borne  in  mind  in  dis- 
■abjeoi,  aoa  that  was  the  great  distinction 
t gpentions  of  an  individuaiand a oompany^, 
had  told  them  how  an  individual  did  in 
md  in  tha  mamb  oiroomstanoes  the  same  was 
■wall,  md  oChor  oQfmitnes.^When  you  came 
7  it  VM  •  iotelly  diflerent  affair.    A  oom- 


pany  could  never  look  after  its  affairs  like  an  individual. 
It  must  have  checks  of  various  lands.  As  Admiral 
Selwyn  had  pointed  out,  you  must  have  an  assayer — 
^ou  must  go  on  feeling  your  way  by  his  help ;  but  an 
individual  who  had  a  small  working  did  not  burden 
himself  with  an  assayer ;  he  had  a  good  piece  of  ground, 
and  worked  it  out  in  the  best  way  he  could.    The 

Eosition  of  a  company  -was  totally  different.  It  must 
ave,  apart  from  the  dead  work  of  the  mine,  a  g^reat 
deal  of  dead  work  in  the  shape  of  administration.  The 
same  forms  must  be  carried  out  in  the  beginning  before 
it  was  ascertained  whether  the  company  would  pay  or  no. 
It  mattered  not  what  it  was,  in  any  mercantile  operation, 
wherever  there  was  a  number  of  partners,  a  totally 
different  system  of  checks  was  required  to  those  which 
would  do  in  individual  undertakings.  Those  things 
were  open  to  abuse,  and  the  only  remedy  could  be  what 
was  pointed  out  by  Mr.  Lock,  Admiral  Selwyn,  and 
others,  the  application  of  intelligenoe,  and  looking  to 
the  character  and  integrity  of  those  employed.  He 
thought  he  could  answer  the  question  put  by  Dr.  Carter 
Blake,  as  to  where  the  mercury  came  from  before  the 
Spaniards  went  to  Soutli  America;  the  only  answer 
being  that  no  mercury  was  employed  at  all,  and  that  con- 
stituted the  difference  between  the  old  system  of  g^ld 
working  and  that  inaugurated  by  the  Spaniards.  Under 
the  old  workings,  men  could  only  work  for  gold 
where  it  was  visible,  and  where  it  could  be  got 
at  mechanically ;  they  began  by  working  up  ingots, 
and  then  worked  up  any  rich  ores  of  which  there  was 
an  outcrop.  The  lesson  to  be  learnt  from  these  things 
was,  that  under  the  proper  application  of  refined  pro- 
cesses they  were  liable  to  get  a  much  larg^er  amount  of 
gold  in  the  gross  than  could  be  obtained  by  the  old  and 
ruder  methods.  It  was  almost  inconceivable  the  small 
amount  of  gold  per  ton  with  which  a  mine  could  be 
made  to  pay.  It  was  not  necessary  to  make  any 
defence  of  Mr.  Lock  in  treating  with  the  mechanical 
conditions,  because  they  must  necessarily  preoede  the 
chemical  or  metallurgioal  treatment.  You  must  first 
get  out  your  ore,  and  put  it  in  the  state  for  chemical 
treatment.  In  conclusion,  ho  proposed  a  cordial  vote 
of  thanks  to  Mr.  Lock  for  the  very  valuable  paper  he 
had  brought  forward. 
The  vote  of  thanks  having  been  carried  unanimously, 

Mr.  Look  replied  on  the  whole  discussion.  He  ssiid 
that  at  the  laist  meeting  a  gentleman  asked  him  a 
question  about  gold  mining  in  Transylvania,  and  if  ho 
could  explain  why  it  was  not  profitable  to  the  Govern- 
ment. He  could  not  answer  that  very  fully,  because 
the  Government  only  worked  one  mine  tnere.^  Of 
Hung^arian  gold  mines  generally,  and  Transylvanian  in 
particular,  ne  had  a  very  high  opinion.  There  was 
no  fault  with  the  mines,  the  faults  lay  in  the  de- 
ficiency of  capital  to  work  them,  and  in  the  treatment  of 
the  mineral  for  the  extraction  of  the  gold.  But  many  of 
the  private  mines  did  pay,  and  the  Government  mine 
also  paid  a  considerable  amount.  There  was  no  doubt 
they  could  all  be  made  to  pay  much  more  if  properly 
worked  with  sufficient  capital.  He  agreed  with  Mr. 
Smedlev,  that  they  wanted  a  better  system  of  managing 
most  of  the  gold  mines  in  which  English  capital  is  in- 
vested. He  was  disappointed  that  Mr.  Fisher  had 
not  ssiid  more  about  his  stamping  mill,  because  it 
was  a  new  idea,  only  brought  under  his  notice 
within  the  last  few  days,  and  there  were  certain 
parts  of  it  he  liked  very  much,  though  there  were 
others  he  did  not  like  at  all.  It  seemed  to  him 
that  the  speed  being  500  or  600  blows  a  minuto 
was  a  step  in  the  right  direction,  but  its  having 
no  cushion,  and  having  a  dead  blow,  seemed  to  him  at 
present  a  fatal  objection.  Again  there  seemed  no 
means  provided  in  it  of  letting  the  free«^ld,  after  it 
was  once  crushed  out  of  the  ore,  get  into  some  place 
where  it  would  not  be  smashed.  He  was  in  hopes  they 
would  have  had  many  perBons  there  who  would  ba.^?^ 
gone  into  the  questioa  ol  fine  sUmprng  ^^racvoA  xoai^- 
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inff ,  beoause  there  was  a  g^reat  deal  to  be  learnt  on  the 
subject,  and  the  sooner  they  knocked  their'  heads 
together  and  got  some  information  out  of  them,  the 
better.  He  thought  that  Mr.  Fisher*  s  machine  was  more 
fit  for  dry  crushing,  which  was  another  point  not 
touched  upon,  how  far  dry  crushing  was  superior  to 
wet  crushing.  He  exhibited  a  tracing  of  Walworth*  s 
aspirator,  which  was  being  adapted  to  extract  the 
material  out  of  the  coffer  as  fast  as  it  was  stamped, 
separating  it  by  gravitation  in  air  instead  of  in  water. 
Au  these  points  had  to  be  considered  and  discussed. 
He  had  with  him  three  samples  of  crushed  ore,  one 
of  which  had  passed  through  a  grating  of  900  holes 
to  the  inch,  another  through  a  grating  of  2,916  holes 
to  the  inch,  and  the  third  through  a  gating  of  4, 624  holes 
to  the  inch.  He  should  like  some  of  uie  gentlemen  present 
to  take  some  of  the  latter  powders  and  rub  them  in  the 
palms  of  their  hands,  when  it  would  feel  just  like  fine 
flour.  He  must  thaxik  Admiral  Selwyn  for  the  admir- 
able manner  in  which  he  had  treated  the  subject,  and 
was  sure  he  would  not  object  to  his  differing  from  him 
in  several  important  points.  The  Admiral  told  them  a 
great  deal  about  America  and  American  systems.  He 
(Mr.  Look)  cared  only  about  the  process  of  treating  ores, 
whether  it  came  from  America,  Australia,  or  anywhere 
else;  he  simply  looked  at  the  system  with  practical 
common  sense,  to  see  whether  there  was  anything  in  it  or 
not.  Of  course,  he  was  liable  to  error,  but  he  endeavoured 
to  exercise  his  common  sense,  and  he  must  say  it 
did  not  seem  to  him  common  sense  to  crush  gold  and 
all  the  material  as  fine  as  flour,  and  then  be  at  all 
surprised  that  the  gold  went  away  in  the  water. 
With  res'ard  to  the  different  processes  which  Admiral 
Selwyn  had  touched  upon,  they  were  used  for  the 
treatment  of  ores  containing  copper,  silver,  lead,  and  a 
variety  of  other  things,  whi^t  his  paper  dealt  only  with 
^^d.  He  did  not  touch  on  the  Washoe  process,  because 
it  was  essentially  a  silver  process. 

Admiral  Selwyn  said  it  was  available  for  gold. 

Xr.  Look  said  it  was  available  only  for  a  silver  ore 
containing  gold,  in  his  opinion.  Admiral  Selwyn  had 
said  that  the  Plattner  process  had  been  abandoned  in 
America.  The  same  thing  had  occurred  also  in 
Australia,  because  it  did  not  answer.  It  answered 
adinirably  in  Garmany,  but  there  was  a  peculiar  combi- 
nation of  circumstances  which  made  it  answer  there. 
That  was  a  difficulty  with  which  one  had  to  deal  — 
the  varying  conditions  in  different  countries.  What 
he  had  striven  to  do  was  to  point  out  a  simple  method, 
which  was  being  proved  by  practice  to  be  successful. 
This  was  shown  by  assaying  the  tailings  every  hour  or 
two  hours  to  see  how  much  was  going  away.  That  was 
the  only  test,  but  the  extraordinary  thing  was  he  could 
not  get  anybody  in  America  to  give  him  an  assay  of  the 
tailings.  It  did  not  seem  to  him  there  were  any  assays 
made. 

Admiral  Selwyn  said  he  had  been  superintendent  of 
mines  out  there,  where  it  was  done  constantly  every 
two  hours ;  and  he  did  not  know  a  single  decent  mill  in 
Western  America  where  it  was  not  done. 

Mr.  Look  said  he  could  never  get  them.  Many  gentle- 
men gave  him  their  processes ;  but  when  he  asked  where 
they  had  been  tried,  and  the  result,  and  what  where  the 
assays  of  the  tailings,  he  never  could  get  such  assays. 
It  was  not  much  advantage  assaying  the  ore  before 
treatment,  because  the  amount  consistod  of  that  which 
you  grot  out,  and  that  which  went  away ;  all  you  wanted 
to  know  was  what  went  away ;  and  if  over  five  or  six 
per  cent,  went  away,  there  was  something  radically 
wrong.  Admiral  Selwyn  told  him  tiiat  there  they 
only  got  out  70  or  80  per  cent.,  and  that  exactly  bore 
out  what  Skidmore,  Hague,  Baymond,  and  everybody 
else  in  America  had  said,  they  did  not  get  the  gold  out 
within  about  26  to  30  per  cent.  Now,  in  Australia,  by 
the  method  which  he  nad  attempted  to  describe,  only 


five  to  seven  per  cent,  was  left  in  the  tailings, 
reg^ard  to  this  chloridising  process,  it  could  not: 
in  every  country,  because  the  materials  n^ 
exist ;  uiere  might  be  a  want  of  fuel  and  of  t 
Australia  it  was  found  that  using  salt  was  ^^r 
for  auriferous  copper  ores.  Admiral  Selwyn  ^^ 
about  a  wonderful  process  for  getting  gold, 
material  which  did  not  show  gold  by  naasL^y 
he  happened  to  be  talking  the  other  day  to  ox 
most  eminent  practical  metallurgists  who  Ixasi* 
thousands  of  tons  of  similar  ore,  and  in  8pea.]c£ 
different  patents  and  new  ideas,  allusion  was 
one  of  a  similar  character,  of  which  his  friend  r^ 
**  Ah,  yes,  that  is  a  wonderful  process,  they  ge^ 
a-half  ounces  of  gold  out  of  a  ton  of  stuff,  i^ 
by  assaving,  no  gold  could  be  found."  ^ 
"How  m  the  world  did  they  do  that;  surely 
be  a  swindle.*'  **No,*'  said  his  friend,  *  ^ 
not;  it  was  done  honestly  enough.  They 
it  over  amalgamated  copper  plates,  and  thea^ 
had  been  used  not  long  before  for  some  nf-i 
material ;  some  of  the  gold  from  the  rich  maXeC 
stuck  on  the  plates,  and  then,  when  they  came  t/ 
the  plates  off,  they  found  the  gold ;  and,  of  OO' 
very  small  quantity  in  an  experiment,  makes  t 
large  quantity  per  ton,  and  thus  they  man&( 
g^tone  and  a -half  ounces  of  gold  out  of  ore 
contained  not  one  g^aiu.  *  *  He  merely  mentioned ' 
show  that  you  must  not  always  believe  a  thing 
wonderful  success  because  an  experiment  or  tir 
made  with  it,  and  ihe  assay  turned  out  well,  i 
only  by  treating  many  hundreds  or  thousands  of  ta 
any  process  could  be  thoroughly  tested.  The  pr« 
had  attempted  to  explain  had  been  used  for  nullii 
tons,  and  had  provea  suooessf ul.  That  was  the  qi 
with  any  process,  would  it  {>tand  the  test — w«l 
simplest  and  the  best  ?  With  regard  to  Mr.  I 
suggestion,  that  only  one  screen  was  neoeMV 
thought  that  point  had  been  already  met,  snd  I 
require  further  notice.  Sodium  amalgam  had 
tried  in  Australia,  and  had  not  been  found  soooi 
There  was  a  great  deal  in  it  no  doubt,  but  it  waai 
a  ticklish  thing  to  play  with,  and  unless  you  had' 
educated  men  than  at  present,  it  would  not 
much  into  use,  though  in  course  of  time  more  w^ 
done  with  it.  The  result  which  he  drew  from  tha* 
discussion  was  that  the  subject  was  not  half  exhM 
What  they  wanted  in  this  country  was  a  Gold  laal 
similar  to  the  Iron  and  Steel  Institute ;  a  place  atj 
papers  could  be  read  and  discussions  take  x>lao8|^ 
which  every  man  who  had  an  idea  on  the  subjeok 
g^t  it  discussed,  and  thus  very  soon  find  out  il 
he  was  correct  or  not.  He  believed  that  such  aa 
tuto  would  have  that  effect,  and  g^ld  mining  wod 
an  absolutely  fresh  start,  and  you  would  g«k 
capital  invested,  because  it  would  be  better  1 
stood.  As  far  as  he  was  cono&med,  he  was 
ready  to  hand  over  to  such  a  society  all  his 
and  papers,  and  he  thought  he  could  say  h 
many  books  which  were  not  obtainable  in  £n| 
if  others  would  come  forward  and  do  the  aami 
might  g^t  up  something  really  practically  i 
With  regard  to  the  improved  stamps,  Mr.  Mo 
not  seem  to  approve  much  of  them,  but  fli 
differed  from  him.  He  did  not  say  they  weio 
gold  mining  at  the  present  moment,  but  w^ 
alterations,  they  certainly  were  a  step  in  ta 
direction.  He  happened  to  have  some  gd 
coming  Over  from  AaA  Minor,  and  if  Mr.  Funi 
ShoU,  or  any  other  gentleman  liked  to  have  U  tl 
in  their  machines,  and  let  people  oome  to  seal 
work  so  as  to  test  their  capabilitiefl,  ha  shoi 
very  happy  to  let  them  have  it.  In  ocmoliiii 
thanked  tne  meeting  for  the  attention  they  had  | 
the  subject. 

The  Chairmtn  said  in  the  usual  oonzas  of  tU 
duty  would  have  been  flnishadj  but  Mr.  L» 
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rat  t  proposition  which  he  was  sure  his  former 
»  on  die  Council  would  be  willing'  to 
.  He  bid  often  urged  on  his  old  friends  in  the 
nde  to  found  a  Copper  Institute,  and  vrith  regard 
Id  and  Silver  Institute  there  could  be  no  question 
rould  be  very  valuable.  They  could  not  expect 
mibere  at  first,  and  there  would  be  difficulties 
t,  bot  if  Mr.  Lock  would  address  a  letter  to  the 
,  be  vig  sure  they  would  lend  him  assistance, 
a  the  esriy  stages  would  be  of  service.  They 
(W  bim  the  use  of  rooms,  and  save  preliminary 

•  ■various  directions.     In  that  way,  as  Mr. 

•  Vood  had  jogged  his  memory,  many  valu- 
lAiiions  during  the  last  100  years  had  been 
[•kr  the  fostering  care  of  the  Society  of  Arts, 

^h  were  still  at  work,  doing  a  g^at  deal  of 
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ay,    January    26th,     1881  ;     Robert 
r,  C.B.,  Vice-President  of  the  Society, 
• 

>win|^    candidates   were    proposed  for 
nembers  of  the  Society : — 

Clayton,  64,  Portland-place,  W. 

,  Barrow-in-Furness. 

je  L.  M.,  46,  Grosvenor-street,  W. 

?rt,  Tovil -house,  Maidstone. 

Q  Evelyn,  4,  Breakspears-road,  Brockley. 

'.  M.,  Q.C.,  1,  Plowden-buildings,  Temple, 

urge,  jun.,  Beaconsficld-house,  Godolphin- 

fames,  18,  Urswick-road,  Lower  Clapton, 

•hall.  Hackney. 

laxweU,    F.C.S.,    Cotford,    Oakhill-road, 

imuR,   Castle-house,   44,  Mildmay-grove, 

xirk,  N. 

,  Joseph,  Hartsholme-hall,  Lincoln,  and 

I  Works,  Lincoln. 

je  S.   v..  The  Westminster    College    of 

oe  McMnido,  F.R.G.S.,  Hesket-house,  64, 
street,  Russell  square,  W.C. 

iring  candidates  were  balloted  for,  and 
i  members  of  the  Society : — 

Dtonins,  87,  Seymour-street,  Hyde-pk.,  W. 

BaU,    F.R.G.S.,    Carisbrooke -lodge,    St. 

d  East,  Putney. 

Iward,  Streatham-hiU. 

*,  88,  Richmond-road,  Bayswater,  W. 

ichaid  William,  18,  Cookspur-street,  S;W. 

Peter,  M.D.,  Ellora-villa,  Silverhill,   St. 


iraclough.  Hie  Warren,  Torrington,  Devon. 

UT  TenDysoii,  Wigan. 

Tillijun   Kennedy,    8,    Gloucester-square, 

m  Bamwdl,  The  Grove,  Esher,  Surrey. 
Ksrtin,  117,  LeadenhaH-street,  E.C. 
h&  Louie,  Bnrton-in-Lonsdale,  Yorkshire. 
otat  ABejnd,  Sooili-lodge,  Cookermouth, 

inn  nOMpB,  Dnqpen'-haU,  Throgmorton- 


Smee,  Arthur  R.,  Penrhyn-lodge,  Woodberry-down,  N. 

Standfield,  John,  6,  Westminster-chambera,  S.W.,  and 
44,  Lillieshall-road,  Clapham,  S.W. 

Surtees,  Colonel  Charles  F.,  Chaloott-house,  Long 
Ditton,  Surrey. 

Tapson,  John,  M.D.,  12,  St.  German* s-place.  Black- 
heath. 

Theobald,  John  Peter,  The  Chestnut-grove,  Kingston- 
on-Thames. 

Thompson,  John,  Mayor  of  Peterborough. 

Timmis,  Ulius  Augpustus,  17,  Parliament-street,  S.W. 

Waterlow,  Herbert  Jameson,  1,  The  Avenue,  Brondes- 
bury,  N.W. 

Wiggins,  Rev.  William,  Spring-vale,  Tonge,  Middleton, 
Lancashire. 

Wilson,  Kev.  Charles  Thomas,  Chapmore-end,  Ware. 

Wood,  James,  26,  Cross-street,  Ryae,  Isle  of  Wight. 

Wright,  E.  G.,  330,  Commercial-road,  Landport. 

The  paper  read  was  on — 

SUGGESTIONS  FOR  PREVENTING  LONDON 
SMOKE,  AND  MAKING  IT  COMMERCIALLY 
AVAILABLE. 

By  W.  D.  Soott-Xonorieff,  O.K.,  P.B.S.S.A. 

It  is  sometimes  di£Bcalt  to  account  for  sudden 
movements  of  popular  opinion.  When  once 
they  begin,  an  element  of  momentum  seems 
to  take  the  place  of  the  previous  inertia,  and  the 
new  form  of  social  force  appears  frequently  to  be 
directly  proportionate  to  the  one  which  preceded 
it.  We  are  now  in  the  midst  of  one  of  these 
movements  of  opinion  that  is  not  difficult  to  ac- 
count for.  The  interest  which  at  present  attaches 
to  the  question  of  how  best  to  obtain  the  blessings 
of  an  uncontaminated  atmosphere,  has  arisen 
out  of  a  state  of  things  with  regard  to  smoke 
and  fog,  that  is  recognised  as  dangerous  to 
the  whole  community.  The  work  of  relating  the 
means  to  the  end  has  commenced  in  earnest,  and 
there  is  every  likelihood  that,  before  lon^,  the 
public  will  be  put  in  possession  of  information  as 
to  how  the  problem  is  most  likely  to  be  solved. 

Some  apology  is,  perhaps,  necessary  on  my  part 
to  those  who  are  at  present  exerting  themselves  as 
specialists  in  this  field  of  inquiry,  for  not  having 
laid  my  proposals  before  them  to  the  exclusion  of 
other  channels.  I  am  sure,  however,  that  if  any  of 
these  gentlemen  were  in  my  place,  they  would  have 
thought  twice  before  rejecting  so  favourable  an 
opportunity  as  the  one  which  has  been  presented 
to  me.  The  Society  of  Arts  has  already  identified 
itself  with  this  important  subject.  I  trust  that 
further  facts  and  information  may  be  brought  to 
light  by  this  additional  discussion,  and  that  they 
may  prove  useful  to  the  committees  whose  praise- 
worthy efforts  are,  at  present,  being  exerted  for  the 
public  good. 

The  present  position  of  the  question  renders 
it  far  from  easy  to  know  how  best  to  deal 
with  it  before  a  scientific  audience,  who  are  well 
informed.  Materials  which  were  important  con- 
tributions a  few  months  ago,  have  already  been 
assimilated,  and  no  longer  lend  themselves  to  the 
further  elucidation  of  l£e  subject,  I  trost,  there- 
fore, I  may  be  permitted  to  confine  myself  to  the 
special  scheme  which  I  propose,  and  I  need  not 
say  with  what  pleasure  it  is  that  I  do  so,  when  I 
toU  you  that,  although  it  has  occupied  my  thoughts 
for  years,  this  is  the  first  occasion  ui>on  which  I 
have  addressed  an  audience  on  the  subject. 
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I  wish,  first  of  all,  to  attempt  to  make  dear  to 
you  in  a  few  words  what  is  the  present  aspect  of 
the  question  as  regards  the  methods  and  apparatus 
employed. 

The  classification  of  the  methods  may  be  arranged 
as  follows : — 

1.  Burning  bituminous  coal  at  a  single  opera- 
tion, by  exposing  it  to  the  heat  of  the  fuel  pre- 
viously ignited.  It  is  unnecessary  to  say  that 
this  method  embraces  nearly  the  whole  of  the 
domestic  consumption  of  Qreat  Britain,  and  a 
great  part  of  the  commercial  consumption  as 
well. 

2.  Separating  the  gas  from  a  cheap  quality  of 
coal,  heating  it  in  an  apparatus  known  as  a  re- 
generator, and  using  it  without  the  solid  residue. 

3.  Separating  the  gas  from  the  coal  at  a  com- 
paratiyely  low  temperature,  adding  the  partly 
coked  residue  of  a  previous  charge  to  the  fuel  in 
the  furnace,  and  passing  the  gas  through  the  burn- 
ing mass. 

4.  Using  coke  as  a  basis,  and  passing  gas  through 
the  fuel  as  a  means  of  supportmg  its  combustion, 
both  coke  and  gas  having  been  obtained  from  a  gas 
company. 

5.  Using  fuel  from  which  a  certain  proportion  of 
gas  has  been  extracted,  which  is  the  special  subject 
of  the  present  paper. 

As  regards  the  apparatus,  it  naturally  follows 
the    classification   of  methods    or   systems,    and 
would  far  exceed  the  compass  of  this  paper  to 
describe  in  any  detail.    It  will  be  well,  however, 
for  me  to  say  something  of  the  more  familiar  ap- 
pliances which  are  in  every-day  use,  and  to  remind 
you  of  certain  fundamental   principles  that  are 
common  to    the    whole    of    them.    As   you  are 
aU  well  aware,  the  combustion  of  bituminous  coal 
depends  upon  the  combination  of  certain  gases, 
and  of  carbon  and  oxygen  at  a  high  temperature. 
It  is  also  familiar  to   you  all,  that  the  oxygen 
necessary  for  this  combustion  is  obtained  from  the 
atmosphere  we  live  in.    One  necessary  feature  of 
the  process  is  the  creation  of  a  draught,  which  is 
obtained,  as  you  aU  are  aware,  by  tiie  action  of  a 
heated  column  of  air  in  a  shaft  or  chimney.    But 
this  invariable  accompaniment  of  combustion  i<«,  in 
the  nature  of  things,  associated  with  a  movement, 
not  only  of  the  air,  but  of  the  gaseous  elements 
of  the  fuel,  and  it  is  almost  inconceivable  that  the 
necessary  quantities  of  oxyg^ioanbe  obtained  with- 
out this  element  of  rapid  movement.    The  ques- 
tion comes  to  be  then,  whether  or  not  the  mean 
velocity  of  the  air  and  eases  necessary  to  supply 
the  oxygen,  is  compatible  with  the  time  that  must 
elapse  in  order  to  obtain  the  necessary  chemical 
combinations  at  the  point  of  sufficient  temper- 
atures, which  is  in  the  body  of  the  ^re  itself. 

Now  in  the  case  of  freshly  added  bituminous 
fuel  placed  on  the  top  of  a  burning  mass,  it  is 
^uite  certain  that  the  conditions  of  a  draught  are 
inconsistent  with  complete  combustion ;  and  this 
brings  us  to  a  consideration  whether  or  not  it  is 
possible  to  consume  bituminous  coal  perfectly  at  a 
single  operation,  and  leads  to  douot  as  to  the 
possibility  of  using  the  first  method  successfully  in 
any  apparatus,  however  ingeniously  it  may  be 
devised  for  the  purpose.  Certain  proposed  pro- 
cesses are  sometimes  so  inconsistent  with  the 
operation  of  invariable  natural  laws,  that  a 
conclusion  on  the  subject  of  their  &ilure  has  the 


certainty  of  a  complete  induction.  If 
depended  upon  its  success  on  the 
water  to  run  up  hill,  as  in  the  case  o1 
London  house  drains,  we  should  be  8 
its  failure.  The  matter,  as  regards 
combustion  of  fuel  at  one  operation, 
in  this  elementary  category,  but,  tc 
is  very  near  to  being  so. 

I  am  sure  many  present  will  sympc 

in  the  great  difficulty  of  making  cl 

matters  that  do  not  contain  within 

the  elements  of  a   complete  inducti 

duction  may  be  so  tar  complete,  as  re 

that  the  mind  is  forced  to  a  dcfini 

but  the  discrepancies  may,  nevertl 

very  elements  which  go  to  form  a  po 

another  direction.      I  do  not  know 

way  of  illustrating  my  meaning  than 

to  several  well-known  fields  of  inv 

at  one  time,  seemed  to  be  altogctl 

which  have    become  gradually   clo 

advance  of  scientific  knowledge.     F( 

the  early  days  of  steam  locomotion,  tl 

been  many  persons  who  thought  i\ 

on  the  part  of  certain  engineers  to 

selves  to  the  principle  of  the  atmos^ 

It  must  have  appeared  to  then  that 

to  predict  the  failure  of  science  in 

whilst  anticipating  its  triumphs  in  { 

yet,  I  have  no  doubt,  that  men  did 

that  time  what  was  practically  a  com] 

in  their  own  minds,  however  difficult  it 

to  convey  their  arguments  conclusi\ 

Now,  I  do  not  know  of  any  problem 

which  gives  a  greater  promise  of  a  s 

than  the  burning  of  an  ordinary  piec 

coal.     The  elements  of  combustion 

available,  but,  up  to  a  certain  poin 

selves  readily  to  a  partial  solution  oi 

Nothing  is  more  easy  than  to  get  a 

an  ordinary  grate,  and  nothing  is 

than  to  get  it  to  bum  in  such  a  way 

shall  escape   up  the  chimney.      T 

failure  of  all  appliances  for  all  ti 

attain  this  object  is,  therefore,  on  th 

apparently  rash  anticipation,    and 

nothing  in  the  scientific  aspect  of  th 

suggests  any  other  conclusion  to  m; 

not  so  much  inclined  to  this  opini 

arguments  that  present  themselves 

result  of  experiments  on  a  small  s 

from    those   which  may  be    gathc 

experience  of  persons  engaged  in  th 

of  fuel  on  a  large  scale,  where  the 

for  carrying  out  complete  combust 

tionably  favourable. 

Taking  the  iron  trade  as  a  tjpu 
may  say  that  all  experience  in  tb 
cleanliness  and  economy  is  tending  r 
a  total  abandonment  of  the  att 
bituminous  coal  at  one  operation. 


which  perhaps  presents  the  greates 
this  rule  is  the  olast  furnace.  The  ' 
which  the  consumption  of  fuel  is  ca; 
apparatus,  would  of  itself  place  it  in 
position  as  affording  peculiar  faciUt 
ing  an  intense  and  constant  tempc 
here,  however,  the  operation  is  b 
great  extent,  divided,  and  the  uti 
waste  gases  for  heating  the  air  stov 
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lat.evtmwith  all  its  peculiar  advantages, 

blKt  is  unable  to  cany  out  complete  com- 

at  one  operation. 

is  an  iUustration  of  a  blast  furnace  of  a  not 
mprored  or  modem  type,  but  which  is 
nt  to  show  the  immense  advantage  the 
tos  hu  over  anything  that  one  can  conceive 
or  present  state  of  knowledge  in  respect  of 
■■^ic  appliance.  The  temperature  is  not  only 
•  «oiigh  to  melt  iron,  but  it  is  maintained 
y^^opth's  end  to  another  with  the  skill 
|f*^  of  trained  workmen.  The  air  is  not 
^^•^ced  in  immense  volumes  by  means  of 
^Mn wing-engines,  but  is  heated  to  a  high 
ljy»  before  it  reaches  the  fuel.  The  artist 
J^'^'ki  somewhat  exaggerated  the  volumes 
*** escaping  from  the  mouth  of  the  furnace, 
■l»»iice  at  least  shows  he  was  conscious  of 
**ce.  Now,  as  a  matter  of  economy,  these 
^Ww  are  utilised  in  the  modem  practice  of 
Mug,  but  if  they  exist  at  all  under  con- 
wfaFonrableto  complete  combustion,  what 
?  ssy  of  appliances  that  bum  a  few  pounds 
it  a  time  under  the  charge  of  an  ovor- 
iioasemaid  ?  I  am  not  speaking  now  of 
3mbustion,  but  only  of  that  fair  amount 
consistent  with  a  smokeless  chimney, 
iris  other  departments  of  the  iron  in- 
le  attempt  to  consume  bituminous  coal  at 
peration  is  being  altogether  abandoned. 
ITS  of  Dr.  Siemens,  as  embodied  in  his 
ive  furnace,  have  gone  far  to  bring  about 

in  the  direction  of  scientific  principles, 
'rice's  furnaces,  as  now  used  at  Woolwich 
ire  also  an  illustration  of  improvement 
aken  place  in  the  same  direction.  I  shall 
ion  to  speak  of  these  appliances  presently, 
lout  saying  that  arguments  drawn  from 
aels  are  altogether  conclusive,  I  must  say 
g  with  other  considerations,  they  go  far 
be  formation  of  an  opinion  that  in  cases 
i  scale  of  the  consumption  is  smaller, 
ill  be  still  more  impossible  of  attain- 

I  regards  the  scale  of  appliances  that 
ier  the  head  of  domestic  apparatus, 
hat  the  problem  of  consuming  ordinary 
B  coal  at  one  operation  will  ultimately 
oned  altogether,  but  it  is  beyond  all 
that  it  will  ever  be  satisfactorily  solved. 
ITS  ago,  this  opinion  would  have  been 
jn  as  unreasonable.    I  have  long  been 

that  it  is  a  sound  one,  and  this 
apported,  not  only  by  several  eminent 
I,  among  whom  I  may  number  Dr. 
mt  also  by  the  whole  tendency  of  the 
mprovements  which  have  been  carried 
great  national  industries.  I  believe  it 
of  a  theoretical  proof ;  but  even  if  this 
ing,  I  think  I  am  justified  in  pointing 
lent  condition  of  our  large  towns  as  a 
lion  of  the  failure  of  existmg  appliances. 
i  vast  amount  of  invention  which  has 
ided  npofn  the  problem  of  the  complete 

II  of  bitaminons  coal  -  at  one  operation 
ito  aooonnt,  and  when  it  is  considered 
me  applianoe  has  ever  been  altogether 

I  thuik  there  is  a  strong  prima  facie 

'  oat  againvt  the  mctioabiiity  of  the 

II I BM^  be  ftflowea  to  put  the  argument 

poMibleiiithefonnof  a  syllogism,  with 


regard  to  domestic  hearths,  I  might  say  all  bitu- 
minous coal  requires  a  high  temperature  steadily 
maintained  for  its  complete  combustion.  Domestic 
fires  are  incapable  of  producing  a  high  temperature 
steadily  maintained,  therefore  domestic  fires  are 
unfit  for  the  complete  combustion  of  bituminous 
coal.  To  hold  an  opposite  opinion  with  regard  to 
the  element  of  temperature  is  inconsistent  with  the 
facts,  and  to  insist  on  the  high  temperature  being 
continually  maintained  is  to  deprive  every  citizen 
of  his  right  to  allow  his  fire  to  go  down  when 
the  heat  he  obtains  from  it  has  become  exces- 
sive. I  might  quote  many  authorities  in  sup- 
port of  these  opinions.  Even  in  the  case  of 
steam-boilers,  where  skilled  labour  is  available, 
and  where  a  high  temperature,  evenly  main- 
tained, is  an  important  point.  Dr.  Angus  Smith 
shows  clearly  that  it  is  neat  that  is  required  for 
the  complete  combustion  of  the  fuel,  and  that  the 
supply  of  air  in  sufficient  quantities  is  compara- 
tively easy.  I  will  suppose  the  case  of  an  abso- 
lutely perfect  domestic  appliance  for  the  combus- 
tion of  bituminous  coal,  and  I  will  ask  the  inventor 
of  it  where  the  heat  has  to  come  from  that  ia 
essential  to  the  process,  when  the  fire  has  been 
allowed  to  go  almost  out,  and  the  housemaid  adds 
fresh  fueL 

So  far,  I  have  tried  to  put  the  matter  before 
you  as  regards  temperature,  but  a  moment's 
consideration  of  the  actual  process  of  combustion 
will,  I  think,  make  it  equally  impossible  to  escape 
from  the  conclusion  to  which  I  have  come,  even 
as  regards  the  supply  of  air  itself.  Burning 
coals  .depend  for  their  incandescence  upon  the 
passage  of  air  among  their  exposed  surfaces. 
In  an  open  brazier,  it  may  pass  in  from  all  sides^ 
and  underneath  as  well.  So  far  this  is  a  most 
favourable  condition,  but  as  it  passes  through 
the  burning  mass  the  oxygen  is  consumed,  and  ii» 
is  impossible  to  insure  that  the  air  does  not  reach 
some  parts  of  the  fuel  in  an  exhausted  state.  I 
have  here  a  simple  illustration  of  my  meaning. 
This  common  paraffin  lamp  is  so  arranged  that  a 
current  of  air  passes  in  close  contact  with  the 
flame  from  the  wick,  and  the  oxygen  is  consumed 
in  its  passage.  I  will  now  suppose  that  this  piece 
of  bituminous  coal,  which  I  place  over  the  top  of 
the  funnel,  holds  an  analogous  place  to  that  which 
it  might  assume  in  the  most  ingeniously  con- 
structed stove  imaginable,  that  is  to  say,  some 
point  at  which  the  air,  which  has  already  passed 
through  the  fire,  reaches  it  exhausted  of  ita 
oxygen.  The  temperature  of  the  lamp  flame  is 
sufficient  to  produce  an  escape  of  gas,  and  upon 
passing    my    hand     over   the    funnel     this    is 

S roved  by  the  pungent  smell  of  the  gaseous  pro- 
ucts.  Now  you  will  find,  that  although  the  gaa 
is  escaping,  the  conditions  are  altogether  incon- 
sistent with  combustion  of  any  kind  whatever. 
Upon  striking  a  match,  and  bringing  it  near  the 
top  of  the  funnel,  you  will  see  that  it  is  instantly 
extinguished.  I  now  take  a  piece  of  smokelese 
fuel,  and  place  it  over  the  funnel,  instead  of  the 
piece  of  coal.  It  goes  without  saying  that 
although  there  is  no  more  chance  of  combustion 
in  the  one  case  than  there  is  in  the  other,  still  no 
smoke  escapes,  and,  as  far  as  the  atmosphere  ie 
concerned,  no  harm  is  done. 

I  might  multiply  arguments  indefinitely;  bat 
as  time  is  of  importance,  I  must  ask  even  the  nn- 
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belieTing  to  aooept  my  oonclusions  in  the  mean- 
time, and  simply  point  out  that  if  they  are  right,  the 
idea  of  adapting  domestic  hearths  to  the  complete 
<K>mbnstion  of  ordinary  bituminous  coal  may  be 
Abandoned  at  once  and  for  ever.  If  smoke  were 
like  certain  gases  that  burst  into  flame  at  a  low 
temperature  when  they  escape  into  the  air,  there 
might  be  some  chance  of  obtaining  a  satisfactory 
result.  But  the  fact  that  it  does  not  ignite,  even 
in  contact  with  a  red-hot  piece  of  iron,  shows  how 
temperature,  beyond  the  capacities  of  an  ordinary 
liearth,  is  essential  to  its  perfect  consumption.  I 
have  here  a  list  of  the  gases  contained  in  ordinary 
coal: — 

*"•  Parliament. 

Hydrogen 62*71  ....  41-71 

Harsh  gas 31*03  ....  41*88 

Carbon  monoxide 4*47  ....  4*98 

Olofines 1119  ....  8*72 

Nitrogen    —  ....  2*71 

Carbon  dioxide 0*68  ....  — 


100' 


100- 


Now,  some  of  those  gases  combine  with  oxygen 
much  more  slowly  than  others,  so  that  some  of 
them,  in  the  case  of  an  apparatus  dejiending  upon 
a  draught  (and  I  know  of  none  in  the  nature  of  a 
domestic  appliance  that  does  not  depend  upon  a 
draught),  would  be  half  way  up  the  chinmey  be- 
fore the  combination  was  complete. 

If  these  conclusions  are  right,  an  immense 
amoimt  of  groimd  is  cleared  as  regards  the  solu- 
tion of  the  problem,  because  the  knowledge  of 
what  will  be  successful  is,  in  nine  cases  out  of  ten, 
arrived  at  by  discovering  what  cannot  be  success- 
fol  in  the  nature  of  things.  The  conclusion  means, 
in  other  words,  either  that  the  use  of  ordinary 
bituminous  coal  must  be  abandoned  altogether,  or 
that  some  apparatus  must  be  devised  for  domestic 
purposes,  similar,  on  a  small  scale,  to  those  which 
have  been  introduced  in  our  great  industries,  more 
especially  those  in  the  iron  trade,  to  which  I  have 
already  referred.  This  brings  us  to  speak  of  the 
second  and  third  methods,  and  I  shall  do  so  in  as 
few  words  as  possible.  I  do  not  see  how  these  can 
possibly  be  carried  out,  for  the  simple  reason  that 
on  the  large  scale  skilled  labour  and  the  means  of 
maintaining  a  constant  high  temperature  are  essen- 
tial features  of  complete  combustion,  and  neither 
can  possibly  be  present  with  any  certainty  in  the 
<!ase  of  domestic  fires.  Dr.  Siemens  has  hit  upon 
an  ingenious  plan,  by  which  he  makes  use  of  the 
operations  of  gas  companies  to  separate  the  operation 
of  combustion,  it  may  be,  nmes  away  from  the 

foint  of  domestic  use.  This  is  the  fourth  method 
referred  to.  By  burning  coke  wiUi  gas  flames 
burning  through  it,  he  avoids  the  difficulties  of 
reparation  as  regards  the  consumer,  and  carries  out 
a  scientific  system  of  combustion  at  the  same  time. 
I  propose,  however,  iostead  of  this,  to  use  a  modi- 
fied condition  of  bituminous  coal,  and  I  will  try 
to  show  the  advantages  of  doing  so.  It  might  be 
presumption  on  my  part  to  say  that  I  am  the  dis- 
coverer of  this  sort  of  fuel,  but  I  may  say  that,  so 
far  as  I  know,  I  am  the  first  to  bring  it  into  public 
notioe. 

First,  I  may  say  that,  with  regard  to  anthracite 
ooal,  if  the  principle  of  smokeless  fuel  is  once 
i«0(^B;ni8ed  and  enforoed,  the  atone  coal  will  fi^t 


its  way,  and  be  of  great  service,  not 
heating  agent,  but  as  a  wholesome  sou 
petition  as  well.    It  is  as  a  means  of 
smoke  and  improving  our  light  that  I  ] 
fifth  method,  and  I  wall  go  on  to  descx 

About  ten  years  ago  I  made  a  series 
ments  upon  tne  separation  of  the  procc 
bustion  which  led  me  to  think  very  hi| 
class  of  fuel  to  which  I  refer.  I  pla< 
D  retort  in  a  common  Cornish  steam  bo 
lowering  the  position  of  the  fire  bars,  a 
apparatus  for  the  distillation  of  gas  frc 
in  ordinary  use,  and  after  some  time  h 
I  discharged  the  gaseous  contents  of  the 
the  furnace.  In  this  way  I  secured 
complete  combustion  by  a  separation 
into  its  constituent  parts  of  solid  c 
hydro-carbon  products.  The  semi-co! 
suited  from  this  short  distillation  was 
smokeless,  and  I  have  since  disco 
by  treating  it  with  water  when  hot,  as 
of  coke,  renders  it  still  more  smokeless. 
I  am  aware,  it  is  the  most  perfect  fuel  i 
as  it  has  all  the  cheerfulness  of  ordinary 
none  of  the  disadvantages  arising  froi 
tion  of  smoke. 

I  must  now  ask  you  to  turn  your  e 
the  present  condition  of  London  as  : 
fuel,  and  to  make  an  efiPort  to  realise  h( 
actually  stand.  Leaviufi^  out  of  questi( 
which  is  consumed  by  the  public,  I  w. 
realise  the  fact  that  there  are  about  four  i 
of  coal  consumed  in  London  every  year, 
conceive  of  this  more  readily,  as  a  i 
with  a  base  of  about  200  yards,  bi 
upon  all  sides,  to  the  height  of  the 
St.  Paul's  Cathedral.  This  is  what 
for  the  purpose  of  obtaining  heat,  i 
to  the  surplus  coke  sold  by  the  gas 
Bearing  this  in  mini,  I  must  now  ask 
to  realise  another  quantity — viz.,  about 
tons — used  for  the  purpose  of  obtaii 
This  would  be  represented  by  a  cube 
yards  at  the  base,  built  up  to  a  height  c 
All  this  vast  quantity  is  passed  throuj 
and,  after  a  large  amount  of  bad  gas  ht 
tracted  from  it,  it  is  converted  into  cin* 
coke.  Now,  it  has  entirely  escaped  c 
that  the  gigantic  appliances  necessary  f 
the  one  heap  of  coaLs  on  a  long  extra 
bad  results,  is  capable  of  extracting 
quantity  from  both  heaps  of  coals  c 
extraction,  with  good  results  both  as  z 
and  fuel.  The  fuel  would  be  similar  to 
resulted  from  the  experiments  I  have  i 
the  illuminating  power  of  London  ga 
approximately  doubled,  and  the  aniline 
ammonia,  and  other  products  of  the 
distillation,  must  be  doubled  as  well. 

To  those  who  may  be  ready  to  exclai 
tha  vast  capital  which  will  be  require 
out  this  operation,  I  will  now  show  ^ 
is  that  no  additional  plant  is  necessary 
obtain  this  result.  We  will  begin  by 
illustration.  Supposing  one  of  the  si 
companies  were  to  begin  to-morrow  t< 
and  sell  coal  from  which  only  3,000  ex 
gas  had  been  extracted  per  ton.  The  ft 
&eap  to  the  consumer  at  238.  per  ton 
to  start  with,  the  company  would  reooui 
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Ror  coal,  wbicli  we  will  suppose  cost  them  on  an 
mrage  about  16i.  per  ton.  But,  in  order  to  keep 
ip  itflinonDal  production  of  gas,  so  soon  as  a  retort 
RM  diidiarged,  it  would  simply  need  to  be  charged 
gain.  In  this  manner  gas  would  be  coming  away 
!9m  tbe  retort  all  daylong,  just  as  formerly,  with 
gKfl^  loss  of  time  to  be  allowed  for  the  addi- 
ional  irequency  of  the  charging.  As,  howerer, 
hm  BMimder  the  proposed  arrangement  comes  off 
■■all  WITT  rapidly  than  under  the  existing  system. 
Chs  vn^At  the  end  of  the  24  hours  would  be  in 
m  that  which  is  obtained  from  the  long 
isii  and  in  this  way  Ipsb  and  not  more  plant 
ttnecessary  to  give  the  same  quantity  in  a 
(iM.  But  instead  of  bad  12-candle  gas,  they 
!kre20  or  24-candle  gas  to  dispose  of,  with 
ifcjie  quantity  of  bye-products  to  the  good  in 
^  Whnt  applies  to  the  case  of  one  small 
v^oold  of  course  apply  equally  to  the 
combined. 
I  hte  already  trespassed  on  your  time  at  con- 
length,  but  as  there  are  no  doubt  many 
present  who  prefer  an  ounce  of  practice 
i  Aondredweight  of  theory,  I  think  it  well 
UU  jovL  that  my  scheme  has  already  been 
oat  at  Woolwich  Arsenal  when  all  other 
Mbods  had  failed  to  supply  the  establishment  with 
loeot  light.  When  I  say  my  scheme,  I  say  so  with 
Bnportimt  limitation  in  this  particular  case, 
feve  when  I  went  to  explain  the  proposal  to 
\  Wallace,  who  is  one  of  the  most  scientific  gas 
■sgers  in  the  kingdom,  I  found  he  had  already 
B  in  the  habit  of  adopting  it..  Curiously 
■gh,  however,  he  had  never  generalised  from 
i£ete,  and  until  I  pointed  out  the  wide  applica- 
■id  which  it  was  capable,  had  not  thought  of 
II  a  means  of  utilising  the  smoke  of  our  great 
ia^  Daring  the  long  winter  evenings,  the  avail- 
li  plant  at  the  Arsenal  frequently  falls  short  of 
demands  that  are  made  upon  it.  Under 
conditions,  the  supply  of  16-candle  gas  is 
nicient  for  the  purpose  of  supplying  light, 
ive  take  quantity  of  this  to  be,  say,  100  cubic 
anit  of  time,  then  if  20-candle  gas  were 
,  the  quantity  of  light  would  be  increased 
tely,  that  is  to  say  from  100  to  125,  in 
apliotometric  measurement.  Now,  notonly 
result  obtained,  as  regards  the  quality  of  the 
bjiioiply  removing  one  char^  of  coals  at  the 
of  four  hours  and  substitutmg  a  fresh  one, 
hrger  quantities  of  the  better  gas  are  obtained, 
Pwitfor  two  reasons.  First  of  all,  the  gas 
pioff  in  greater  quantities  per  unit  of  time  on 
Wrage  short  extraction  than  on  an  average 
koo8 ;  and  the  fuel  used  for  heating  the  retorts 
■H  greatly  superior  to  ordiniury  coke,  assists  the 
■ition  still  rorther.  In  this  way,  then,  the 
!*ii»ity  of  the  short  extraction  is  proved  in  all 
Htions.  I  baye  here  a  few  specimens  of  the 
L  Ko.  1  represents  an  extraction  of  3,000 
is  feet  per  ton  ;  and  if  it  were  used  in 
lioD,  this  dty  would  be  rendered  practically 
Usis.  I  miut  explain,  however,  that 
i^wrimgntil  retort  does  not  give  a  fair  sped- 
i  of  the  foflL  Measurement  by  the  meter 
10  ooly  matfaod  of  guessing  at  the  amount  of 
■etion ;  bat  fhit  is  by  no  means  a  satisfactory 
of  tbe  eqniiUo  diaraoter  of  the  distillation, 
i  if  to  mj,  thai  the  Ij^oubio  feet  of  gas  which 
cooM  mwaj  fnmx  1  ib.  of  ooal  in  an  experi- 


mental retort,  although  a  satisfactory  test  of  the 
extraction  being  at  the  rate  of  about  3,000  cubic 
per  ton,  may,  nevertheless,  have  come  to  a  great 
extent  from  the  outer  surface  of  the  sample, 
leaving  the  interior  both  bituminous  and  smoky. 
In  an  ordinary  extraction  on  the  larg^  scale,  the 
fuel  may  be  taken  as  smokeless,  and  in  every  way 
suitable  for  domestic  consumption. 

Perhaps,  the  most  pleasant  way  to  conclude 
this  paper  would  be  to  draw  a  picture  of  the  pre- 
sent state  of  London  overcast,  filthy,  given  to 
fogs,  grievous  to  breathe  in,  with  the  London  of 
the  future,  clear  as  the  tops  of  the  Surrey  hills,  if 
the  fuel  I  have  been  describing  were  in  univeival 
use.  I  must  ask  you  instead,  however,  to  follow 
me  through  a  few  figures  which  explain  the 
financial  bearing  of  my  scheme  upon  the  com- 
munity generally. 

First,  then,  as  regards  capital  expenditure,  I 
propose  to  take  advantage  of  the  existing  plant  of 
the  gas  companies.  I  find  they  are  amply 
sufficient  for  the  purpose. 

Instead  of  taking  10,000  cubic  feet  of  gas  per 
ton  from  the  coal,  I  propose  to  take  3,333  cuoio 
feet,  and  to  pass  three  times  the  quantity  through 
the  retorts,  or  any  other  proportion  that  may  be 
found  most  convenient.  The  result  of  doing  so  is 
startling. 

The  companies  will  have  double  the  quantity  of 
by-products  they  have  at  present  in  the  shape  of 
tar  and  ammoniacal  liquids ;  the  community  will 
have  24-candle  gas  instead  of  16-candlo  gas;  the 
fuel  resulting  from  the  process  will  light  readily,  and 
it  will  make  a  cheerful  fire  that  gives  out  20  per 
cent,  more  heat  than  common  coal ;  London  would 
become  a  smokeless  city. 

In  dealing  with  the  figures,  I  shall  take  them 
roughly,  but  in  such  a  way  that  by  including  a 
few  outlying  corporations  they  could  be  made 
absolutely  correct. 

I  take  the  total  annual  consumption  of  coal  in 
London  to  be  6,000,000  tons.  Of  this  I  take 
2,000,000  tons  to  be  the  annual  consumption  of  the 
gas  companies.  The  total  quantity  of  fuel  used 
for  general  purposes  I  take  to  be  4,000,000  tons 
of  coal  and  1,000,000  of  coke  sold  by  the  gas  com- 
panies. 

Wo  shall  now  see  what  would  be  the  result  if  we 
treat  the  whole  of  the  6,000,000  tons  in  the  retorts 
on  an  extraction  of  less  than  three  hours,  instead 
of  the  six  hours  at  present  prevailing. 

The  total  quanti^  of  16-candle  gas  consumed  in 
London  may  be  taken  at  2,000,000,000  cubic  feet. 
This  would  be  at  the  rate  of  3,333  cubic  feet  per 
ton  upon  6,000,000  tons,  the  total  quantity  of  coal 
consumed  in  London.  The  residual  smokeless  fuel 
would  amount  to  5, 100,000  tons.  Of  this  1 ,000,000 
tons  would  be  required  for  the  extraction  of 
the  gas,  leaving  4,100,000  available  for  the  general 
uses  of  the  community.  This  has  to  be  compared 
with  the  4,000,000  tons  of  coal  and  the  1,000,000 
tons  of  coke  already  referred  to  as  consumed  at 
present.  Now,  the  smokeless  fuel  which  results 
from  an  extraction  of  3,333  cubic  feet  of  gas  per 
ton  has  a  heating  capacity  fully  20  per  cent, 
greater  than  common  coal,  ana  10  per  cent. 
greater  than  coke.  This  gives  us  the  exact  equiT»- 
lents  of  the  5,000,000  tons  of  fuel  at  present  in 


use. 


So  far  the  account,  m  regards  the  fuel  availAUe 
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for  ihe  commTinity  balances.  We  may  now  deal 
with  the  difference  in  value  between  16  and  24- 
candle  gas.  As  the  yaloe  of  the  gas  yaiies  directly 
as  its  ifiuminating  power,  the  calculation  is  very 
simple.  If  we  take  the  average  price  of  16-candle 
gas  to  be  38.  6d.  per  thousand  cubic  feet,  we  shall 
find  the  total  value  of  the  20,000,000,000  consumed 
in  London  to  be  £3,500,000,  but  as  we  have  by  my 
scheme  the  same  quantity  of  24-candl6  gas,  the 
value  will  be  increased  to  £5,250,000  ;  here  then 
we  have  an  annual  sum  of  £1,750,000  to  place  to 
the  credit  of  the  system. 

Turning  now  to  the  by-products :  seeing  the  gas 
companies,  by  the  newarrangomonts,  would  subject 
three  times  the  quantity  of  coal  to  the  heat  of  their 
retorts  during  tiie  period  when  the  tar  and  am- 
moniaccd  liquors  pass  off  most  rapidly,  I  do  not 
think  I  am  wrong  in  estimating  the  yield  at  double 
its  present  amount.  Taking  this  upon  the  tar  and 
ammonia  to  yield  38.  9d.  per  ton  of  coal,  we  find 
the  total  value  of  these  by-products  to  be,  at  pre- 
sent, on  the  supposed  consumption  by  the  gas 
companies  of  2,000,000  tons  of  coal  per  annum, 
£375,000.  This  being  doubled  under  my  scheme, 
an  additional  sum  of  £375,000  must  be  placed  bo  its 
credit. 

But  the  basis  upon  which  we  have  hitherto  been 
arguing  is  that  the  gas  companies  under  the  pro- 
posed scheme  are  getting  their  coal  for  nothmg. 
We  have  been  supposing  that  the  community 
become  the  purchasers  of  6,000,000  tons  of  coal 
and  hand  it  to  the  gas  companies.  At  present 
London  only  pays  for  its  general  consumption  on 
4,000,000  tons  of  coal  and  1,000,000  of  coke.  Let 
118  now  suppose  that  the  companies  pay  the  same 
sum  annually  that  they  do  at  present  for  their  coals ; 
if  so,  they  would  pay  upon  2,000,000  tons,  or  an 
annual  amount  of  £1,600,000,  if  their  coals  cost 
168.  per  ton.  From  this  falls  to  be  deducted  the 
money  they  at  present  draw  from  their  sales  of 
coke,  which,  when  taken  at  6s.  per  ton  of  coal 
carbonised  under  the  existing  system,  still  leaves  a 
sum  of  £1,000,000,  which  they  could  afford  to  pay 
per  annum  for  the  use  of  the  6,000,000  tons  of  fuel 
as  proposed  in  my  scheme.  We  will  now  take  the 
total  payments  of  the  community  for  their  coal  to 
be  upon  6,000,000  tons,  for  which  we  will  further 
suppose  they  pay  at  the  rate  of  16s.  per  ton  first 
cost.  This  would  amoimt  to  £4,800,000  per  annum. 
From  this  has  to  be  deducted  the  £1,000,000  con- 
tributed by  the  gas  companies  for  the  use  of  the 
fuel,  also  the  £1,750,000  charged  on  the  difference 
between  the  16  and  24-candle  gas  already  re- 
ferred to,  also  the  sum  of  £375,000  of  addi- 
tional inoome  from  the  by-products.  This  would 
leave  a  net  sum  paid  by  the  community  for  its 
fuel  imder  my  scheme  of  £1,675,000.  Under  the 
present  system  they  have  to  jwiy,  say  lOs.  per  ton 
on  4^000,000  tons  of  coal,  and  say  12s.  per  toi^  on 
1,000,000  tons  of  coke.  This  makes  in  all  the  sum 
of  £3,800,000  per  annum.  Here  then  we  have  a 
balance  in  favour  of  my  scheme  of  £2,125,000 
ftimually.  This  may  be  taken  as  the  yearly  value 
of  London  smoke,  which  I  propose  to  convert 
into  useful  products  by  the  jUant  at  present  in  use. 
.  I  have  only,  in  conclusion,  to  say  one  or  two 
words  about  the  efficiency  of  the  scheme  as  regards 
the  fuel.  It  lights  easily,  it  gi^es  off  no  smoke,  it 
makes  a  cheerful  fire,  it  gives  out  more  heat  than 
either  ooftl  or  coke,  it  will  be  cheaper  x>er  heat-unit 


than  the  coal  at  present  in  use,  London  won 
come  a  smokeless  city,  and  all  that  would 
be  deducted  from  the  sum  of  £2,125,000  peri 
would  be  confined  to  a  f  6w  items,  such  as  t 
of  additional  workmen  employed  in  chargi 
retorts,  interest  upon  additional  capital  reqni 
transit  appliances,  and  the  terms  to  be  mad 
the  gas  companies  for  carrying  out  the  sche 
I  have  much  pleasure  in  acknowledging  t1 
I  have  received  from  Mr.  Wallace,  the  gasm 
at  Woolwich  Arsenal,  and  the  valuable  in 
tion  obtained  from  Mr.  Field's  tabulated  ac 
of  the  London  gas  companies.  So  far  aa 
aware,  my  contributions  to  the  Builder  an 
where  are  the  only  writing  on  the  subject 
proposal  that  has  ever  been  made  public.  I 
say,  in  conclusion,  that  I  have  no  pecuniary  ii 
whatever  in  the  scheme  I  propose. 


DISCUSSION. 

The  Chairman  said  the  lecturer  had  explain 
to  consume  smoke  was  a  very  difficult  process, 
fact,  as  far  as  he  understood  the  problem,  it 
real  remedy  was  to  prevent  it  from  coming  into  exi 
Smoke  consisted  prmcipally  of  carbon,  and  reqi 
larg^  proportion  of  oxygen  to  be  combinec 
it,  and  tune  could  not  be  obtained  in  a  f 
or  in  the  flue.  They  knew  that  the  most  pcrfeo 
powder  manufactured  and  exploded  in  the  mo5t  ] 
way  possible,  was  never  wholly  consumed,  bn 
portions  of  the  grains — sometimes  very  large  porl 
were  driven  out  unconsmned.  Thai  showed  tb 
oulty  of  getting  carbon  into  combination  with  a  six 
quantity  of  oxygen  to  produce  full  combustion, 
reader  of  the  paper  spoke  of  Dr.  Siemens  having  pr 
a  mode  of  extracting  a  species  of  crude  gas  frc 
poorer  classes  of  coal,  but  that  it  was  not  intondef 
applicable  for  general  purposes.  That,  howere 
a  mistake,  as  Dr.  Siemens  did  intend  to  supp 
gas  for  all  heating  purposes  to  town  comma 
and  a  Bill  was  prepar^  and  taken  into  Parliamt 
Birmingham  for  that  purpose.  It  was  to  be  < 
and  distributed  as  ordinary  gas  was,  for 
purposes  for  which  heat  was  required.  He  h* 
spoken  of  16-candle  gas  being  3s.  6d.  per  1,0001 
London,  but  the  companies  in  London  were  ga 
charge  3s. :  one  on  tho  Southern  side  charged  & 
the  large  Becton  Company  was  charging  Ss.  3d 
would,  no  doubt,  shortly  reduce  it  to  38.  Thei 
been  many  complaints  during  the  present  frost, 
affected  the  gaa  in  many  ways.  It  reduced  it?  v 
by  condensation  to  the  extent  of  5  per  cent 
froze  the  taps  and  pipes  serving  it ;  the  result  bdn 
at  tho  London  Company  Board  meeting  that  da; 
had  about  2,000  complaints  of  want  of  proper  i 
during  last  week.  Ihe  amount  of  coal  said 
annually  required  for  London  was  four  millias 
which  would  impoverish  more  than  1,000  acres  d 
three  feet  in  depth.  If,  therefore,  they  could  i 
way  diminish  the  enormous  and  disgraceful  wi 
fuel  going  on  in  this  country,  ^ey  would  be  di 
great  national  good.  They  were  now  using  abo 
miUion  tons  of  coal  jwr  annum,  about  100  n 
being  used  in  this  country,  and  10  millions  bei 
ported;  and  it  was  of  the  highest  importanoe 
go  on  exhausting  our  coal-fie£is  at  the  prcsen 
rate.  Last  ovonmg  he  spent  in  company  with 
eminent  chemist  who  had  studied  this  qnettic 
Bohert  Ang^-Smith,  being  chief  inspector  mu 
Alkali  Act,  and  he  had  kmdJ^  wriilen  him  a 
which  he  would  ask  the  Secretary  to  x«ad.  He 
then  call  on  the  meeting  to  disonss  tiM  p^per ; 
asked  them  to  keep  as  nearly  as  poflllti^to  tha  f 
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foUflwinglettere  were  read  by  the  Secretary  : — 

Local  Goremment  Board,  Whitehall, 
36th  January,  1881. 

Deab  He.  RiwuKSON,— I  feel  sure  that  you 
iTe  an  intero8fcmg>  paper  from  Mr.  Scott-Honcrieff 
eniiig,  bat  it  will  ao  no  harm  to  send  you  some 
bj  no  means  in  opposition,  but  with  the  belief 
be  subject  most  be  viewed  in  many  ways.  In  my 
>  of  proceedings,  imder  the  Alkali  Act  for  1878. 
tioD  a  [dan,  actually  in  use  in  Bess^g^s,  in  the 
L^l  Fiance,  of  m^ing  coke  by  distilling  the  coal, 
■miillthe  products  of  distillation.  I  got  the 
■Mt,  and  have  had  it  translated  and  published, 
ladttat  the  coke  is  better  than  by  air  treatment, 
Hkwae  people  deny  this.  Now,  I  show  that  if 
feaM  the  1.)  million  tons  of  coal  now  used  for 
-  ■  this  way,  we  should  have  a  saving  of  3  J 
■  pmads  direct,  but  the  sulphate  of  ammonia, 
its  manure,  would  add  eight  million  pounds 

of  food  to   the    produce   of    the    land.      If, 

er,  ire  treated  all  the  coal  in  the  same  wav,  wo 

add  about  50  million  pounds  worth  of  bread 

and  mij?ht  begin  to  export.      The  calculation 

amonot  of  food  is  made  from  results  ob- 
lylfessrs.  Gilbert  and  Lawes,  the  greatest  of 
borities,  and  is  confirmed  by  letters  from 
rbe  value  of  the  tar  is  separate  from  that.  Part 
Qost  be  done/  Is  any  work  more  important  ? 
of  a  revenue  in  amount  fit  for  all  the  purposes 
t  nation.  The  sulphur  itself  would  be  of  groat 
tead  of  poisoning  us  in  fogs,  and  hurting  us 
les,    as  much  of  it  would   be  commercially 

I  am  trying  to  stir  up  some  people  interested 
oaking.  I  should  like  to  see  Mr.  Scott- 
's plan  tried  where  coke  is  not  wanted,  and, 
re  ought  to  try  every  good  plan.  —  I  am, 
oerely^  B.  Angus  Ssoth. 

uriinfloxi,  Esq.,  C.B. 

cription  of  the  Besscg^  plan,  referred  to,  is 
e-bix>k.  Alkali  Act  Report,  presented  to 
It,  1879.* 


ondon  Guali^t  Company,  WorkR,  Nine-clnis,  S.W., 
*i5th  January,  1881. 

iB  Sir, — We  nsed  155,468  tons  of  coal  last  year, 
rields  ten  gallons  of  tar ;  one  ton  yields,  say, 
fe  gallons  of  ammoniacal  liquor.  Our  tax  laist 
worth  £17,814  ;  liquor  about  £14,000.  I  drew 
rtwo  some  days  ago,  after  the  charge  had  been 
«m.  Found  it  very  difficult  to  draw,  the  soft 
hing  up  before  the  rake ;  the  smoke,  in  draw- 
a  nuisance.  The  coke  was  very  friable,  was 
0  quench,  and  would  be  little  more  than  dust 
e  or  twice  handling.  Moreover,  to  carbonise 
bat  extent  only  would  require  a  much  larger 
of  fuel  than  is  ordinarily  used.  I  reg^t  very 
1 1  cannot  be  at  John-street  to-night. — Yours 

r*  ROBEBT   MOBTON. 

tolmaDD,  Esq. 


sgliton  wished  to  put  two  questions  which 
to  him  of  some  importance,  and  which  he  had 
ent  scientific  knowledge  to  answer  for  himself. 
followed  Mr.  Moucrieff  aright,  the  fuel  which 
ed  mm  practically  identical  with  that  which 
n  ago  was  universally  used  in  locomotive  en- 
bie  XBihraj  companies  felt  themselves  at 
poOnte  the  atmosphere.    He  remembered, 

a,  askinflr  what  thi^  did  with  the  gas,  when 
itwoud  not  pay  to  collect  it.    Whether 
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that  was  correct  or  not  of  course  he  could  not  say,  but 
he  did  know  that  almost  every  railway  company  in 
England  and  France  had  abandoned  the  use  of  coke, 
and  he  always  understood  that  they  did  so  because  it 
did  not  pay  to  use  it ;  and  many  of  the  coke  ovens  by 
the  sides  of  railways  had  been  pulled  down.  He  should 
like  to  know  the  precise  cause  of  this  abolition,  because 
this  was  an  experimcut  on  a  very  large  scale,  carried  on 
for  a  long  time.  The  other  question  was  with  regard 
to  the  quality  of  the  gas  made.  It  appeared  to  him  that, 
not  perhaps  inmiediately,  but  in  the  not  distant  future, 
the  gfreator  part  of  the  gas  consumed  in  this  country 
would  be  of  a  lower  illuminating  power,  but  griming  more 
heat,  than  that  now  in  use  ;  and  they  must  look  to  the 
electric  light  in  some  form  or  other  replacing,  to  a  great 
extent,  the  present  mode  of  lighting.  He  did  not  believe 
this  would  affect  the  gas  companies  prejudicially,  but 
he  thought  they  would  have  to  manufacture  a  different 
quality  of  gas,  which  would  be  used  for  cooking,  heat- 
ing, and  as  a  motive  power. 

Mr.  W.  B.  £.  Colei  (of  the  National  Health  Society) 
said  there  was  about  to  bo  an  exhibition  of  the  various' 
means  by  which  the  smoke  of  London  might  be  pre- 
vented ;  and  amongst  those  means  gas  would  be  par- 
ticulary  considered.  He  might  say  that  the  committee 
had  had  various  recommendations  from  several  gaa 
companies,  and  on  the  committee  they  had  a  member 
of  one  of  the  London  gas  companies.  The  com- 
mittee had  also  before  it  several  useful  inventions  for 
improvements  in  the  fines  of  houses ;  thcro  were  also- 
inventions  for  reducing  the  smoke  from  bituminous  coal 
by  chemical  means,  and  in  particular  there  were  several 
improved  forms  of  grate  for  burning  anthracite  coal  for 
domestic  purposes.  Since  this  movement  had  become 
popular,  anthracite  coal  hod  been  considerably  introduced 
into  London,  and  in  many  cases  with  success.  As  usual, 
in  all^important  social  matters,  the  Koyal  voice  had  been 
expressed  in  favour  of  the  movement,  and  on  the  follow- 
ing day,  at  Kensington,  Prince  Leopold  would  preside 
at  a  meeting,  one  branch  of  whose  business  would  be  to 
consider  the  atmosphere  of  London  in  relation  particu- 
larly to  smoke. 

Mr.  Wolitenoroft  said  that  in  1873,  there  was  an 
exhibition  at  Manchester  of  appliances  for  the  economy 
of  fuel,  when  his  father,  who  was  a  clergyman,  showed 
a  fire-grate  of  his  own  devising.  There  had  been  a 
letter  in  the  Times  recommendinof  that  air  should  be 
brought  in  from  outside  to  supply  the  fire,  so  as  to 
prevent  draughts  in  the  room,  and  his  father  accord- 
ingly made  a  hole  through  the  wall  and  admitted  air 
from  the  outside.  He  found  that  inconvenient,  as  it 
blew  the  ashes  into  the  room,  but  that  difficulty  was  got 
over  by  fixing  a  piece  of  slate  in  such  a  manner  as  to 
confine  the  air  entirely  to  the  fire.  This  gave  a  very 
gfood  fire  indeed,  and  the  combustion  was  so  active, 
that  for  six  months  they  used  no  other  fuel  than  that 
obtained  from  a  large  heap  of  cinders  and  ashes  at 
a  neighbour's  farm.  Some  hundreds  of  these  grates 
were  fitted  in  Manchester,  but  the  public  did  not  take 
them  up,  and  the  patent  was  now  run  out,  so  that  anyone 
was  at  liberty  to  use  it.  Ordinary  gas  coke  gave  & 
better  fire  than  coal  with  this  grate,  and  anthraoiie 
coal  would  bum  freely.  Indeed,  on  one  occasion,  when 
there  was  no  other  coal  at  the  exhibition  at  Feel-park, 
his  father's  was  the  only  fire  which  would  bum. 

Mr.  Hugh  Clements  thought  the  waste  of  fuel  and  the 
smoke  of  Loudon  had  got  to  such  a  pitch  that  some 
means  should  be  taken  to  lessen  it.  It  seemed  to  him  that 
the  plan  now  brought  forward  would  do  much  to  abate 
the  prctient  nuisance,  but  any  other  means  which  would 
attam  the  same  result  should  also  be  tried.  There  was 
no  doubt  if  the  gas  companies  took  up  this  question, 
and  dealt  with  it  in  the  manner  proposed,  it  would  be  a 
great  success,  as  the  quantity  and  quality  of  gas  would 
bo  much  increased,  and  also  the  by-p]X)duota«    With. 


171 


JOUENAL  OF  THE  SOCIETT  OF  AETS,  January  28,  18S1. 


Tegard  to  the  oonsumptioii  of  ooal  in  ordinary  booaes, 
there  was  no  doubt  it  was  about  twice  as  much  as  it 
ought  to  be ;  houses  were  built  with  no  regard  to  ventila- 
tion, which  could  only  be  obtained  from  badly  fitting 
•doors  and  windows,  causing  draughts.  Great  economy 
would  be  effected  if  a  whole  street  were  warmed  by  one 
large  furnace,  for  all  such  operations  were  always 
hotter  conducted  on  a  large  scale. 

Xr.  Engert  thought  too  little  care  was  generally 
"bostowed  on  the  way  in  which  coals  were  stored  ;  for 
l^e  found,  as  the  result  of  many  experiments,  that  dry 
«oal  gfave  the  gases  outfreely  and  caused  but  little  smoke ; 
when  it  lay  for  some  time  exposed  to  the  air  and 
^absorbed  moisture,  it  gave  three  or  four  times  as 
much,  and  when  it  had  been  exposed  to  showers  of  rain 
it  produced  ten  times  as  much  smoke  as  dry  coal.  Un- 
-f  ortunately ,  most  of  the  coal  in  London  was  kept  in  cellars 
exposed  to  damp  and  rain,  and  in  one  house  where  he 
lately  went  to  see  an  experiment  tried,  it  was  so  wet  it 
would  hardly  bum.  He  had  lately  been  talking  a  great 
deal  to  engineers  and  stokers  on  the  matter,  and  they 
flometimes  told  him  that  the  wind  was  very  unfavourable 
to  them,  though  they  hardly  seemed  to  understand  why 
it  was  so.  He  thought  every  furnace  ought  to  be  so 
enclosed  that  the  wind  would  not  affect  it.  A  great  deal 
was  said  about  the  economy  of  the  fuel  for  poor  people, 
and  he  had  no  doubt  that  with  a  good  cheap  kitchener 
they  might  save  a  large  quantityof  the  coal  which  now 
simply  went  up  the  chimney.  He  had  an  invention  of 
his  own,  but  he  would  not  refer  to  it  on  the  present 
occasion. 

Xr.  Webber  said  he  would  endeavour  to  bring  the 
discussion  back  to  the  question  at  issue  by  asking  Mr. 
Moncrieff  one  or  two  questions.  He  said  that  more  heat 
was  g^ven  out  from  this  partially  carbonised^coal  than 
from  raw  coal.  If  this  was  weight  for  weight,  he  (Mr. 
Webber)  did  not  exactly  see  how  coal  from  which  a  certa'n 
weight  of  combustible  had  been  drawn  could  possibly 
give  out  as  much  heat  as  if  all  that  combustible  remained 
in  it.  Mr.  Morton,  in  his  letter,  touched  a  very  serious 
point  when  he  said  that  he  had  tried  drawing  a  charge 
of  coal,  H  or  2  hours  after  it  was  put  in,  and  he  found 
S^eat  difficulty.  He  had  had  some  experience  in  the 
matter,  and  he  could  bear  out  Mr.  Morton's  statement  in 
that  respect.  It  was  always  possible  to  set)  in  a  gas  works 
when  the  coal  was  properly  carbonised,  without  going 
near  the  retort ;  for  if  it  came  out  too  soon  it  made  a 
most  tremendous  smoke.  Unless  Mr.  Morton's  statement 
could  be  shown  to  be  wrong,  if  only  one  third  of  the 
gas  was  produced,  three  times  the  weight  of  coal  could 
not  very  well  be  burned  off,  and  if  that  were  not  so, 
the  existing  plant  could  not  do  the  work.  If 
i':  was  possible  to  partially  carbonise  three 
times  the  amount  of  coal  in  the  same  time, 
the  case  was  very  different,  but  from  Mr.  Mor- 
ton's statement,  supplemented  by  the  experience  of 
every  gas  manager,  ne  did  not  think  it  was  altogether 
clear.  He  would  call  attention  to  the  report  of  Dr. 
Ballard,  who  carried  out  a  long  inspection  of  various 
manufacturing  processes  where  noxious  vapours  and 
«moke  were  g^ven  off,  and  he  partially  drew  attention 
to  l^e  fact  that,  when  coal  was  not  properly  burned  off 
in  gas  works,  a  very  ^eat  nuisance  was  occasioned  in 
the  neighbourhood.  The  present  system  might  be  all 
wrong,  but  if  it  were,  the  gas  companies  would  net 
bo  at  all  backward  in  taking  advantage  of  any  better 
system  that  would  give  them  one  or  two  pir  cent. 
more  dividend. 

Mr.  Lowion  desired  to  express  the  great  {pleasure  he 
liad  felt  in  listening  to  this  very  able  and  interesting 
TMtper.  To  him  the  idea  was  theoretically  perfect,  and 
if  it  oonld  be  carried  into  effect,  he  had  not  the  slightest 
heoitation  in  saying  that  London  would  be  smokeless  to- 
monow.  The  volatile  products  were  of  course  now 
b^Dg  wMted  and  sent  up  the  chimneys,  and  if  they 


could  be  first  utilised,  as  Mr.  Moncrieff  had  shown 
destructive  distillation  in  retorts,  there  was  no  d 
they  would  all  be  sources  of  revenue  to  the  oomnm 
and  it  would  clear  the  air  of  large  towns  of  smolce. 
last  speaker  had  referred  to  the  statement  with  r 
to  more  heat  being  given  out  by  this  fuel  than 
but  that  arose  from  the  large  amount  of  heat  now  I 
used  in  volatilising  the  productsof  Uierawooal.  Till 
disappeared,  and  would  reappear  in  the  fuel  whiohi 
be  supplied.  He  had  been  much  struck  with  the  fi| 
given,  showing  the  great  economy  which  had 
effected.  Assuming  six  million  tons  of  coals  to  be 
sumed  annually  in  London,  and  t^dng  them  a 
average  price  of  £1  per  ton,  that  was  £6,000,00i 
which  it  was  reckoned  there  would  be  a  sarii 
£2,000,000.  But  he  did  not  think  account  had 
taken  of  the  extra  labour  which  would  be  requir 
work  throe  times  the  present  amount  of  ooal  in  th 
works.  He  had  not  much  hope  of  the  scheme 
adopted  in  London  just  yet,  but  if  Mr.  Moncrieff  * 
go  down  to  Birmingham  and  read  his  paper,  and. 
show  that  a  saving  of  £100,000  could  be  effected 
he  had  little  doubt  it  would  soon  be  taken  up. 

Mr.  Lawry  Whittle  said  that,  as  a  member  ^ 
committee  of  which  Mr.  Coles  haid  spoken,  he  ha 
many  discussions  with  various  people  as  to  the  best  j 
of  preventing  smoke.  There  were  several  methods 
posed,  especially  the  introduction  of  new  applu 
and  of  new  fuel,  including  anthracite  and  coke ;  a 
was  very  important  that  these  things  shoul  1  be  pat  bi 
the  public  in  a  dear  and  systematic  way,  as  had  1 
done  that  evening.  He  haa  found  anthracite  useful 
had  not  yet  heard  anything  ao  important  aa  thiipl 
on  the  queation  of  coke,  and  he  looked  to  the  pnf 
as  one  of  the  most  important  means  of  mooting  thei 
He  was  happy  to  think  that  the  people  were  begifl 
to  recognise  the  evil  as  one  within  the  scone  d  t 
own  energies  to  deal  with.  They  had  to  dealinLia 
with  a  public  of  several  millions ;  they  could  not,  ii 
opinion,  deal  with  them  by  legislation,  but  murtii 
them  the  remedies,  and  by  deg^rees  induce  thM 
adopt  them.  Mechanical  appliances  might  attraotl 
people,  different  fuels  would  attract  others,  and  sma 
these,  partially  coked  coal  had  always  presented! 
to  him  as  one  of  the  most  promising. 

The  Chairman,  in  concluding  the  discussion,  aSi 
presumed  Mr.  Moncrieff  would  take  his  coal  for  od 
purposes  as  new  as  possible.  This  was  an  impsil 
point,  because  gas  coal  was  very  volatile,  and  if  H 
on  the  surface  for  any  length  of  time,  it  verj  fii 
depreciated,  from  5  up  to  as  much  as  2d  per  cent  1 
regard  to  the  value  oi  the  waste  products,  if  all  tfas) 
now  burned  in  open  fireplaces  were  so  treated  aatofl 
those  tarry  and  residual  products,  which  now  wad 
the  chimneys  and  only  did  injury,  available  ail 
were  in  gas  works,  the  result  would  be  astoniifti 
Mr.  Morton,  in  his  letter  read  by  the  Seoretaiy,  • 
them  that,  at  the  London  G-as  Works,  about  165,0M1 
of  coal  were  carbonised  per  annum,  and  the  ml 
profits  in  tar  and  ammoniacal  liquor  were  £31,811 
they  multiplied  that  bv  13,  which  would  bring  1 
nearly  2,000,000  tons,  that  would  represent  a  lOi 
£413,582,  which  was  now  sent  into  the  London  abl 
phere  to  do  nothing  but  mischief.  It  was  quits 
Mr.  Moncrieff  did  not  propose  to  exhaust  the  €»tl  ti 
same  extent  as  the  gas  company  did  now,  and  win 
that  would  reduce  the  volume  and  relatlTe  vafaie  d 
residual  products  he  was  not  prepared  to  say.  "^ 
respect  to  the  remarks  of  Mr.  Morton  aa  totbe  dift 
of  drawing  the  retorts,  no  doubt  there  would  be  thai  • 
culty  with  the  retorts,  as  they  were  airaag^  at  pn 
because  he  knew  Mr.  Morton  intimately,  and  nem 
to  be  an  extremely  careful  and  intdligent  map, 
lUce  the  reader  of  the  paper,  he  came  north  d 
Tweed.  Whether  the  prooeaa  would  be  the  aune 
partial  distillation,  whether  the  appamtae  vod 
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le,  wbether  the  retorts  would  be  the  aamei 
not  pnptred  to  ublj  ;  but  it  was  quite  dear 
b  ooold  be  made  by  different  prooesaee  and 
reot  maimas.  It  was  true,  as  had  been  said, 
ilwiy  eompaniea  did  onoe  use  coke  entirely 
ir  looomotiyes ;  but  he  did  not  know  that 
id  abmdoned  it  so  much  on  account  of  the 
f,  though  that  had  certainly  come  into  the 
;  bat  the  first  engines  were  small,  and  the  fire- 
«re  ilw  small,  so  that  they  could  not  use  coal  to 
Mr  ateam.  They  had  now  enlarged  their  fire- 
aiamnged  their  apparatus  so  periectly  that  they 
■  cnde  coal.  But  they  did  not  formerly  use  the 
iiilCr.  Honcrieff  contemplated,  but  used  a  coke 
pBiUy,  from  which  all  the  residual  products  were 
■Id  the  atmosphere,  smoke  and  all,  and  nothing 
itbot  the  bare  carbon ;  which,  according  to  the 
'to  Uie  gas  works,  really  had  the  least  value. 
Xoooieff  intended  to  preserve  all  the  residuals 
eoote  as  well,  he  did  what  the  coke  makers  for 
Mopaaies  never  did.  Again,  though  the  old 
us  were  abandoned,  the  making  of  coke  was 
vent  on  to  a  large  extent,  because  it  enabled 
m  to  torn  their  small  coal,  which  had  little 
to  a  product  which  had  great  value  for  the 
rf  smelting,  puddling  furnaces,  and  for  steel 
rhilst  the  heat  which  came  from  the  ovens 
ranted,  but  was  utilised  for  steam  purposes. 

itt-Moncrieff,  in  reply,  said  the  most  im- 
nnt,  perhaps,  raised,  was  that  mentioned 
ter  from  Mr.  Morton,  who  had  evidently 
iTBctical  experiment.  This  weighed  very 
rith  him ;  and  he  had  no  hesitation  in 
at  if  his  plan  were  adopted,  great  skill, 
competitive  skill,  would  have  to  be  brought 
iie  production  of  the  best  form  of  fuel.  One 
pies  he  had  with  him,  from  which  6,000  feet 
ton  had  been  taken,  was,  like  that  described 
rton,  exceedingly  fnable ;  but  another  sample 
means  so  friable.  In  an  experiment  such  as 
a  spoke  of,  he  believed  an  exceedingly  spongy 
i  Goal  ensued,  which,  no  doubt,  would  have 
ed.  The  tar  began  to  exude  ;  and  at  that 
stage  of  distillation  the  coal  would  hardly 
age  at  all.  It  might  be  that  special  means 
e  to  be  taken  by  the  gas  companies ;  the  fuel 
ompreaaed ;  or  it  might  be  treated  in  various 
tif  the  object  to  be  attained  was  such  as 
1  to  be  the  opinion  of  the  meeting  that  it 
he  had  no  doubt  that  Uie  fuel  might  be 
ectly  available  for  carriage  and  for  use. 
i  had  been  with  difficulty  withdrawn  from  the 
t  with  the  others  it  was  not  so.  The  atomic  or 
condition  of  the  material  was  exceedingly 
od  some  skill  would  no  doubt  be  required  to 
to  the  best  effect.  The  Chairman  had 
!plied  fully  to  the  question  put  by  Mr. 
as  to  early  locomotives.  As  to  the  electric 
s  were  various  views  with  reg^ard  to  it,  and 
inly  could  not  say  whether  it  would  come 
ext  year,  the  year  after,  or  in  two  or  three 
^  were  really  a  reasonable  scheme  for  dealing 
iMnoe  which  was  affecting  the  health  of  the 
nonilT,  and  it  could  be  earned  out  at  no  great 
d  without  much  trouble,  even  looking  at  it  as 
r  remedy,  it  would  be  better  to  adopt  it  than 
Mnitenr  for  a  light  about  which,  to  say  the 
>  waa  a  ^ueat  deal  of  discussion.  Mr.  Webber 
the  heat  in  thia  fuel  could  be  greater  than  in 
'*%ftr!g  it  at  20  per  cent.,  ne  had  spoken 
Mfc  inlomiaiion,  butJCr.  Lowson  had  pointed 
phMfioB  of  the  piesant  anomaly.  If  you 
I  «l  0oal  nd  a  quantity  of  water,  to  turn 
hdo  t^tmm  reqidrod  an  enormous  quantity  of 
hi  aaaditioBi  into  which  the  water  was  con- 
I  4be  tbii  ii<1  trndvalent  of  the  change, 
■w  vilh  the  eou ;  it  required  a  oonaider- 


*able  amount  of  heat  to  convert  it  into  gas,  and 
there  was  a  thermal  equivalent  in  the  one  case  the  same 
as  in  the  other.  By  treating  it  in  an  open  fireplace, 
the  appearance  was  ver^  cheerful,  but  an  inmiense  deal 
of  heat  was  absorbed  in  the  process.  It  was  for  the 
same  reason  that  the  wick  of  a  lamp  was  not  consumed. 
It  was  very  near  the  flame,  which  was  at  a  very  high 
temperature,  and  yet  it  was  not  consumed — except  very 
slowly — because  between  the  flame  and  the  wick  the 
process  was  going  on  of  converting  the  oil  into  the  gaseous 
constituents,  which  represented  the  thermal  equivalent, 
and  kept  the  wick  practically  cooL  A  difficulty  had 
also  been  suggested  with  regard  to  the  smoke,  but  that 
was  really  a  matter  of  detail,  which  would  be  very 
easily  dealt  with.  A  large  funnel  could  be  easily 
arranged  over  the  mouth  of  the  retort,  with  an 
exhaust  fan  which  would  carry  off  the  smoke, 
and  the  men  would  be  better  off  than  at  present, 
the  smoke,  of  course,  being  taken  into  the  furnace.  He 
had  not,  as  Mr.  Lowson  supposed,  overlooked  the 
question  of  additional  labour,  uiough  he  had  not  gone 
into  it  in  detail,  as  it  was  difficult  to  estimate  exactly. 
He  believed  it  would  approximately  amount  to  trebling 
the  number  of  men  employed,  in  which  case  perhaps 
£100,000  might  be  expended. 

The  Chairman  then  proposed  a  vote  of  thanks  to  Mr. 
Scott-Moncricff,  which  was  carried  unanimously. 


MEETIHGS  OF  THE  SOCIETY. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o'clock: — 

Febsuaby  2.—**  Trade  Prospects.'*  By  Stephen 
BouaxE. 

Febbuaby  9. — "  The  Present  Condition  of  the  Art  of 
"Wood-carving  in  England."  By  J.  Hunoeefobd 
Pollen.  Sir  Philip  Cunlitfe-Owen,  C.B.,  K.C.M.G. 
C.I.E.,  will  preside. 

Febbuaby  16. — "The  Participation  of  Labour  in  the 
Profits  of  Enterprise."  By  Sedley  Taylob,  M.A., 
late  Fellow  of  Tnnity  College,  Cambridge. 

Febbuaby  23. — 

Mabch  2. — "Flashing  Signals  for  Lighthouses." 
By  Sir  Willlaj*  Thomson,  LL.D.,  F.R.S. 

Mabch  9. — **  Improvements  in  the  Treatment  of 
Esparto  for  the  Manufacture  of  Paper."  By  Williak 
Abnot,  F.C.S. 

Mabch  16. — "The  Manufacture  of  Aerated  Waters." 
By  T.  P.  Bbucb  Waeben. 

Mabch  23. — *  *  The  Increasing  Number  of  Deaths  from 
Explosions,  with  an  Examination  of  the  Causes."     By 

COBNELIUS  WaLFOBD. 

M^jiCH  30. — "Recent  Advances  in  Electric  Light- 
ing."   By  W.  H.  Pbeece,  Pres.  Soc.  Tel.  Eng. 

Dates  not  yet  fixed: — 

"Buying  and  Selling;  its  Nature  and  its  Tools." 
By  Prof.  BoNAMY  Pbice.  On  this  evening  Lord  Alfbed 
S.  Chubchill  will  preside. 

"The  Discrimination  and  Artistic  Use  of  Precious 
Stones."    By  Prof.  A.  H.  Chubch,  F.C.S. 

"  The  Compound  Air  Engine."  By  Col.  F.  BsAU- 
IIONT,  R.E. 

Foreign  axd  Colonial  Section. 

Tuesday  evenings,  at  eight  o'clock : — 

Febbuaby  1.— "The  Industrial  Products  of  South 
Africa."  By  the  Bight  Honourable  Sir  Henby  Babtle 
Fbebe,  Bart.,  G.C.B.,  G.C.S.L,  D.C.L.,  LL.D.  Sir 
Richabd   TKSfPLE,   Bart.,  G.C.S.I.,  CLE.,  D.C.L., 

will  preside. 
Febbuaby  22.—"  The  Languages  of  South  Africa." 

By  BoBEBT  N.  Cufifi. 
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Habgk  15.— **The  Loo  Choo  lalandfl."  ByCcauml 
John  A.  Oubbjjis. 

April  5.— *<  Trade  BelstionB  between  Great  Britain 
and  her  Bependenoies. ' '    By  Williaic  Wbstqabth. 

Applied  Chemibtby  and  Physios  Section. 

Thursday  evenings,  at  eight  o'dock: — 

Fesbuabt  24. — '*Deep  Sea  Invefltigaldon.  and  the 
Apparatofl used  in  it."  Sy  J.  G-.  Buohaitan,  F.R.S.E. , 
F.dS.  Captain  Sir  Obobob  S.  Nabes,  B.N.,  E.C.B., 
F.R.S.,willpreeide. 

Mabch  24.—**  The  Future  Development  of  Electrical 
Appliances."    By  Prof.  John  Pbbbt. 

The  meeting  previously  announod  for  April  7  will  be 
held  on  May  12. 

Indian  Section. 
Friday  evenings,  at  eight  o'clock: — 

Fbbbuabt  11.— "The  Gk)ld  Fields  of  India."  Bv 
Htdb  Clabxb.  Sir  Williaic  Robinson,  2.G.S.I.,  wiU 
preside. 

Maboh  4.— "The  Results  of  British  Rule  in  India." 
By  J.  H.  Maclean. 

Mabch  25. — "  The  Tenure  and  Cultivation  of  Land 
in  India."    By  Sir  Gboboe  Campbell,  K.  C.S.I. ,  M.P. 

May  13.— "  Burmah."  By  General  Sir  Abthub 
Phaybe,  G.C.M.G.,  KC.S.L,  C.B. 

Gantoe  Lectuees. 

Monday  evenings,  at  eight  o'clock : — 

The  Second  Course  will  be  on  "  Watchmaking," 
by  Edwaed  RiGG,  M.A.    Three  Lectures. 

Syllabus  of  the  Course. 
Leotube  I.— Febbuabt  7. 

Introduction— Units  of  Time — ^Historical  Sketch — 
Description  of  usual  forms  of  watch  ^Escapements — 
-Conditions  of  accurate  timekeeping,  and  arrangements 
necessary  for  their  maintenance  in  the  higher  class  of 
watch. 

Leotube  II. — Febbuaby  14. 

The  ordinary  watch — ^Degree  of  accuracy  required  in 
it — Systems  of  manufacture  in  this  country  and  abroad 
— ^Description  of  specimens  illustratiye  of  the  various 
stages  of  construction — Comparison  of  the  several 
systems. 

Lbctube  m. — ^Febbuaby  21. 

Necessity  of  efforts  to  promote  the  art  in  this  country 
— ^Need  of  education,  theoretical  and  practical,  in 
horology— Literature — Great  want  of  uniformity  in 
gauges,  screws,  &c. — Exhibition  of  ordinary  and  compli- 
^»ited  watches,  and  of  watchmakers*  tools—  Conclusion. 

The  Lectures  will  be  illustrated  by  Specimens, 
Models,  and  Diag^rams.  The  different  movements, 
&c.,  will  be  shown  enlarged  on  the  screen  by  means  of 
the  Aphengisoope  and  the  Electric  Light. 

The  Third  Course  will  be  on  "  The  Scientific 
Principles  involved  in  Electric  Lighting,"  by  Prof. 
W.  G.  Adahs,  F.R.S.    Four  Lectures. 

March  7,  14,  21,  28. 

The  Fourth  Course  will  be  on  "  The  Art  of  Lace- 
making,"  by  Alan  S.  Cole.    Three  Lectures. 

April  25  ;  May  2,  9. 

The  Fifth  Course  will  be  on  "  Colour  Blindness 
jMdd  its  Influence  upon  Various  Industries,"  by 
B.  Bbitdenell  Cabtee,  F.B.C.S.    Three  Lectures. 

May  16,  23,  30. 


Admission  to  Meetinqs. 

Members  have  the  right  of  attendini 
Societjr's  meetings  and  lectures.  Everv 
can  a<unit  two  friends  to  the  Ordinary  and 
Meetings,  and  one  friend  to  the  Cantor 
Books  of  tickets  for  the  purpose  have  be 
to  the  Members,  but  admission  can  also  be 
on  the  personal  introduction  of  a  Membe 


KSETIVaB  FOB  THE  EEBUIXQ  WE 

ICosTDAT,  Jax.  31sT...Bo7al  Ctooeranhical,  UnireTsitv 
Biirii]]gtoib-gBrden8,W.,8}p-m.  Mr.  E.  Deb 
*'  A  Joum^  to  Semiretchia  and  Kiildja  in 

Britidi  ArohitectB,  9,  Condait-street,  w.,  i 
C.  Pardon  Clarke,  **  Persian  Aichitectur 
stnxction." 

Institate  of  Aotnariea,  Tlie  Quadrangle,  Kii 
W.C.,7p.to.  Mr.  T.  B.  Spragjie,  •*  The  < 
and  Use  of  a  Series  of  Select  Mortality  1 
used  in  connection  with  the  Institute.  Hm . 
Parts  II.  and  m. 

Medioal,  11,  C3iando8-«tzeet,W.,  8^  p.m. 

London  Institution,  Finsbory-drcus,  E.C.,  I 
Mark  Pattison.  "  The Thingthat  mifirht  be 
TcESDAT,  Feb.  18T...80CIETT  OF  AjIT8>  Jonn-str 
W.C,  8  p.m.  (Foreign  and  Ck>lonial  Set 
Bight  Hon.  Sir  Henry  Bartle  Frere,  Bart., " 
trial  Products  of  South  Africa." 

Boyal  Institution,  Albemaxie-street,  W.,  S 
E.A.  Schiifer,"TheBlood."    (Lecture  HI 

Civil  Engineers,  86,  Great  George-street,  'V 
8.W..8p.m.    1.  Discussion  upon  *'Deep 
Coal  in  South  Wales."    2.  Mr.  Charles  Colt 
moath  Dockyaad  Extension  Works." 

Pathological,  63,  Bemers-street,  Oxford-street 

Biblical  Archseology,  9,  Cooduit-street,  W.,  8 

Zoological,  11,  Hanover-square,  W.,  8^p.m. 
Wedxesday,  Feb.  2nd....  80CIETT  OF  ABT8.  « 
Addphi,  W.C,  8  p.m.     Mr.  Stephen  Bou 


Geoloncal,  BurUngton -house,  W.,  8  p.m. 
M.  jjuncan,  "  The  OoraUiferous  Series  of  ^ 
Connection  with  the  last  Upheaval  of  the  1 
2.  Mr.  P.  Herbert  Carpenter,  "  Two  New  C 
the  Upper  Chalk  of  Sonthem  Sweden." 

Entomological,  11,  Chandos-street,  W.,  7  p.n 

Pharmaoeutical,  17,  Bloomsbury-square,  W 
Prof.  Eedwood,  **  The  Weights,  Balancef^  ai 
Employed  in  Pharmacy,  the  Errors  which  a 
Occur  m  Using  thezn,  and  Means  by  which  1 
Required  in  the  Weighing  and  Measuring  ( 
may  be  Promoted." 

ArchfiBological  Association,  82,  8ackville-«tre< 

1.  Mr.  W.  H.  Butcher,  "Exploration  of 
ViUa,Bromham."  2.  Dr.  Phen^,  "Becent 
in  the  Mounds  of  the  Troad,  &c." 

Obstetrical,  63,  Bemers-street,  Oxford-street, 

Annual  Meeting. 
Thubsday,  Feb.  Sbd... Boyal,  Burlington-house,  W., 
Antiquaries,  BurUncfton-house,  W.,  Sj^  p.m. 
Unnean,  Burlington-house,  W.,  8  p.m.     1. 

Bentham,   "  Notes  on  Cyperaoese."      2. 

Day,  "  Observations  on  some  British  Fish 

Wm.  Biddie,  "  Remarks  on  the  CofTee-lea 

India."    4.  Dr.  M.  C.  Cooke,  "  Coffee  Disc 

America." 
Chemical,  Burlington-house,  W.,  8  p.m.    1. 

and  Hake,  *'  The  Estinmtionof  Organic  Cai 

2.  Mr.  M.  W.  Williams,  "The  Action  of 
Zinc  Couple  upon  Nitrates." 

London  Institution,  Finsbury-oirGns,  E.C., 

R.  H.  Scott,  "Three  Years  of  Daily  W< 

casting." 
Boyal  Institution,  Albemarle-stxeet,   W.,  I 

Francis  Hueifer,  "  The  Troubadours."    (I 
Civil  and  Mechanical  ^gineers,  7,  Westminat 

8.W.,  7  p.m.    Mr.  WTC.  Street,  "Drainii 

banking  with  regard  to  River  Outfalls." 
Archseological  Institution,  16,   New  Barli 

4  p.m. 
Friday,  Feb.  4th.... Royal  United  Servioe  Institate 

yard,  S  p.m.    Colonel  T.  Lvnden  BdU  **  T 

Defoudve,  by  Infantry  in  Extended  Order. 
Royal  Institution,  Albemarle  atrcct,  W.,  1 

Andrew  Wilson, "  Hie  Origin  of  CokmialC 
Geologists'  Association,  Univern^  OoUegei 
Pliilological,  Universi^  College,  w.C.  8  pjB 
Saturday,  Feb.  6th... Royal  institittion.  Albemuli 

3    pjn.    Prof.   Sidaegr   Qohtoit    **lSw 

(Lectorein.) 
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Adapki,  Lomdom,  W.O, 


HOIICES. 


ZXHIBinOH  OF  1851. 

bave  had  nnder  consideration  the 
»£  erecting  a  memorial  on  the  site  of  the 
libition  of  1851,  and  haye  decided  that  it 
I  Tery  desirable  that  such  a  memorial 
;  erected.  The  following  letter  was  sent 
cretary  of  the  Commissioners  of  Public 
lo  has  replied  that  the  Chief  Commissioner 
it  Hon.  G.  S.  Lefevre)  would  receive  a 
n  from  the  Council  on  the  subject : — 

23rd  December,  1880. 

the  Council  of  the  Society  of  Arts  have 
me  to  request  you  to  inform  the  Com- 
t  of  Public  Works  that  they  consider  it 
lesirable  to  record,  by  a  monolith,  the 
he  Great  Exhibition  of  the  Works  of 
of  all  Nations,  held  in  1851  in  Hyde- 
id  they  propose  to  raise  the  necessary 
r  a  public  subscription,  a  task  in  which 
«ct  no  great  difficulties.    It  is  necessary 

the  consent  of  the  several  official 
ies,  and  when  that  has  been  secured,  to 
le  sanction  of  her  Majesty  the  Queen, 
[nmcil  therefore  apply  for  the  permission 
Dmmissioners  of  Public  Works,  to  place  in 
Lrk,  near  the  spot  where  the  Queen  opened 
ibition  on  the  Ist  of  May,  1851,  a  Mono- 
ranite  or  other  durable  stone,  with  suit- 
criptions.  The  design,  treatment,  and 
d  of  such  Monolith  would,  of  course,  be 
0  the  approval  of  the  Commissioners. 
>uncil  have  deputed  Mr.  F.  J.  Bramwell, 
r.P.Inst.C.E.,  Chairman  of  the  Council ; 
ry  Cole,  K.C.B.,  a  Yioe-President ;  and 
n  Boberts,  M.A.,  one  of  the  Treasurers  of 
ty,  to  confer  with  the  Commissioners  on 
ict,  and,  in  view  of  carrying  the  design 
t,  to  sedL  permission  to  use  the  ground. 
fttion,  in  respect  of  Arts,  Manufacturers, 
neioe,  and  general  civilisation,  has  derived 
nt  benefits  from  the  Great  Exhibition  of 
ich  has  already  been  the  progenitor  of 
ematknial  Exhibitions  in  all  parts  of  the 
fodid ;  and  there  seems  every  probability 
iHmuMoe  of  them. 

lifli^irill  iq;»peal  with  confidence  to  the 
'  ibe  folds  neoesaary  to  make  a  memorial 
!  ihe  obieot,  and  likelv  to  last  for  many 

Bwf body  must  feel  a  pride  that  this 


country  was  the  originator  of  the  first  Inter- 
national Exhibitions,  and  especially  the  hundreds 
of  thousands  of  individuals  who  have  derived 
direct  personal  benefit  from  them. 

I  have,  &c., 

H.  T.  Wood,  Seeretary. 

A.  B.  Mitfoxd,  Esq. 

In  accordance  with  the  appointment  made  by 
Mr.  Mitford,  on  Monday  last,  the  31st  January, 
a  deputation,  consisting  of  the  Chairman,  Mr. 
P.  J.  Bramwell,  P.E.S.,  Sir  Henry  Cole,  K.C.B., 
Dr.  B.  W.  Richardson,  P.E.S.,  Mr.  Owen  Roberts, 
M.A.,  and  the  Secretary,  had  an  interview  with 
the  Right  Hon.  G.  J.  Shaw- Lefevre,  M.P.,  the 
First  Commissioner  of  Works,  and  Mr.  A.  B. 
Mitford,  the  Secretary  of  the  Board.  The  deputa- 
tion discussed  the  question  with  the  First  Com- 
missioner, who  stated  that  if  he  could  be  satisfied 
an  adequate  and  suitable  monument  could  be 
provided,  he  would  be  prepared  to  recommend  that 
X)ermission  should  be  granted  for  its  erection  on 
the  spot  in  Hyde-park,  where  the  Great  Exhibi- 
tion building  stood. 

The  Council  will  endeavour  to  raise  subscriptions 
for  the  purpose,  and  will  submit  a  more  detailed 
scheme  to  the  First  Commissioner  of  Works,  as  soon 
as  they  are  able  to  come  to  a  decision  upon  the 
precise  character  it  is  desirable  the  monument 
should  take. 


NATIONAL  TRAINING  SCHOOL  FOB  XUSIC. 
The  Council,  at  their  last  meeting,  resolved  to 
make  a  grant  of  £160  to  the  National  Training 
School  for  Music,  in  answer  to  the  application 
from  the  School  for  a  renewal  of  the  four  Scholar- 
ships founded  by  the  Society. 


LABEL  FOB  PLANTS. 


The  Council  are  prepared  to  award  a  Society's 
Silver  Medal,  together  with  a  prize  of  £5,  which 
has  been  placed  at  their  disposal  for  the  purpose 
by  Mr.  G.  F.  Wilson,  F.R.S.,  for  the  best  label  for 
plants. 

The  object  of  the  offer  is  to  obtain  a  label  which 
may  be  cheap  and  durable,  and  may  show  legibly 
whatever  is  written  or  printed  thereon ;  the  label 
must  be  suitable  for  plants  in  open  border. 
These  considerations  will  principally  govern  the 
award. 

Specimen  labels,  bearing  a  number  or  motto, 
and  accompanied  by  a  sealed  envelope  containing 
the  name  of  the  sender,  must  be  sent  in  to  the 
Secretary  not  later  than  the  1st  May,  1881. 

The  Council  reserve  to  themselves  the  right  of 
withholding  the  Medal  and  Prize  offered,  if,  in 
the  opinion  of  the  judges >  none  of  the  specimens 
sent  in  are  deserving. 
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PSOCEEDINGS   OF   THE   SOCIETT. 


APPLIED  CHEHISTRT  AND  PHTSICS  SECTION. 

Friday,  January  27th,  1881 ;  J.  C.  Stevenson, 
M.P.,  in  the  chair. 
The  paper  read  was  on — 

A  NEW  MECHANICAL  FURNACE,  AND 
A  CONTINUOUS  SYSTEM  OF  MANUFAC- 
TURINa  SULPHATE  OF  SODA. 

By  James  Xaotear,  F.C.S.,  F.I.C. 

The  manufacture  of  sulphate  of  soda  —  or 
*'  salt-cake,"  as  it  is  termed  in  the  alkali  trade — 
is,  as  a  branoh  of  chemical  industry,  second  only  to 
that  of  sulphuric  acid  in  importance.  It  is  the 
first  stage,  so  to  speak,  in  the  production  of 
alkali,  or  ''  soda  ash,"  and  bleaoning  powder, 
articles  which  are  essential  in  most  of  the  in- 
dustries of  our  country. 

The  process  is  a  very  simple  one.  Common  salt 
is  mixed  with  sulphuric  acid,  and  the  mixture  is 
exposed  to  heat  in  a  furnace,  the  restdting  pro- 
ducts being  sulphate  of  soda  and  hydrochloric 
acid  gas.  In  practice,  however,  the  process  has 
various  drawbacks,  the  escapes  of  gas,  more  or 
less  in  amount,  are  very  annoying  to  the  workmen, 
and  the  labour  is  severe. 

During  the  early  days  of  the  alkali  manufacture, 
the  operation  of  **  decomposing"  the  salt  was 
conducted  in  a  small  furnace  of  the  reverberatory 
class,  and  all  the  acid  vapours  were  allowed  to 
escape  into  the  air  through  the  chimney.  As  the 
trade  or  manufacture  grew  in  importance,  and  the 
quantity  of  salt  decomposed  rapidly  increased,  the 
damage  to  crops  and  vegetation  generally,  and  the 
great  nuisance  occasion^  by  the  evolution  of  the 
add  gases,  caused  such  complaint,  that  measures  of 
some  kind  or  other  were  adopted  by  all  manu- 
facturers to  lessen  the  amount  of  acid  gas  escaping. 
Many  ingenious  plans  were  tried  with  more  or  less 
success.  That  of  Mr.  Gossage,  however,  rapidly 
proved  its  great  superiority  over  all  the  others, 
and  it  is  now  adopted  by  almost  all  manufacturers 
of  alkali. 

While  the  gaseous  products  were  thus  being 
dealt  with,  constant  endeavours  were  also  being 
made  to  improve  the  construction  of  the  furnaces, 
but  not  with  the  same  complete  success  as  in  the 
condensation  of  the  acid  gases.  These,  even  so  early 
as  1839,  had  become  such  a  source  of  nuisance  that 
we  find  a  patent  actually  taken  out  by  a  Mr.  Ford, 
with  a  view  of  carrying  on  the  operations  con- 
nected with  the  decomposition  of  saU  *'  on  board  a 
flotilla  at  sea,  at  such  a  distance  from  land  so  that 
the  gases  may  not  reach  shore.'' 

It  will  be  interesting  to  follow  the  gradual 
changes  which  have  been  made  in  the  form  of,  and 
manner  of  working,  the  furnaces  from  time  to  time. 
Originally  the  furnace  employed  in  Great  Britcdn 
was  a  simple  reverberatory  furnace,  and  in  it  the 
salt  and  acid  were  mixed  on  the  brick  hearth,  and 
the  acid  fumes  allowed  to  escape  with  the  products 
of  combustion  into  the  chimney.  As  a  considerable 
draught  could  be  used  witii  this  furnace,  the  work- 


men say  that  they  were  rarely  incommoded 
acid  gases. 

After  the  invention  of  the  bleaching- 
process,  by  Charles  Tennant,  in  171 
chlorine  was  produced  from  a  mixture 
manganese,  and  sulphuric  acid,  until  ab 
year  1823,  when  a  system  of  decomposing 
in  furnaces,  and  condensing  the  hydrochl< 
in  water,  came  into  use.  In  the  first  instanc 
iron  cylinders  were  used,  and  the  condense 
made  of  earthenweu:^  pipos,  and  packed  i 
cases  with  flints  or  pebbles.  About  this  ti 
furnaces  with  two  beds  or  divisions  were  intr 
these  having  been  previously  used  in  France 
already,  in  1816,  the  firm  of  Chaptal  and  '. 
were  condensing  their  hydrochloric  ac 
utilising  it  in  the  manufacture  of  gelatii 
bones.  Amongst  the  old  papers  of  my  fir 
is  an  interesting  series  of  letters  from  the 
named  gentlemen,  in  which,  under  date  o 
they  say  they  were  then  working  44,000 1 
day  of  crude  soda  (black  ash),  of  20  per  ccr 
per  cent,  alkali,  and  were  using  salt  prod 
Marseilles  by  the  evaporation  of  the  sea-wa 
consumption  of  sulphuric  acid  being  8tate< 
per  cent,  on  100  salt. 

In  the  gradual  alteration  of  the  f 
from  the  simple  reverberatory  with  sing 
the  first  change  was  a  mere  alterai 
form  of  the  single  bed,  which  was  made 
in  form  and  dished  out  into  a  ba8in-lik< 
This  furnace  was  used  for  a  number  of  yei 
went  under  the  name  of  the  '*  Dandy  funu 

The  following  extract  from  an  old  papei 
manufacture  of  salt-cake,  is  interesting: — 

**  The  muriatic  acid  is  the  alkali  manufactim! 
bear,  proving  an  intolerable  nuisance  to  the 
bourhood,  if  allowed  to  escape  into  the  air,  ai 
exceedingly  troublesome  to  condense  perfectly, 
salt-cake  is  made  in  such  furnaces  (the  Dai 
evolved  muriatic  acid  is  so  intermingled  with 
smoke,  that  its  complete  separation  is  nearly 
quite,  impossible.  The  only  method  is  by  pas 
mixed  gases  over  an  extensive  suriace  of  coL 
but  this,  if  carried  on  sufficiently  to  condense  t 
of  the  acid,  would,  by  cooling  the  air,  des 
draught ;  in  practice,  therefore,  it  can  only 
succeed.  The  greater  part  of  the  acid  may 
drawn,  and  the  nuisance  thus  materially  lessei 
some  must  still  escape,  and  prove,  to  the  neigl 
farmers'  annoyance,  that  the  remedy  is  inefled 

The  next  stage  in  the  development  of  t 
cake  furnace,  was  its  construction  with  t' 
instead  of  only  one,  as  previously  used.  1 
or  decomposing  bed,  being  at  one  time 
with  a  leaden  pan,  lined  with  brickwor 
the  roaster  bed  was  bottomed  with  brie 
In  a  short  time  the  leaden  pan  was  repl 
one  made  of  cast  iron,  built  up  in  pla 
likewise  lined  with  bricks,  and  this  i 
furnace  was  used  somewhat  extensively  foi 
years.  On  May  8th,  1837,  however, 
Bell  patented  a  furnace  which  introdn 
muffle  principle;  the  fumaoe,  or  oven,  as  h< 
had  only  one  bed,  was  constructed  with 
pan,  protected  both  outside  and  inside  I 
work,  and  arched  over  with  a  double 
that  the  fire  gases,  after  first  passing  tl 
series  of  flues  tmdemeath  the  bea  or  heart! 
over  the  top  between  the  two  ardhes,  so  t 
I  bottom  and  top  heat  were  seoured. 
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ea  was  apparently  quite  a  new  one,  and  it 
»dily  improved  upon  by  J.  C.  (Jarablo,  in 
kTuh  14th)«  who  propoAcd  the  use  of  three 
,  OTens,  or  retorts,  one  to  be  used  as  the 
sing^  or  mixing  portion,  and  each  of  the 
Itemately  were  to  receive,  and  finish  the 
rom  the  first  division  when  it  had  been 
up.  Ijee  almost  immediately  afterwards 
k1  a  form  of  open  furnace,  in  which  a  cast- 
or pan  was  employed,  spoon-like  in  form. 
e  ag^in  improved  upon  this  form  of  pan, 
x»n^  a  furnace  with  two  roasting  beds,  and 
diallow  pan  heated  by  the  waste  heat  from 
:er8  passing  over  it,  was  in  use. 
this  point  invention  seems  to  have  been 
into  two  channels,  first,  towards  the  pro- 
of the  largest  amount  of  strong  munatio 
^ing  to  the  development  of  the  close  or 
imaco,  and  second,  towards  the  cheapest 
>f  producing  salt-cake — ^leading  to  the 
Qont  of  the  open  roaster,  or  ordinary  Tyne 

lose  roaster  furnaces  are  those  now  chiefly 

the   Western  district    and  in  Scotland, 
le  open  furnaces  are  more  generally  used  in 
e  and  Eastern  district  g^erally. 
uuffle  furnace  now  in  general  use  varies 
i  its  dimen-Mons,  construction,  and  general 

a  few  of  these  varieties  are  shown  in  the 
IS  now  on  the  wall,  but  within  the  past 

two  very  great  improvements  have  been 
ced  into  the  construction  of  these  furnaces 
»rs.  Muspratt,  Gamble,  and  Deacon,  who 
I  aimed  at  so  arranging  the  combustion  of 
1  as  to  obtain  in  the  flues  a  pressure  rather 

drtught. 

amble's  most  ingenious  arrangement,  gaseous 

ttuployed,  the  air  for  its  combustion  being 
I  by  passing  through  a  nest  of  iron  pipes 
I  in  the  ^e,  90  that  the  waste  heat  is  to  some 
'«tili«ed;  wLile  a  considerable  amount  of 
li  pressog)  is  obtained  in  the  flues  of  the 

Ml 

^  on  the  other  hand,  obtains  the  same 
^ordinary  fuel,  by  sinking^  the  fire-grate 
«?>Ui below  ^e  floor  line,  and  taking  advan- 
» the  power  of  the  ascending  column  of  fuel 

lUi  furnace  has  had  considerable  success, 
w  redooed  very  much  indeed  the  leakapfo 
^  \he  arch  of  the  furnace,  a  fault  all  muffle 
9  iiB  very  liable  to  have, 
inch  for  the  close  or  muffle  furnaces.  The 
daas,  the  open  roaster  or  furnace,  has 
n  10  much  improved  in  its  old  form, 
•t  Kpgmved.  form  is  that  with  an  iron  pan 
9  "roaster/'  the  pan  being  heated  by  a 
I  fire,  sod  in  many  cases  the  roaster  being 
ih  ooke,  so  as  to  avoid  the  choking  up  of 
iaisefs  with  soot 

ihne  varioiu  forms  of  furnace  to  which  I 
led  your  attention,  the  operations  are  con- 
j means  of  manna]  labour,  which  is  severe 
B  aUsIf,  but  which  is  rendered  much  more 
lemoant  of  aotdyapoors  which  the  work- 
•  to  beer  with,  more  especially  when  dis- 

tib9  fomaoesy  end  wbim  sender  it  much 
iealt  to  xepleoe  this  dass  of  workmen,  than 
ilmoit  eoy  other  department  of  an  alkali 

tlui  erase,  tlie  idea  of  employing  mc-j 


chanical  arrangements  instead  of  manual  labour 
was  one  that  very  early  presented  itself  to  alkali 
manufacturers,  and  I  have  here  a  drawing  of  one 
of  the  first  attempts  to  carry  out  this  idea,  which 
was  tried  in  or  before  1842. 

The  arrangement  of  machinery  for  operating 
chemical  furnaces  patented  by  Pattinson  in  1848 
was  the  first  real  step  in  the  direction  of  reducing 
manual  labour,  and,  although  it  was  not  so  suc- 
cessful as  was  anticipated,  it  has  helped  to  show 
the  way  to  more  perfect  appliances. 

It  is  true  that  towards  the  end  of  his  specifica- 
tion ho  points  out,  as  regards  the  usual  form  of  de- 
composing furnace  with  pot  and  roaster,  that  his 
apparatus  was  only  suitable  for  the  roaster;  but  at 
the  beginning  of  his  specification  he  distinctly 
points  out  the  application  to  a  decomposing  or 
salt-cake  furnace  with  a  single  bed,  where  the 
salt  and  acid  **  are  heated,  with  constant  stirring, 
imtil  the  muriatic  acid  is  driven  off,  and  it  has 
become  sulphate  of  soda,'*  and  his  claim  is  also 
clear  upon  this  point.  Little  more  seems  to  have 
been  done  until  Jones  and  Walsh  took  out  their 
patent  in  1875  for  a  form  of  furnace  consisting  of 
an  iron  pan  of  a  circular  form,  which  formed  the 
bed  of  the  furnace,  upon  which  the  salt  and  add 
were  mixed  and  stirred  by  scrapers  and  ploughs, 
operated,  as  in  Pattinson's  furnace,  by  a  central 
shaft. 

The  special  feature  of  the  patent  of  Jones  and 
"Walsh  was  a  return  to  the  old  class  of  furnace  with 
a  single  bod,  and  the  doing  away  with  a  large 
amount  of  the  manual  labour.  It  was  hoped  that 
this  furnace  would  have  been  a  great  success,  and 
a  considerable  number  were  erected ;  but  most  of 
thc»e  have  been,  more  or  loss,  failures,  chiefly 
owing  to  the  great  wear  and  tear  of  the  machinery, 
and  consequent  heavy  cost  for  repairs.  Whenever* 
these  furnaces  have  been  worked  at  anything  liko 
their  alleged  capacity,  the  breakages  have  been  a 
constant  source  of  trouble,  and  only  when  they 
have  been  worked  lightly  have  they  been  at  all 
successful.  In  some  few  cases  they  have  been 
steadily  worked  for  considfrable  periods  without 
any  serious  breakdowns,  but  in  these  cases  there  has 
been  great  care  taken  never  to  overwork  them,  thus 
keeping  down  the  heat,  and  saving  tear  and  wear. 

The  mechanical  difficulties  have,  it  is  believed, 
been,  to  a  considerable  extent,  overcome  in  the 
more  recent  furnace,  patented  by  Jones  and  Walsh, 
in  March,  1880,  which  is  constructed  almost 
entirely  on  the  principle  of  the  Maotear  cal- 
cining furnace,  patented  in  May,  1876,  and  which 
is  now  well  known  and  extensively  adopted.  But 
the  greatest  objection  of  all  to  the  system  adopted 
by  Jones  and  Walsh— and  which  holds  good 
equally  with  the  new  form  of  their  furnace — is, 
that  the  salt  and  acid  being  all  added  within  a 
comparatively  small  i>eriod  of  time,  there  is  a 
great  evolution  of  muriatic  acid  gas  at  the  begin- 
ning of  the  operation,  and  a  rapidly  decreasing 
amount  as  the  process  continues.  The  following 
figures  show  the  above  fact  very  clearly  ;— 

Furttace  charged  tcith  KCl, 
Commenced  to  charge  at  9.30  a.m. 

I>o.  do.        lO.CO    „   with  vitriol  150«  Sw. 

"Vitriol  an  nm  by  1.0   p.m. 

First  sample,  taken  so  soon  as  charge  thoioughly  mixed. 


it 


tt 


at  1.30. 


u 


>^ 
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1.30p.2n. 

contained  24    o/^ 

KCi 

. «  72-70  0/^ 

2.30    „ 

22      „ 

=  76-36  „ 

3.30    „ 

1*     „ 

=  86-13  „ 

4.30     „ 

9      » 

=  90-60  „ 

5.30    ,, 

4     ,, 

»  95*92  „ 

6.30    „ 

3-6  „ 

=  96-32  „ 

7.30    „ 

2-4  „ 

=  97-57  „ 

8.30    „ 

1-2  „ 

=  98-80  „ 

Tabb  showing  decomposition  each  hour. 


99 
)t 

The  temperature  of  the  gases  entering  the  con- 
denser, after  passing  through  300  feet  of  piping, 
ranged  between  174<»  Fahr.  at  10.15  a.m.  to  110® 
Fahr.  at  7.15  p.m. 

Great  care  is  neoessary  in  working  the  con- 
densers when  all  the  acid  is  required  to  be  high 
strength,  say  30**  to  31«>  Twadddl.  The  amount  of 
water  running  into  the  condenser  having  to  be 
altered  many  times  during  the  progress  of  the 
charge,  a  wash-tower  of  some  sort  is  needed,  before 
allowing  the  gases  to  pass  to  the  chimney. 

One  feature  is  well  worth  noting;  there  is  a 
very  considerable  reduction  in  the  amount  of 
vitnol  required  for  the  decomposition.  This,  of 
course,  applies  to  a  greater  or  less  extent  to  all 
mechanical  furnaces,  as  the  mixture  of  the  salt 
and  acid  is  not  only  more  rapid,  but  more  com- 
plete than  it  can  ever  be  in  hand-worked  fur- 
naces. The  amount  of  this  saving  is  stated  by 
various  manufacturers  who  have  tried  these 
furnaces  of  Jones  and  Walsh  to  be  from  4  per 
cent,  to  5  per  cent,  on  the  vitriol  used.  Various 
other  patents  have  been  taken  out  for  mechanical 
arrangements,  but  none  of  these  call  for  much 
attention,  except  that  form  of  furnace  or  apparatus 
invented  by  Cammack  and  Walker,  whicn,  intro- 
ducing as  it  does  a  new  phase  of  the  question,  is 
well  worth  careful  study.  To  these  gentlemen 
belongs  the  credit  of  first  proposing  and  carrying 
out  the  continuous  decomposition  of  salt  in  a  muffle 
furnace,  although  the  medianical  difficulties  con- 
nected with  their  apparatus  have  as  yet  proved  too 
much  for  their  complete  success. 

The  apparatus  consists  of  a  cast-iron  cylinder, 
about  20  ft.  in  length,  heated  externally  by  a  series 
of  carefuUy- arranged  flues,  and  made  to  revolve 
on  bearing-wheels.  The  salt  and  acid  are  fed  in 
at  one  end  continuously,  and  forced  onwards  by  a 
screw  and  scraper  arrangement,  mounted  on  a 
shaft  which  passes  through  the  cylinder,  the 
passage  of  the  materials  through  the  cylinder 
being  also  assisted  by  its  being  hud  with  a  slight 
incline  (like  Oxland*s  calciner  for  ores) ;  the 
Pushed  sulphate  of  soda  is  delivered  at  the  lower 
end  of  the  machine,  and,  the  hydrochloric  acid 
gas  being  not  at  all  diluted  by  air  or  fuel  gases,  is 
very  easily  condensed. 

Great  hopes  of  this  furnace  being  an  entire  suc- 
aess  were  entertained;  but,  after  a  considerable 
expenditure  of  money  and  a  lengthened  trial,  it 
has  been  given  up,  the  mechanical  difficulties 
having  proved  too  great  so  far. 

Therefore,  it  will  be  seen  no  thoroughly  satis- 
factory furnace  which  will  produce  sulphate  of 
soda  mechanically  had  as  yet  been  introduced,  but 
the  question  was  one  that  called  urgently  for  solu- 
tion. On  careful  consideration  of  all  the  various 
systems  proposed  from  time  to  time,  and  believing 
that  a  continuous  method,  such  as  is  indicated  in 
the  animal  charcoal  revivifying  process  of  Norman 
and  others,  and  applied  to  salt-cake  by  Cummack 


and  Walker,  was  the  proper  direction  in 
work,  I  abandoned  a  series  of  attempte 
had  made  to  produce  a  mechanical  niuM< 
and  determined  to  work  out  the  probleni 
tinuous  salt-cake  furnace  on  uie  ope 
principle. 

The  conditions  with  which  a  mecha 
cake  furnace  must  comply  in  order  that 
successful,  are  much  more  stringent  th 
case  of  any  of  the  other  furnace  operati 
alkali  wors. 

In  designing  a  furnace  the  following  p 
be  (amongst  others)  carefully  considered 
vided  for,  otherwise  there  is  great  lik« 
failure  and  expense : — 

1.  Simplicity  and  strength  of  the  n 
arrangement. 

2.  Convenient  access  to  all  wearing 
facilitate  repairs. 

3.  Economy  in  working. 

4.  Freedom  from  escape  of  acid  vapou 

5.  Simple  delivery  of  finished  sulphat 
without  escape  of  acid  vapours. 

6.  Simplicity  of  arrangements  for  rej 
of  acid  and  salt. 

The  experience  gained  from  several  jet 
ing  of  the  "Mactear"  carbonating  and 
furnace,  which  has  been  so  completely 
in  dealing  with  the  question  of  calcining  sc 
alkali  by  mechanical  means,  pointed  at  o 
suitability  of  its  general  design  as  a  bas 
construction  of  a  salt-cake  furnace. 

It  required,  however,  a  long  period  of 
many  abortive  designs  and  plans,  ere  th 
details  were  worked  out,  so  as  to  give  i 
grounds  for  belief  that  all  the  necessary  ] 
been  attended  to,  and  provided  for,  and 
was  good  ground  for  belief  that  the  fini 
nace  was  l^ely  to  be  successful. 

The  furnace,  patented  in  November, 
shown  in  the  diagrams,  has  been  the  res 
attempt  to  solve  the  problem  of  a  mechai 
cake  furnace,  and  it  has  been  success! 
general  construction  is  very  much  thf 
**  Mactear  **  carbonating  furnace,  being 
pan  resting  on  radiating  arms,  which  a 
ing  wheels,  on  which  the  furnace  revc 
wheels  running  on  a  race  or  rail,  and  i 
being  kept  from  working  out  of  truth  by 
pivot  or  bearing ;  the  furnace  is  covered 
arch,  carried  on  a  curb  piece,  supported  c 
of  pillars,  and  the  emission  of  acid  gas< 
vented  by  a  lute,  which  surrounds  the  in 

The  bed,  however,  of  the  furnace,  dii 
the  *' Mactear  carbonator,"  in  that,  instee 
ing  a  central  opening  for  discharging  th 
there  is  a  small  iron  pan  or  pot,  which  fi 
receives  the  acid  and  salt  as  they  are  fed 
furnace.  The  flow  of  acid  is  constant,  a 
gulated  by  a  slide  and  equilibrium  valve 
construction.  The  supply  of  salt  is  ini 
being  regulated  by  a  screw,  supplied  froi 
per  kept  filled  with  salt,  the  screw  l^eing 
by  a  ratchet  wheel,  driven  by  a  connec 
and  a  lever  and  pall,  capable  of  aoonral 
ment  as  to  length  of  stroke,  ^eara  into  tl 
so  that  the  amount  of  feed  given  to  the 
be  governed  with  the  greatest  ease. 

&e  salt  and  acid  bemg  continiially  lei 
centre  pot,  this  becomes  full,  and  th!e  ez 
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idge  into  the  bed.  This  may  be  either 
in  ooncentrio  rings  or,  as  in  my  later 
without  division.  As  the  feed  continues, 
ials  gradually  work  outwards,  until  the 
e  of  the  furnace  is  reached,  when  the 
now  completely  finished,  falls  down 
series  of  ducts  into  an  aunnlar  channel, 
losed  by  a  cover  bolted  to  the  furnace 
ing  with  it,  and  which  works  in  lutes  so 
ait  the  escape  of  gas ;  the  sulphate,  as  it 
his  channel,  is  caught  by  scrapers,  and 
id  to  a  large  box  or  hopper,  from  which 
1  oat  into  waggons  or  barrows, 
terials  are  mixed  and  turned  over  by 
oughs,  or  scrapers,  placed,  as  in  the  Mac- 
>nator,  between  the  two  flues,  through 
acid  vapours  and  products  of  combus- 
iway  to  the  condensers,  where  they  are 
to  a  great  extent  from  the  heat. 
I  of  the  furnace  is  lined  with  fire-brick, 
bar,  and  set  in  a  special  cement,  which  he- 
rder than  ever  when  subjected  to  the 
the  heat  and  sulphate,  the  whole  bed 
ito  one  compact  mass,  which  resists  very 
the  action  of  the  materials  put  into  the 

aiing  of  the  furnace  may  be  carried  out 
onvenient,  either  coke,  coal,  or  gaseous 
g  used ;  care  must  be  taken,  however, 
rough  combustion  is  attained,  so  as  to 
oot  being  passed  on  into  the  condensers, 
)t  only  wasteful  in  fuel,  but  apt  to  stop 
ensersup. 

"eat  advantage  of  a  continuous  plan  of  de- 
ig  salt  is  to  be  found  in  connection  with 
ensation.  The  flow  of  water  need  not  be 
or  days,  as  once  set  for  a  ^ven  quantity 
ad  strength  of  acid  there  is  httle  likelihood 
qnirine  to  be  altered  until  some  change 
use  in  the  quantities  being  worked, 
isno  difficulty  ingettingallthehydrochloric 
iensed  at  a  stren^  of  28'*  to  SO**  Tw. ,  with- 
^ash  tower,  and  with  an  escape  in  the  chim- 
nch  less  than  the  Alkali  Act  allows.  There  is 
weak  acid  produced,  a  great  point  gained 
furnace  of  the  open  principle,  and  one 
laces  it  at  once  on  a  level  with  the  close  or 
imaces,  in  which  this  production  of  strong 
16  is  the  great  advantage.  The  amount  of 
ing  plant  also  is  very  much  less  with  the 
lace,  in  fact,  not  so  much  as  one  half  what 
.  found  necessary  with  the  close  or  muffle 
now  in  use. 

ftlt-cake,  as  it  is  withdrawn,  is  almost 
free  from  smell  or  acid  vapour,  and  there 
toe  of  gas  to  be  seen  about  the  furnace 
lie  working.  The  appearance  alone  of  the 
I  has  been  found  almost  sufficient  to 
18  workmen  to  regulate  with  great  nicety 
.  ci  solphurio  aoid.  The  re^ts  of  the 
t  ATonge  samples  made  on  each  shift  for  a 
»  Table  meoit  column)  will  show  this. 
■UBples  were  taken  oy  lifting  a  shovelful 
li  bcoTOW,  88  it  was  filled  (3^cwt.),  and 
•  tmaU  sample  was  taken  from  this  in  the 
■J,  ereiy  two  hours,  and  tested.  The 
mitt  are  the  average  figures  for  each  shift. 
if  no  diffionlty  in  making,  from  common 
%  fuMuite  of  97  per  cent,  guaranteed, 
jpemi  oAoiiltiea  wlnoh  have  hitherto  pre- 


Shift. 

Tom  nade. 

Arid  {fxee). 

Salt. 

1 

9-63 

1-60 

•30 

2 

8-92 

1-25 

•65 

3 

10-33 

100 

-30 

4 

8-22 

I-IO 

-60 

6 

9-98 

1-50 

•40 

6 

9-62 

1-50 

•50 

7 

10-60 

1-33 

•50 

8 

8-75 

-90 

•583 

9 

10-33 

1-25 

•40 

10 

10-15 

1-06 

-583 

11 

10-32 

1-20 

-60 

12 

9-10 

•80 

1-40 

13 

10-15 

•90 

•60 

14 

8-23 

•75 

•60 

Total. 
134-23 

Average. 
115 

Arerage. 
•665 

vented  the  use  of  ground  rock-salt  in  the  ordinary 
furnaces  altogether  disappear  with  this  furnace,  as 
it  works  rock-salt  perfectly,  and  with  it  turns  out  a 
greater  weight  of  finished  sulphate  per  shift,  of  a 
quality  which  need  not  contain,  at  any  time,  more 
than  jr  per  cent,  of  undecomposed  salt. 

The  quantity  of  work  done  depends,  to  a  great 
extent,  upon  the  draught.  In  the  case  of  the 
furnace  now  at  work  at  St.  Bollox  (which  is  con- 
nected to  a  small  chimney  with  little  heat  in  it,  so 
that  the  draught  is  exceedingly  bad),  the  work 
done  is  about  135  tons  per  week  of  seven  days — 
nearly  10  tons  per  shift ;  this  with  common  salt, 
with  about  7  per  cent,  moisture.  With  a  better 
draught,  one  ton  per  hour  will  be  easily  finished 
from  common  salt  with  this  f  arx^ace,  which  is  of 
21  ft.  outside  diameter.  Deducting  the  area  of 
the  small  pan,  and  of  the  outer  nng,  say  12  in. 
broad,  there  remains  as  a  calcining  bed  about  231 
square  feet,  which,  finishing  at  the  rate  of  one  ton 
per  hour,  would  give  about  10  lbs.  per  hoar  as  the 
amount  calcined  per  square  foot. 

The  quality  of  the  salt-cake  is  completely  under 
control ;  it  can  either  be  produced  in  a  fine,  pow- 
dery condition,  suitable  for  glass-making  purposes, 
or  it  can  be  produced  in  cohering  masses,  which 
are  more  suitable  for  alkali-making,  as,  in  this 
form,  it  is  less  liable  to  be  carried  over  into  the 
pan  or  chimney  by  the  draught. 

The  sulphate  produced  is  in  a  condition  highly 
suited  for  the  manufacture  of  alkali,  as  it  is  alto- 
gether free  from  the  hard  semi-fused  lumps  such 
as  are  too  often  found  in  salt-cake  made  in  ordinary 
furnaces,  more  especially  of  the  open  roaster  class. 
These  lumps  are  very  difficult  to  decompose  per- 
fectly in  the  ball  furnace,  cause  the  charge  to  take 
a  longer  time  to  finish,  and  are  often  found  as 
kemeu  of  imdecomposed  sulphate. 

In  comparing  the  relative  costs  of  working  the 
new  '*  Mactear ''  furnace  against  the  old  form,  the 
question  of  saJt-supply  is  an  important  element ; 
whether  it  has  to  be  elevated  from  the  fioor  level 
into  the  hopper  of  the  furnace,  or,  on  the  other 
hand,  it  can  be  brought  in  on  the  higher  level,  and 
be  dropped  direct  into  the  hopper,  fi  the  first  case, 
supposmg  the  salt  has  to  be  delivered  on  the  fioor 
levd,  as  happens  to  be  the  case  with  the  furnace 
at  present  working,  then  the  cost  of  elevating  will 
be  included  in  the  cost  of  the  motive  power  of  the 
machine. 
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Aaraming,  therefore,  that  in  the  esse  of  both 
ftimaces  the  salt  u  laid  down  on  the  floor  at  the 
fnmaoe,  the  aotnal  amount  of  laboorrequiredia,  in 
the  case  of  a  Tyne  open  furnace  of  moat  modem 
conatmctioti,  famishing  63  tons  of  salt-cake  per 
week  of  six  days,  three  men  per  shift,  or  a  little 
more  than  tl  tons  per  man  per  week.  Id  the  case 
of  the  "  Sfactear  "  decomposing  furnace,  one  maa 
per  shift  is  able  with  ease  to  do  all  the  work  of  the 
1  amace,  or  abont  72  tons  per  week  per  man,  Calcu- 
lated oa  one  ton  per  hour.  In  addition  for  each  two 
or  three  furnaces,  one  man  is  required  to  look  after 
the  enKinesand  oil  machinery,  and  at  same  time 
look  after  the  condensers  (whichrequire  veir  little 
attention).  In  all,  the  labour  may  be  called  1^  men 
per  shift,  or  half  the  number  required  for  the  old 
furnace,  while  the  output,  being  more  than 
doubled,  reduces  the  actual  amount  of  labour  par 
ton  to  about  one-fourth  what  it  is  with  the  old 
fumace,  the  sulphate  in  each  case  being  drawn 
into  barrows  or  wagKOus  ready  for  remoral. 

The  amount  of  hiA  so  far  has  been  about  4  cwt. 
of  coke  per  ton  of  finished  salt-cake ;  with  im- 
proved draught  it  is  expected  this  will  be  still 
further  reduced. 

The  actual  saving  in  labour,  fuel,  &c.,  after  cal- 
culating liberally  for  depreciation  of  plant  and 
interest,  will  amount  to  abont  28.  6d.  per  ton  of 
salt-cake  mado  from  common  salt,  wlule  to  this 
will  fall  to  be  added,  in  the  case  of  rock-salt,  the 
actual  difference  in  cost  of  the  salt  itself. 

The  effect  of  such  a  reduction,  when  calculated 
out  on  the  cost  of  bleaching  powder,  is  sufficiently 
striking.  AMuming  that  Gd  cwt.  of  salt  are  required 
to  prepuce  the  acid  for  one  ion  of  bleaching 
powder,  or  equal  to,  say,  60  cwt.  of  salt-cake,  the 
actual  saving  would  bo  Ts.  6d.  per  ton  of  bleaching 
powder,  common  salt  being  used ;  with  rock-salt, 
there  will  be  the  extra  cost  of  the  salt  to  add  to 
this. 

The  results  and  advantages  of  the  new  furnace 
may  he  summed  up  as  follows ; — 

1.  Greatly  decreased  cost  of  the  salt-tj^ko  pro- 
dncsd — say  30  per  cent,  saved  in  manufacturing 

3.  The  aotnal  manual  labour  is  mnoh  reduced, 
one-fourth  the  number  of  furnace-men  bdng  suffi- 
cient, while,  OS  they  have  not  to  contend  with  the 
escapes  of  hydrochloric  acid  gas  which  are  met 
with  in  th  e  old  furnaces,  a  class  of  workmen  can 
be  employed  much  more  easily  dealt  with  than  the 
ordinary  decomposer,  who  is  rather  apt  to  givt 
trouble,  and  is  not  easily  replaced. 

3.  The  feed  of  salt  and  acid  being  continuous, 
so  is  the  flow  of  acid  vapour  to  the  condenser , 
the  supply  of  water  can,  therefore,  be  constant. 
and  does  not  require  much  attention.    The  amount 


and  the  add  can  all  be 

required,  without  the  use  of  a  wash-tower. 

4.  The  quaUty  of  the  salt-cake  is  more  uniform 
than  that  made  by  the  old  furnaces,  and  is  com- 
pletely under  control. 

6.  Bock-salt  is  worked  quite  as  easily  as  com- 
mon salt  in  this  furnace ;  none  of  the  difBcnlties 
which  are  found  in  the  attempts  to  use  rook-salt  in 
the  ordinary  furnace,  or  the  danger  of  breaking 
the  pots,  are  met  with,  and  the  salt-cake  is  quite  a^ 
well  decomposed ;  besides,  as  the  rock-aalt  is  free 


1  the  oonunon 
I  obtained. 

S,  Uuch  less  ground  is  required  for  the 
ot  these  furnaces,  and  less  roof  space  ia,  o1 
necessary,  while  the  whole  is  eanly  oontrt 
the  foreman,  whose  duties  are  mndi  more 
performed  than  where  he  has  to  superinf  enc 
of  small  batches. 

T.  Should  it  be  considered  desirable,  a  n 
lial  draught  con  be  used,  and  complete  cc 
lian  effected. 

A  group  of,  say,  six  of  such  furnaces,  escb 
Df  turning  out  some  150  tons  per  week  of  si 
fed  from  a  high  level  salt-store  by  means 
iiimple  mechanical  means  as  the  travelli 
used  in  grain  stores,  which  shall  deb 
salt  into  the  service  hoppers,  the  finish 
cake  being  discharged  into  waggons,  which 
run  direct  to  charge  the  revolving  b! 
furnaces,  is  what  I  hope  ere  long  to  see  at 

These  would  be  worked  at  a  very  low  cc 
if  driven  from  either  one  or  two  main  ' 
could  be  worked  with  one  foreman,  one 
man,  and  eight  workmen  at  most  per  sh 
in  addition  to  the  economy  in  cost,  th 
advantage  of  a  works  absolutely  free  fi 
I  irritating  fumts  of  hydrochloric  acid  con 
the  present  style  of  fumace  would  be  obta 

I  am  now  preparing  plans  for  such  an  a 
ment,  and  trust  ere  long  to  see  my  ideas 


DISCUSSION. 

The  Choimiaii  said  he  had  no  doubt  Mr. 
would  be  willing  to  give  any  further  explanati 
fumace  which  mig-ht  be  deured.  He  should  h 
in  wbat-oondifion  the  salt  and  acid  miiture  wai 
left  the  central  pot— was  it  in  a  fluid  state, 
the  decomposition  commenced  ? 

Kr.  KutBU'  said  the  salt  and  acid  camo  < 
state  of  mechunical  mixture  only ;  little  or  n 
poBitian  having  taken  place.  It  was  ia  very  i 
same  state  an  the  snow  at  prescut  in  the  street 
a  sludge.  In  reply  to  a  question  how  the  mi' 
moved  from  tbc  centre  t^  the  oa^de  of  the  par 
the  futnsee  was  constantly  revolring-,  and  the 
leries  of  stirrers,  which  turned  the  etaff  over 
Feed  came  from  the  ceotre,  unleu  it  passed  c 
'.Age,  the  fnmaoe  would  get  too  full. 

Hr.  Alfred  AllhuiBil  asked  what  was  the 
stirrer ;  it  did  not  appear  on  the  drawing. 

Mr.  Maolesr  said  he  had  not  attempted  tc 
the  detaUs  fully,  because  the  iuTention  wa 
some  extent  in  embryo. 

Sr.  AldsT  Wright  had  listened  to  thepaperi 
tutercBt,  lint  he  ^ould  like  to  a^k  one  or  two 
in  connection  with  the  coustruotioa  of  the  a 


on  account  of  thoir  liability  to  break  and  g 
srder.  He  understood  that  it  was  not  yet  pe 
that  respect,  or  he  should  have  asked  bow 
scrapeiH  would  last,  without  its  heinv  neo 
stop  the  continuous  process  tor  the  pi 
rectifying  them,  because  that  was  the  pnoti 
which  really  limited  the  ooutinuouaDesa  of  th 
Of  course,  if  the  works  were  carried  on  for  enl; 
in  the  week,  it  would  be  eeseotisl  to  stop  one 
and  the  repairs  could  be  carried  out  then 
wcrks  where  the  process  wae  oanied  out  i 
oootiniionsly,  it  would  be  dedtable  to  Imts  an 
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}  the  len^itii  of  time  the  pun  could  be  k^t  cod-  ! 
lualj  revolTinff.  withont  the  iutonnixing'  sn-an^e-  ' 
nrat  geniiig  fo  fai  oat  of  ordGT  as  to  detciiurate  the  . 

emity  of  the  product,  by  the  material  bnUinjj  to^jvthcr  : 
1  Imnpa  :  or  for  such  other  differences  as  hod  proved 
duutTuu.1  in  the  cose  of  Jones  and  WiLlsh'ii  mruDge-  ' 
neot.  He  Hhould  aIso  like  to  ask  if  there  vna  uuy  I 
pfrtoMlity  of  the  diffusion  of  add  vapouis  undcnioaCh 

Vi.  CluTlai  TbomM  (Xetham  Chemical  TVorloi)  asked ' 
il  Vr.  Uactbar  hod  vet  had  suffident  experic-nco  to  any  i 
vhu  the  cost  of  npaiis  vould  lie  per  too  of  naXt  C&lcc  ■' 
Kt  Xaetvkr  replied  in  the  uc^tive. 
Sr.  X,  C.  Claphan  congratulated  Sir.  !Mictear  on  the  ! 
itty  able  paper  he  had  read.  He  felt  some  difficulty  I 
fa  Mjmg  much  on  the  mattor,  as  there  were  so  many 
jiLKLUt  coiU]ect«d  witli  the  chemical  trade  who  wove 
Mtn'  qii:tlified  to  deal  idth  it.  They  were  much  I 
D&bted  to  Mr.  Mactear  for  the  attempt  he  was  I 
nakis^  to  brin^  about  a  mechanical  decomposition  of  | 
ammm  »alt,  which  they  would  all  agree  was  what 
tbnce  in  ihe  chemical  trade  had  been  »imiDg  at  for 
wmajyenv.  They  know  thnt  Mr.  Mactcar  had  euc- 
ceednl  remarkHbl?  well  in  hoth  the  balliDg'-funiace  and 
the  earbonatinff  funiHoe,  and,  therefure,  they  were 
Iwaiid  to  receive  his  remariB  with  coniiidernblo  respect. 
The  huti^iy  he  had  given  of  the  chcmic.il  trade,  he 
famd  lathfr  a  difficulty  in  cnteriD);  upon  it,  aa  ho  could 
go  mnch  farther  back  than  i^uuh.'d  hy  llr.  Uactcur, 
nr  be  recullected  when  Kilt  wns  dccompo.^'d  in  kadou 
fnmaetii,  and  the  many  diltlcnitica  eounci'tcd  with  it. 
Coming  b>  more  practical  matters,  there  could  he  no 
donht  at  all  that  the  real  point  for  consideration  vaa 
whether  the  Mactear  decomposing  f  nnioce  differed  sub- 
ItuitiHlly  from  the  Jones  and  Wahih  furnace.  He 
ncolltvttd  several  years  ago  trying  a  number  of  expori- 
EinitK  with  Jones's  furnace,  aud,  aa  3Ir.  Mactear  had 
Mid  already,  when  it  was  worked  for  somo  time,  the 
■ticre»s  wna  really  very  satiiifactorf,  expccially  in  the 
condm^ation  of  hydruchloric  acid. 


nihisi 


Xr.  Clapluuil  said  his  opinion  waa  that  it  vma  very 
HesABfiil  in  condeniuition ;  he  woa  not  at  all  uvcr- 
HJmating  the  matter  in  sayina-  that  20  to  '2'j  per  cent. 
mtn  hjdrochlorio  acid  could  be  condensed  by  tlie 
JoB*a  and  Walsh  furnace,  thau  by  the  ordinary  hand- 
wxied  furnace.  It  ws«  very  gralitying  to  titid  that 
Hr.  Uactear  eoold  condense  the  hydrochiorio  aciJ 
Yitbont  any  weak  condeDsenj,  or  anything  of  tliat  kind. 
He  wag  nut  qnite  tiure  whether  ho  understood  Mr. 
Kacteu  to  give  the  heats  of  the  gases  an  they  passnl 
from  the  furnooe  to  the  condensers,  and  from  tho  topa 
of  the  condenjters  into  tho  air.  There  coidd  be  uc 
doabt.  however,  that  whether  Mr.  Mocteai  or  Mr.  Jonet 
■himately  snccci^Ied,  what  was  really  wanted  was  a 
ncdiani^  foraoce  to  work  the  salt. 

Kr,  AIIhDBBn  aakcd  if  Mr.  Maetcar's  ezpcrienK. 
ikowed  that  tuiy  diiUuulty  arose  from  thu  action  of  the 
Mad  OD  the  l«ickwurk  on  the  point  between  the  brick 
bottom  td  the  rutstcr  and  the  pan. 

Xr.  Claanti  thonght  from  what  ho  hod  heard  to- 
■Mit,  Ihia  fmsBGe  appeared  to  be  tho  best  of  any 
Ullierto  cautmeted.  It  appeaied  much  simpler  thai 
JooM  and  WaUt'i,  and  the  centnfngal  action  produced 
hf  wtacb  the  lol^iate  of  soda  was  gradtioUy  sent 
lirvaid  and  nUeoted,  waa  much  superior  to  anything 
ttat  bad  baan  dons  pnrioasly.  Themeansof  oollectintr 
tta  Mlpliata of  aoda  made  it  A  continuous  process,  whinh 
kid  not  itm  aeooaapUshed  before,  whilst,  as  they  hoO 
bes  taU  that,  bjr  tba  analyses  of  the  subatanoe  pro- 
daaid,  thaqnanti^alaaldoanldbeTegulBtedto  adegree 
ef  MHBHf  nanr  bafon  attained.     If  he  oouldosny 


out  the  impromsncnta  spoken  of  ii  „ 

marks,  hy  which  tho  salt  Coold  be  oontinuon^y  supplied 
in  the  some  way  as  the  acid,  it  would  almost  approach 
perfection.  He  hoped  he  woidd  be  able  to  do  so,  and  by 
that  means  no  doubt  tho  furnaces  would  be  oztenmTely 
adopted.  He  should  like  to  know  if  Mr.  Mactear  uaed 
this  furnace  hinuclf,  and  what  was  the  quantity  of 
aulphate  of  soda  turned  out.  At  the  preaeut  timo  tnere 
were  about  ^00,000  tona  annuaily  mauufactuied,  and  as 
this  furnace  would  turn  out  150  tona  fier  week  of  salt 
cake,  it  wnuld  require  about  1,000  or  1,201)  of  these 
fumaceB  to  manufacture  the  whole  quantity  produoed. 
It  was  always  a  difficult  matter  t"  get  s  ntw  invention 
taken  up,  however  perfect  it  mi)rht  be,  on  account  of 
tho  eipeuse  of  introducing  new  iiutchinery,  hut  if  this 
furnace  were  a  genuine  success  there  was  no  doubt  that 
in  time  other  manufacturers  would  adopt  it,  and  the  old 
ones  would  dinappcar. 

Kr.  Gamble  said  it  wns  of  ^Teut  importajice  in  the 
salt  cake  manufacture  to  make  the  process  a  continnoiis 
one,  aud  uu  doubt  Mr.  Mactpar  would  find  there  waa  a 
great  saving  in  the  condenrfnjf  plant  required,  and 
probably  also  in  the  quantity  of  vitriol  used.  He  should 
I  also  like  him  to  eiptain  his  seventh  reaHon  for  consider- 
ing the  furnace  an  improvement,  in  which  he  said  that 
!  shoiUd  it  be  cooHidered  desirable  a  mechanical  draft 
could  be  used  and  complete  n>ndcns.ition  efEected,  hut 
he  had  already  said  that  he  could  condense  the  bydio- 
chloric  aeid  completely. 

I  Hr.  Haetear  said  it  was  cptidcn^cd  to  a  lower  point 
thau  was  required  by  thu  Act,  but  with  a  meohuiical 
draught  actually  cumpletn  coudcnsation  woold  be 
attoiucd. 

Ux.  C.  lomai  asked  if  Mr.  Mactcar  did  not  find  oon* 
idderabto  diffieidty  in  the  cakiug  of  the  salt  coke,  aa  it 
tell  from  the  furnace  iuto  thu  troughs  and  diKte,  bo- 
causu  Uiis  would  lead  tu  a  great  dinicalty  in  treeing 
those  Hubstnuees  in  manafaelurc.  It  hod  always  been 
found  a,  difficulty. 

Hr.  Hactear,  in  reply,  said  Dr.  Wright  referred  firat 
of  all  to  tho  scmpors  l>oing  thu  weak  point.  To  begin 
with,  in  tbu  caHc  of  Jones's  and  Walsli's  furnace,  tlie 
Hcmpers  and  tho  shaft  wero  the  moving  port  of  the 
machine,  aud  that  printiple  wo^  radically  bad,  becatiso 
the  very  weakest  part  of  the  mackiue  was  made  to  bear 
the  gi'cattat  res'islanco,  so  that  it  re<iuircd  the  shafts  to 
bo  of  enormous  strength.  In  his  furnace,  scrapers  of 
any  form  might  be  lued,  and  he  was  still  mnUng  ex- 
periments ou  this  point,  but  tliuM>  he  now  used  were 
very  much  like  the  ordiuiiry  etirivrs  of  the  carlxmatiiig 
furnaces.  They  were  smitU  iu  diameter,  fixed  at  the 
end  of  khaftB,  which  came  down  and  rorolvod  in  the 
furnace.  They  had  very  small  recistance,  and  tlie  riak 
of  bicaka(;u  was  very  small.  He  did  not  remember  in 
his  experience  of  caroonatiug  furnaces,  any  inatauees  of 
a  stirrer  breaking. 
The  Chaiimaa  s^d  he  had  known  such  caaes. 
Mr.  Hactear  said  he  had  never  heard  of  any,  though 
of  courfv  they  wore  away.  In  the  present  f  umaeo  tho 
stirrers  ueit  Uie  pot,  which  waj  working  in  tho  strongest 
acids,  wore  away  rapidly,  and  one  about  tho  "'t'idlft 
scarcely  wore  at  all,  and  the  one  working  the  edge  in 
the  finished  sidphate.  woi-o  away  o  little.  Thoquantity 
of  work  which  could  be  done  with  them  was  cert^nly 
very  large.  For  a  wear  on  the  end  of  the  scrapers  »rf 
about  \i  in.,  they  had  finished  about  1,000  tone.  The 
furnace  had  only  been  at  work  for  about  seven  woeka  in 
all.  It  had  been  repeatedly  stopped  to  make  shght  sltel«> 
tioiia  ;  auditwaaouly  nnee  the  new  rear  it  had  been  kept 
at  work  ate.idily.  He  did  not  think  there  would  bo  any 
necessity  fur  stopping  for  any  scriiius  repair  tor  a  long 
timo  to  come,  and  a  scraper  could  be  put  in  in  three- 
quarters  of  on  hour.     It  ouly  need  be  stopped  while  tho 


scrapers  wi 


lifted  out ;  it  could  then  bo  started  again 


withont  it;  and  aa  soon  as  the  scraper  vaamiiiitm^ 
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Iioiatednp,  it  iiliglitt«  again  striped,  the  Boraper  dropped    worlt   from    coTrosioiL      It  was  quit«  true,   u   Ur. 
in,  and  in  about  10  or  15  minutes  operattona  reaumed.     I  Clementa     liad     said,     that    the    centrifugal    attioB 
Kr   OamUa  osVed  how  the  Bcrapenj  were  made  to    asdalad    tha    outward    direction    of    the    "ulptatfc 
daUver  the  material  to  the  outaide  edge  of  the  fumaoe.      He  ahto  spoke  of  ultimatelr  anc««dmg,  and  obtalO' 
_„  ,,  ijijij     j-n,      ing  a  oontinnons  feed  of  aalt  m  the  aaitte  way  aatM 

».llaat»i«.d  many  ,«Tle~iaed  to  find.  d|«-  Ji  i„  a.t  ,..  not  ahaolutoly  required.  -rfrayM 
unity  in  undnntandmg  that  i  tut  ,t  area,  from  thu  a  pi„Ocally,  for  they  found,  by  im™,.  a  rMchel  wW 
faot  that,  there  being  «  contmuoj  Jo.  of  call  and  ^^  preay'jio,  ,„'ih  and  a  p.wi  wSieh  geared  U> 
joul,and.  coujtant  overflow  if  the  furnace  did  not  u^^'.^j ',,„„,„  „^.„  aic  number  of  teeth  ml. 
Mi«r  the  «n«,  It  would  gel  orar-fnU   and   choke  J,  ^     ,,,         j  ^^^  ,„,jj  ^^  ;,  ,^„^  ,  ^„ 

But,  partly  from  the  Mntntigai  force,  ,t  did  not  get  ^^^  '„  ,^JJ  „'  „j  „  ^,„  ,  j^,j„  y^  ^ 
too  ful    The  delivar,  of  the  lnrn«»  wa,  abaoWy  _.^  ^^^|,  ,^  ^  ^  ^%   ,j  ,  ,  ^^^  i< 

"  "■»««»■ .  Tb«  •■•  *■  .r™"?'"  ""  Z^t,?  \^  deUrerie.  of  ao  many  ponnda  of  .alt  at  a  time,  whU 
,,,orkjdih«.ngitonth,.,de.  tl.t,ih.M„tbe  „„„  .  coitinuou.  f«d.     A.  to  denuupadv 

middle,  it  meat  get  too  fuU  and  overflow  aomewhere.  ^  ^^  ^  ,  ^^  country,  he  waa  afraid  that  nj 
OW  found  It  to  bo  a  mmtakc  to  atttmpt  to  lore,  the  „^  ,j,,  ^^^  ^  ..ngnine  that  hie  fumaoe  S 

atulf  out,  l^aiuBe  Uicn  there  waa  a  danger  of  havmg  ^ingtobgadoptedby  everybody  in  the  trade  wonH 
the  nnwortai  atuS  paaamg  o«,r  Dr.  Wnght  J»  gjliim,,,  „^  „.ch*  mlatJkui.  Hia  Iten  mt^dad 
™keof  the  worka  going  on  regularly  for  eeven  days  .  ^^  ^_  ^^  fimacea  themselves,  aa  they  bdiwai 
be  did  not  know  wh.1  ...  the  habit  in  Lan^ahire  them  St.  .  th,rough  auceeasi  and  if  ao,  he  .aaudla 
but  in  acoUand,  and  on  the  Tyne,  they  were  not  .ure  other  peopfe.oljdfoUow.  The  number  that  nu* 
mthe  habit  of  runumg  for  Kva,  day.  vrithout  alopp.ge.  ,j,^„,„,  ^J„„,^  ,„  ,  matter  for  the  future.  iC 
With  regmd  to  the  rajoaion  of  the  uon  work,  there  .  '  „   ,    ,„  ,  ,„„,„„  ^^^  h,  „mjd  gin    . 

wu  abaolute  y  none.     The  whole  of  the  ireu  .ork  jra.  J,  a„,^„  ,  „  ^,,  b,cau»  you  bad  to  Jat 

pamtedandtarnd;  the  lute  ..a  fiUed  with  odor  tar,  ^li^'^  the  amouutof  moi.tui4  m  the  saltaud  tbeanuanrt 
andther,  waa  no  escape  of  ga.  there  at  all  The  July  „,  4„„mp„ition  ;  but,  a.  far  aa  he  could  s.y  .tpreaanl, 
oicapi  of  ga.  wbiob  U«k  pUce  waa  from  the  sulphate   y^  ^^  ^^  '^^^^  3  ^^    ^  Bulphuric^5i 

drawn  ont  frem  the  hopper,  and    if  it  were  properly  ^    Lnonut  need  in  tho   clo,«   fumaoee.     Ju  to 

liniahed,  the  amount  of  gaa  which  came  off  was  inhni-  ..... 

teaimal ;  in  fact,  with  sulphate,  snch  aa  waa  mode  hist   whether  this     ■  ™  — 

;"\";°^lI"°°£Ji"'™°''.l.°™°'*f'j"''''  beHmdit  ooid""bnt7if"»r'ihe'in^lity"^uldb. 
they  hod  beim  repeatedly  getting  the  amount  of  un-  „o^derably  redured,  and,  as  the  amount  of  ceo- 
decomposed  salt  down  to  _1  per  cent.,  and  on  nyerago  j^^sation  without  appeared  eiwiedingly  aatufadesr, 
of  »S  tone  ,1  was  -2,3  The  coat  of  repm  waa,  of  j,  j,j  ^  ,^^  Pl-7,  ,j,  ^^^  "J  ,„,  ,^ 
course,  a  difficult  qnrsrtion  tojmawer,  and  bo  cou^d-j,^  ^^j,,,^  ^  ^  ,  mechanical  drenght.  H» 
not  Bay  pemtively  without  farther  eipenence,  but  ho   ,,^        j^  j  ^^  ^^^  sulphate  was  a  thing  th? 

thoogbl  l.  had  duoonnted  that  pretty  weU  when  he  „.d  Sot  been  Iroubbxl  with  at  all.  Sometimea  0. 
had  takm  It  at   double   the  cost  of  the  c.rbonaling   ,„^„^      ,  ^^^^  ,  „„  ooudition  in  which  Inn 

furnace.  The  only  difference  waa  that  they  had  m  ^^e^fo^sd,  but  tbeVeitoliated  andfeUdown  dmertS 
addition  the  central  iron  put.  which  did  not  seem  to  wear  ^^^  ^,^  ^j,  i^hiA  the  hot  region  of  tie  fumaat 
at  dl  for  a  bard  crust  of  sulphate  ha^l  an  inch  Uuek  Awards  the  outef  rim.  The  sampb,  ahown,  which  .« 
temedreund  It,  which  .pparenllypretecteditperfeiiay  anaverageof  aweek'a  work,  wouia.how  that therewe. 
from  the  acid.  AU  the  other  arvaugcraents  were  the  ,,^  jj,^  j^,„,^^,^^  ^^  In  another  aaanli 
same  a.  m  the  carbonater,  crept  the  lute.    The  wear   ^^  ^'^  ^  ,„  ,  j/,  ^^   ,,„,^  ,;^ 

sad  taiir  on  the  Bturers  wss  of  course  greater  than  m   ^__-k-j 
the  case  of  the  carbonater,  but  in  assuming  the  repair 

ThB  Chtinnan  said  they  must  all  feel  very  mnti  ik- 

.. .   .  ilebted  to  Mr.  Macteac  for  his  valuable  paper,  and  tt* 

were  dtung,  poBsibly,  100  tol3l}tonR,whereaf  thiflfurnnce  presence  of  so  many  gentlemen  from  different  put<  of 
TOiiId  do  eaml;  160  tons,  Bothat  if  you  hud  doublo  the  the  country  interested  in  the  alkali  manufactnie  wu ■ 
rate  per  ton,  it  more  than  doubled  the  absolute  amount '  proof  of  the  interest  his  paper  had  awakened,  nb 
in  money.  The  lute  was  made  of  imn  and  filled  with  tar  was  another  illustration  of  what  seemed  to  b«  thi 
or  tar  oU.  Mr.  Claphom  npoke  of  the  Jones  and  Walsh  rerolutionary  period  of  the  alkali  trade.  Some  jmi 
fnmaoe.andsaid  their  own  machinery  muchreBembled  it.  ago  they  were  under  Uio  impresmon  th»t  Mr.  Jones  hai 
—    ■  ■       ■  .       -        --  .^vedt'i  ■ 


tta 


His  impression  waa  that  it  was  quite  the  other  way. ,  solved  the  problem  in  this  difficult  □  ^  . . 

The  original  Jones  and  Walsh  fumnce  waa  the   one    mg  fumaocs,  and  they  were  all  pretty  sanguine  that  till 
•hown  on  the  drawing,  patented  in  1875.     In  1876  he   Jones  furnace  would  be  uniTenuUly  adopted  witbja  a 

G tented  the  carbonating  furnace,  of  which  the  present  j  few  years.  Mr.  Mactear  had  explained  how  tlMM 
macs  might  be  taken  as  an  imitation,  except  tl^t  that  h<n>es  had  been  disappointed,  and  that  there  ma 
was  not  ducharB:ed  from  the  centre.  In  November,  still  room  for  the  application  of  enterprise,  Tni-ili»iiti^ 
1879,  he  patented  thisnewfunuice,  and  in  March,  1880,  .  skill,  and  chemical  knowledge  in  solving  the  probl^ 
Jones  lud  Wolah  patented  their  new  fumaoe,  which  i  of  an  effective  deeomiomny  furnace.  They  most  gin 
resemliled  this  one.  Tho  feature  of  Jones  and  Walsh's  I  Mr.  Mactear  credit  for  his  courage  and  enterpriN  il 
fnmaoe  waa  that  they  added  the  whole  charge  of  salt  carTying  out  what  he  feared  must  have  been  eoit)f 
and  acid  at  one  time,  which  he  believed  to  be  a  radi-  experiments  in  striving  after  perfection.  There  waii* 
ually  bad  principle,  so  far  as  the  condensation  of  hydro  .  doubt  that  the  continuous  process  was  the  thing  to  an 
ohlinio  acid  was  coDcemed.  The  feature  in  his  was,  at :  it  possessed  all  the  advantages  which  Tffi  nfiiJwi 
that  it  was  an  open  mechanical  furnace,  working  had  claimed  for  it  in  the  regularity  of  the  prodlKt,  an  , 
oontinDODaly,  and  giving  up  the  hydrochloric  acid  in  a  doubt  in  economy  of  material,  and  oertainlj  in.  tbt 
alow  continaoua  stream,  which  could  be  very  easily  con-  i  facility  of  condensation,  becanae  llii  iimiilii  iiiiiiwini  ti 
dcnasd.  In  reply  to  Mr.  Alhusen,  he  would  say  tjiert  i  the  muriatic  acid  which  had  to  be  ooodonaed  wat  ttl  . 
waa  no  difBcnIty  at  all  with  the  joints  between  (he  par,  |  most  essential  condition  of  oomplete  oondeD«iti«L  Bt 
and  brickwork.  After  a  short  time  they  got  a  crust  of  should  also  think  It  extremely  likely  that  tlka  pmoM 
•olphate  formed  on  the  whole  of  the  brickwork,  the  i  would  be  attended  by  a  saving  of  acid.  Thia jiuervall 
edge  of  the  ^an  nnder  the  bed  got  covered  with  apro.  [  contributiontoaveryiotereatingqusaticnwUMaraik 
tectdng  ooabng  of  sulphate  of  soda,  which  anted  ,  all  deportments  of  industry,  via.,  the  bnU  of  thi 
tvTj  perfedly  in   frotMting   both   iron   and   briok-   eoonomioal  application  of  madiiiiaj.    Son*  oh  W 
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it  would  neTer  pay  to  get  a  maohine  to  pick 
rS  a  fidd  and  put  them  all  into  one  comer ; 
us  an  extreme  case.  The  real  problem  Mr. 
aa  attempting  to  solve,  was  whether  this 
ration  to  which  machinery  could  be  suoceas- 
ed.  They  all  wished  to  replace  unskilled 
machinery,  but  it  did  not  always  turn  out 
lid  be  done  profitably,  because  there  was 

element  of  repairs,  and  the  necessity  for 
U  in  the  workmg  of  the  machinery.  He 
^ing  to  suggest  difficulties  which  Mr. 
oig'ht  find  in  the  course  of  working 
rention,  for  he  had  no  doubt  he  was 
>le  of  them  himself,  without  any  one  dis- 
1  with  additional  ones.  As  he  had  already 
xperiment  was  of  the  g^atest  value  and 
ad  he  knew  that  in  another  direction  they 
having  a  similar  experiment,  because  Mr. 
as  attempting  a  furnace  on  a  very  large  scale, 
new  principle,  to  the  results  of  which  they 
look  with  great  interest ;  and  perhaps  Idr. 
rould,  at  some  future  time,  g^ve  them  his 
in  a  paper.  Mr.  Mactear*s  process  might  be 
8  one  in  which  the  batches  were  of  no  size  at 
)  it  was  continuous ;  but  Mr.  Allhusen  was 
zy  the  same  problem,  where  the  batches 
)e  on  a  scale  altogether  unprecedented, 
liey  would  be  able  to  see  which  plan 
the  best.  Meantime,  the  more  cautious  or 
ifacturers  would  go  on  in  the  old  way,  keep- 
rer,  their  minds  perfectlv  open  to  receive 
any  quarter.  He  was  glad  that  Mr.  Mac- 
)  interesting  retrospect,  had  given  credit  to 
le,  the  grandfather  of  the  gentleman  now 
r  that  most  important  invention,  the  appli- 
leavy  cast-iron  pans  in  which  to  decompose 
rhat  had  held  its  own,  and  would  continue 
til  Mr.  Alhusen  or  Mr.  Mactear  showed  that 
better  could  be  attained.  Mr.  Mactear  had 
the  very  severe  labour  of  the  decomposing- 
a,  but  his  impression  was  that  these  men  made 
luch  of  it ;  they  turned  over  a  smaller  quantity 
for  a  day*s  work  than  any  other  class  of 
rho  worked  at  furnaces,  giving  as  an  excuse 
)  which  they  were  occasionally  exposed.  No 
r.  Mactear  succeeded  in  getting  a  gas-ti^ht 
at  would  be  an  additional  recommendation 

He  quite  agreed  with  Mr.  Mactear  as  to 

jnB  of  successful  working,  but  the  degree  to 

were  complied  with  must  be  determined  by 

If  rock  salt  could  be  used,  that  also  would 
rantageous.  He  presumed  it  was  the  long- 
ontact  with  the  acid  which  made  the  decom- 
rock  salt  effective,  which  was  not  possible  in 
'.  There  could  be  no  doubt  about  the  saving 
It  went  rather  against  the  grain  to  see  a  man 
machine,  working  a  heavv  rabble,  and  they 
ke  to  see  men  better  employed — they  would 
hem  watching  a  machine  than  acting  as  one ; 
une  in  the' question  he  had  before  alluded  to 
it  where  you  could  replace 'brute  force  by 
eoonomicaliy  with  more  skilled  labour  to 
9e  ooncluded  by  moving  a  vote  of  thuiks  to 


IT. 


20  per  cent,  on  the  capital  for  depreciation  and  interest^ 
there  was  still  2s.  6d.  per  ton  to  the  good.  Now,  even  it 
we  were  to  assume  there  was  another  Is.  of  that  required 
for  excessive  repairs,  and  it  would  still  leave  the  furnace 
economically  successful.  The  Chairman  said,  '*  If  he 
could  produce  a  furnace  which  was  gas-tight,"  but 
that  he  had  already  done,  there  was  no  question  about 
it,  and  the  same  with  regard  to  working  rock  salt,  for 
he  had  shown  them  a  sample  of  rock  salt,  about  100  tons 
of  which  had  been  worked  with  perfectly  good  results. 
The  delivery  of  salt  cake  direct  into  wagons  for  the 
balling  furnace  was  of  course  a  comparatively  simple 
matter ;  and  when  laying  down  new  works  it  would  be 
comparativelv  easy  to  elevate  the  sulphate  direct  from 
this  furnace  mto  uie  hopper  of  the  black  adi  furnace, 
weighing  it  on  the  way.  It  was  in  such  a  com- 
parativelv fine  state  of  division  that  there  was  no  diffi- 
culty In  dealing  with  it. 


of  thanks  having  been  passed, 

tttr,  in  zei^xaiding,  said  there  was  one  ques- 
f  orgotton  to  notice,  vi2. ,  as  to  the  condensing 
e  ooold  not  give  the  exact  number  of  cubic 
f  ,biittliey  w«irB  doing  two  and  a  half  times  the 
)  eondenaerg  which  they  could  do  in  the  same 
ooonected  to  the  did  muffle  furnace.  After  all, 
inft  was  thai  of  repairs,  and  that  could  only 
lij  eameriflnoe.  He  had  assumed  the  cost  of 
I  dmule  thmt  of  the  carbonating  furnace,  and 
IP  tew  thsti  and  hayinglOaded  the  cost  with  i 


FOBBIGH  AHB  COLONIAL  8ECTI0H. 

Tuesday,  February  Ist,  1881  ;  Sir  Eichard 
Temple,  Bart.,  G.C.S.I.,  C.I.E.,  D.C.L.,  in  the 
chair. 

The  paper  read  was — **  The  Industrial  Besources 
of  South  Africa,"  by  Sir  Henry  Bartle  Frere, 
Bart.,  G.C.B.,  G.C.8.I.,  D.C.L.,  LL.D. 

In  order  to  obtain  the  final  corrections  of  the 
author,  the  publication  (at  his  request)  has  been 
delayed  until  next  week,  when  a  full  report  of  the 
paper  and  discussion  will  be  printed  in  the  Journal. 

The  Chairman,  in  introducing  the  subject  of  the 
evening  to  the  meeting,  recalled  to  the  memory  of  the 
members  the  circumstance  that  the  African  Section  of 
the  Society  was  opened,  some  years  since,  by  Sir  Bartle 
Frere,  in  an  inaugural  address,  which  is  printed  in 
the  22nd  volume  of  the  Journal.  He  was  sure  it 
would  be  a  great  delight  to  all  members  present  on 
this  occasion  to  welcome  Sir  Bartle  back  ag^ain  amongst 
them,  after  the  arduous  task  he  had  since  then  had  to 
perform,  and  that  it  would  also  be  a  great  satLsfaction 
to  the  Society  to  receive  the  results  of  so  large  a 
practical  experience  in  the  affairs  of  South  Africa,  in 
the  form  of  the  paper,  which  would  now  be  read. 

Sir  Bartle  Frere  then  proceeded  to  give  an  account  of 
the  present  state  of  the  various  districts  of  South  Africa, 
comprising  the  old  Cape  Colony,  including  Kaffraria, 
Basutoland,  and  Griqualand  West;  the  colony  of 
Natal :  the  Orange  River  Free  State ;  the  Transvaal ; 
and  tfa^  Transgariep  and  Damaraland.  He  spoke  of 
the  mineral  resources  of  each  section  of  the  land ;  of  the 
ag^cultural industries;  of  the  harbours,  telegraph  lines, 
railways,  and  of  the  recent  rapid  development  of  steam 
navigation ;  and  he  finished  his  address  with  a  special 
allusion  to  the  condition  of  the  large  population  of 
native  races  that  is  still  spread  over  the  land,  and  to 
the  necessity  which  this  implied  for  good  and  strong 
Grovemments  over  them,  if  any  effectual  advance  is  to  be 
made  in  the  direction  of  a  permanent  civilisation  for 
them. 

After  the  reading  of  the  paper.  Viscount  Sidmouth 
asked  some  questions  re^^arcung  the  harbours  of  South 
Africa.  Mr.  Jones  exhibited  some  specimens  of  the 
diamondsoftheGriqualanddistrictson  behalf  of  Professor 
Tennant.  Sir  Bartle  explained  there  could  be  no  doubt 
Delagoa  Bay  was  a  magnificent  harbour,  and  capable  of 
bdng  connected  with  the  Transvaal  by  a  short  line  of  rail- 
way.  Sir  David  Tennant,  the  Speaker  of  the  Cape  House 
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of  Assembly,  substantially  oonfinned  the  account  given 
by  Sir  Bartle  of  the  capabilities  of  the  place,  and  de- 
Boribed  the  extent  of  country  which  is  already  opened 
out  by  railwdtys.  Dr.  Badger  wished  that  it  were  possible 
some  near  neighbours  of  England,  who  were  dissatisfied 
with  their  lot,  could  be  got  to  understand  that  there 
was  a  good  field  for  prudent  industry  in  the  land, 
described  in  the  paper.  Mr.  Robert  Kawlinson  re- 
marked upon  the  opening  out  of  roads  and  the  i)€cu- 
liaiities  of  indigenous  labour.  The  meeting  terminated 
with  a  vote  of  thanks  to  the  author  of  the  paper, 
which  was  proposed  by  Sir  David  Tennant,  and  seconded 
by  Mr.  Peace. 


VIHTH   0BDIKAB7   XEETIKe. 

Wednesday,  February  2nd,  1881  ;  Robekt 
GiFFEN,  Chief  of  the  Statistical  Department  of  tLe 
Board  of  Trade,  in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Bridge,  John,  F.R.G.S.,  Marlborough-house,  Sale,  near 

Manchester. 
Cochrane,  Vioe -Admiral  the  Hon.  Arthur  A.,  C.B., 

United  Service  Club,  S.W. 
CoUingwood,  Lieut.  William,  The  Limes,  Cheshunt, 

Herts,  and  India-office,  S.W. 
Fisher,  John,  43,  Mincing-lane,  E.C. 
Hall,  William  Shipley,  79,  Cannon -street,  E.C. 
Haslam,  Alfred  S^le,  Duffield-road,  Derby. 
Helder,  Augustus,  Corkide,  Whitehaven. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Barker,  George  E.,  Sutherland-villa,  Chiswick. 
Barlow,  Walter  Alfred,  6,  St.  Paul's-churchyard,  E.C. 
Buchan,  William  Paton,  21,  Renfrew-street,  Glasgow. 
Burt,  lYederick,  F.R.G.S.,  Woodstock,  Crescent- road, 

Crouch-end,  N. 
Temple,  Sir  Richard,  Bart.,  G.C.S.I.,  CLE.,  D.C.L., 

The  Nash,  near  Worcester. 
Tovey,  Major  Hamilton,  R.E.,  Waltham  Abbey,  Essex. 

The  paper  read  was  on — 


TRADE  PROSPECTS. 

By  Stephen  Bourne,  F.8.8. 

It  has  often  been  remarked  that  trade  moves  in 
cycles,  depression  and  elevation  alternating  and 
succeeding  each  other  at  intervals,  not  indeed  of 
exactly  the  same  duration,  but  with  such  approach 
to  regularity  that  at  any  particular  period  we  may, 
with  some  pretension  to  accuracy,  predict  what  is 
likely  to  follow  within  a  short  period  of  ihe  time 
at  which  the  observation  is  made.  It  is  generally 
found,  too,  that  activity  is  not  Confined  to  one  or 
more  countries;  but,  unless  some  special  cause 
intervene,  that  prosperity  or  adversity  pervatdes 
the  whole  trading  world  at  very  nearly  the  same 
time.  The  movmg  cause  may  originate  in  one 
place  or  in  one  branchy  but  it  soon  becomes  more 
or  less  difiPused ;  and  this  will  necessarily  become 
the  more  marked  as  rapidity  <^  communication 
and  facilities  for  transport  are  extended.     The 


duration  of  these  cycles  is  supposed  to 
ten  or  eleven  years,  and,  starting  with  '. 
commencement  of  the  present  reign — i 
following  upon  severe  banking  and  cc 
embarrassments  in  the  United  States  in 
ceding  year,  there  was  a  panic  in  Londoi 
that  1847,  the  year  of  the  Irish  famine 
one  in  which,  after  the  collapse  of  th 
mania  of  1845,  the  commercial  panic 
attained  its  height.  In  1857,  again, 
succeeding  the  Russian  War,  and  that  in 
Indian  Mutiny  broke  out,  the  Bank  Act 
suspended.  In  1866,  there  was  a  panic 
commercial  and  joint  stock  companies,  th« 
which  exercised  a  fatal  influence  upon  tl 
the  three  following  years ;  and  since  the 
there  was  severe  depression,  from  which  tl 
did  not  commence  to  emerge  until  the  i 
1879. 

Between  each  of  these  dates  there  cam< 
of  great  commercial  and  manufacturing  p 
producing  an  inflated  condition,  to  be  sue 
the  next  wave  of  depression.  It  may 
however,  that,  as  might  naturally  be 
the  interval  between  the  hcif^ht  of  o] 
and  the  depth  of  the  other  has  genei 
shorter  than  that  of  the  following 
When  once  the  tide  begins  to  rise,  it  flow 
rapid  progress,  then  descends  rapidly,  a 
a  long  ebb,  or  at  least  a  slight  flow,  r 
event  or  condition  of  things  sets  the  c 
speculation  moving,  renders  everything 
for  a  time,  and  then,  having  exhausted  i1 
collapse  ensues.  The  rise  of  the  last  dec 
menccd  soon  after  the  termination  of  th( 
German  War,  in  1871,  proceeded  with  im 
rapidity  through  1872  to  1873,  and  ha 
descended  much  in  1874  ;  but  1875-G  wer 
deep  depression,  those  of  1877-8,  with 
eight  months  of  1879,  remaining  at  a  very 
The  first  indications  of  revival  were  ol 
August,  1879 ;  and  though  there  have  bee 
downs — rapid  transitions  since  then — 
been  a  well-snstained  general  improvemec 
the  year  just  ended,  seeming  to  justify 
still  further  progress  which  may  lead 
g'eatcr  inflation  than  any  we  have  before  ^ 
The  present  condition  of  trade,  and  the  : 
offers,  is  the  subject  with  which  it  is  pi 
deal  on  this  occasion. 

England  is  so  essentially  a  manufacti 
trading  community  that,  notwithstand 
may  be  distress  in  other  of  her  interei 
these  are  progressing  well,  the  country  m 
to  be  prosperous;  at  least,  it  .wears  the 
being  so,  notwithstanding  that,  as  at 
the  agricultural  interest  may  be  suffering 
The  United  States,  on  the  contrary,  is  so 
an  agricultural  nation  that,  even  when  t 
tion  of  her  manufactures  is  not  enconra 
may,  on  the  whole,  be  said  to  be  fl< 
Therefore,  without  in  the  smallest  degr 
rating  the  importance  of  our  agriculture, 
of  first  importance  must  be  given  to  our 
which  manufactures  form  an  importan 
Herein  lies  a  real  difference  between  tl 
Kingdom  and  the  United  States,  that  the 
large  trade  irrespective  of  her  manufaotii: 
the  trade  of  the  other  is  principally  in 
her  own  productions.    British  merchanl 
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dug  for  our  own  need  or  selling  our  own 
I,  deal  with  and  in  the  produce  of  every  part 
world,  whilst  at  present — we  do  not  say 
iig  it  may  be  so— American  traders  are 
employed  with  the  interchange  of  goods 
she  pit)dnces  for  sale,  or  imports  for  con- 
dh.  Almost  everything  that  is  grown  or 
ndfl  a  market  here,  and,  what  is  of  immense 
ince,  may  be  made  the  means  of  raising 
until  the  state  of  the  market  suits  for  or 
}  a  sale.  It  is  through  this  that  wc  are  so 
concerned  with  the  welfare  of  every  land — 
Q  their  prosperity  or  are  partners  in  their 

e,  in  the  widest  acceptation  of  the  term, 
be  divided  into  two  separate  branches,  the 
and  the  foreign — which,  though  closely 
ted  and  greatly  dependent  upon  each  other 
often  very  differently  circumstanced  and 
e  a  greatly  differing  influence  on  the  general 
?.  The  profits  of  the  home  trade  depend 
its  activity,  and  they  do  not  add  to  the 
of  the  country  as  a  whole.  That  wealth,  so 
it  arises  from  home  industry,  is  the  surplus 
ing  of  that  which  labour  produces,  after  that 
the  support  of  the  labourers  consume  is 
ed.  If ,  as  on  a  former  occasion*  I  attempted 
ve,  every  worker  does,  on  an  average,  pro- 
ivioe  as  much  as  suffices  for  his  own  support 
at  of  the  non- workers  dependent  upon  lum ; 
ilf  of  that  which  he  produces  may  become 
t)ject  of  trade,  and,  unless  wasted  or  con- 
,  be  so  much  additional  wealth  to  some 
Its  transfer  from  hand  to  hand  by  the 
i  through  whom  it  passes,  though  profitable 

or  more  of  these,  does  not  meJce  it  the 
raluable  as  a  contribution  to  the  wealth  of 
tion.  Not  so  with  our  foreign  trade.  What- 
fferenoe  of  value  there  may  be  between  an 
brought  hither,  and  that  with  which  it  is  paid 
if  on  the  right  side,  so  much  added  wealth ; 
y  so,  in  if  a  permanent  shape ;  indirectly  so, 
Bumed  in  the  sustenance  of  those  whose 

produces  something.  But,  once  imported, 
dxrrg  can  give  it  additional  value  to  the 
y ;  for,  though  one  man  misiy  gain,  it  is  at 
cpense    of    another.    Home    trade    is    the 

of  acquired  wealth,  and  betokens,  by  its 
,  the  existence  of  prosperity.  Foreign  trade, 
I  supposing  it  is  not  a  losing  one,  is  the 
r  of  prosperity.  For  this  reason,  then,  it  is 
rospects  of  foreign  trade  which  demand  the 
consideration.  One  more  distinction  it  is 
uy  to  draw,  that  between  the  trade  itself  and 
laers  by  whom  it  is  carried  on.  Ordinarily, 
trade  be  good,  the  trader  profits  by  it,  but 
cessarQy  so.  A  merchant  may  purchase  a 
I  cotton  goods  with  so  much  money,  expend 
db  more  upon  conveying  it  to  a  foreign 
t,  and  there  sell  it  at  a  loss.  He  may  have 
d  the  proceeds  to  be  exx>ended  in  purchasing 
^  whMt,  which,  when  it  reaches  him,  may 
r  len  than  it  has  oost  him,  and  so  make  a 
1  lots;  yet,  after  all,  the  wheat,  when  it 
If  xoay  be  of  more  value  than  the  cotton 
ilhr  Mot  away.  The  country  has  been  a 
,  taowgh  the  trader  has  been  a  loser.  It  is 
ia  or  lots  which  aoomeB  to  the  country  from 
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this  trade  which  it  is  proposed  to  consider,  not 
that  which  pertains  to  the  individual  tntder. 

Again,  our  foreign  trade  must  be  divided  into 
export  and  import.  There  is  no  need  here  to  raise 
the  much  vexed  question  as  to  which  of  these  it  is 
that  best  evidences  the  prosperity  of  the  country. 
That  has  been  fully  examined  in  a  paper  on  the 
'*  True  Relation  in  which  Imports  should  stand  to 
Exports;  "*  but,  in  the  belief  that,  in  the  present 
condition  of  the  country,  it  is  the  exports  on  which 
our  trading  prosperity  depends,  they  will,  in  the 
first  place,  occupy  attention.  This  opinion  receives 
striking  confirmation  from  the  following  figures, 
commencing  with  1872,  admittedly  the  year  in 
which  the  inflation  of  trade  reached  its  greatest 
expansion,  when,  also,  our  exports  of  British  pro- 
duce and  manufactures  attained  a  higher  value 
than  any  previous  or  succeeding  year  has  seen, 
whilst  our  imports  have  not  progressed  in  the  same 
sequence.  The  goods  exported,  after  having  been 
previously  imported  from  abroad,  are  excluded 
from  both  sides  of  the  accountf  : — 


1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 


Exports. 


Imports. 


In  Million  £'&  to  Two  Decimals. 


J. 


256-26 
255-17 
239-50 
223-47 
200-64 
198-89 
192*85 
191-63 
222-81 


296-36 
315-45 
311-99 
315-79 
319-01 
340-97 
316-14 
305-74 
350-00  (F) 


Excess  of 
Imports. 


40-10 

60-28 

72-43 

92-32 
118-37 
14208 
123-29 
114-21 
127-19  (?) 


As  trading  prosperity  waned  so  did  the  amount 
of  our  exports  fau  off,  as  it  waxed  so  have  they 
begun  to  increase.  They  have  not  yet  re  ache  1  the 
level  of  1872,  but  a  growth  similar  to  that  whioh 
has  ts^Lcn  place  in  the  last  year,  would  bring  the 
present  one  up  to  almost  the  exact  amount  of  1872, 
the  decade  thus  ending  as  it  began. 

A  somewhat  closer  examination  of  these  figures 
is  necessary  for  an  estimate  of  their  true  import. 
It  would  be  tedious  to  go  through  all  the  various 
articles  of  export,  and  this  having  been  done  else- 
where, the  result  has  been  to  show  that,  taking 
the  three  great  industries  of  cotton,  wool,  and 
iron,  the  teaching  they  afford  does  not  differ  from 
that  of  the  whole.  It  will  be  sufficient  to  take  the 
three  years — ^highest,  lowest,  and  last— thus : — 


Exported. 

1872. 

1W9. 

1880. 

Cotton  manufactures    : . . . 
Iron,  induding  hardware ) 

and  machinery 
WooUon  manufactures .... 

£ 
80-13 

49-35 

38-49 

£ 
63-97 

29-73 
19-57 

£ 
76-66 

41-08 

20-60 

107-97 

113-27 

137-24 

Fer-oentage  of  whole  ex- 
ports  • «•. 

65 

69 

02 

With  these  amounts,  it  may  be  useful  to  compare 


•  Same  volume,  pp.  162-192.  

f  The  tables  throughout  are  constructea  in  iniinoinii  to  two 
dedmalB :  thus,  for  S56'26,  read  256*200-000. 
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the  quantitiee,  so  far  as  they  are  shown  in  bulk  in 
the  published  returns,  yiz : — 


Exported. 


Cotton  pieoe-ROods  (yards) 
Iron  and  Steel  (tons)  .... 
Woollen  piece-goods  ( yards] 


1872. 


3,53516 

3-39 

384-82 


1879. 


1880. 


3,724-S5  4,496-34 

2-88  3-79 

232-90       240  0) 


This  compaiison  brings  out  the  fact  that,  whilst 
the  quantity  of  cotton  piece-goods  is  larger  in 
1880  than  in  1872,  by  25  per  cent.,  the  money 
▼alne  is  actually  smaller.  For  the  same  years,  the 
price  of  the  raw  cotton  imported  having  been  in 
1872,  688.  5d.;  1879,  55s.  Id.;  1880,  558.  per  cwt. 

The  tons  of  iron  exported  were  10 J  per  cent, 
more  in  1880,  the  money  value  21  per  cent,  less, 
the  price  of  pigs  beinff,  in  1872,  102s.  2d. ;  1879, 
45s.  2d. ;  1880,  63s.  lOd.  per  ton. 

The  quantities  of  woollen  piece-goods  had  fallen 
42  per  cent.,  the  money  value  46  per  cent.,  whilst 
the  price  of  the  wool  imported  was — 1872, 
Is.  2-3d.;  1879.  Is.  2*5d. ;  1880,  Is.  l-6d.,  per  lb. 

The  inference  to  be  drawn  from  these  varia- 
tions is,  that  in  each  class  of  goods  tbe  profits 
realised  by  the  sale  must  have  been  much  smaller 
in  the  last  year  than  they  were  in  the  first  of  the 
three  periods. 

A  glance  at  the  values  of  our  imports  given  above, 
will  show  that  their  amoimt,  in  the  several  years, 
does  not  vary  with  the  degree  of  trading  prosperity. 
In  this  they  differ  from  the  exports,  and  for  more 
than  one  reason.  For  our  exports  we  get  the  best 
price  we  can,  and  if  the  markets  to  which  they  are 
sent  rule  low,  we  must  be  content  with  small  profits 
or  none  at  all ;  whereas,  with  the  imports,  we 
must  buy  largely  for  our  own  sustenance,  and  if 
the  prices  are  high  we  are  compelled  to  pay  them. 
The  supplies  of  food  we  need  depend  much  upon 
seasons  of  fertility  or  otherwise  at  home,  but 
are  steadily  increasing  with  the  growth  of  our 
home  population;  the  whole  of  which  increase 
must  necessarily  be  thrown  upon  foreign  sources, 
since  we  grow  less  by  more  tban  one-half  than 
suffices  to  feed  the  existing  numbers.  Three  classes 
of  articles  may  be  selected  to  illustrate  the  relation 
which  these  bore  to  the  whole,  in  the  same  three 
years  as  were  taken  for  the  exports,  thus : — 


Imported. 

1872. 

1879. 

1880. 

Articles  for  consumption  as 
food  and  beverage 

Materials  for  textile  manu- 
mamif actore 

£ 

148-25 

92-40 
60-79 

£ 

173-97 

73-11 
46*81 

£ 

187-20 

84-23 

Other  manufactures,  &c. . . 

61-82 

291-44 

293-89      333-25 

These  figures  disdose  the  fact  that,  whilst  our 
food  imports,  as  between  the  period  of  the  highest 
prosperity  and  revival,  1872  and  1880,  have 
increased  26  per  cent.,  and  other  articles  22  per 
cent.,  there  has  been  a  decline  of  9  per  cent,  in 
the  value  of  the  supplies  taken  for  the  support  of 
our  textile  manufactures.  But  if  the  comparison  be 


made  between  last  year  and  its  predeceesor,  i 
be  found  that  all  have  increased  in  the  prop< 
of  8,  32,  and  15  per  cent,  respectively. 

A  point  of  considerable  importance,  as  re 
the  indications  these  figures  afford  of  gT< 
prosperity,  is  to  ascertain  whether  these  inc 
owe  their  existence  to  the  sale  or  purchase  of '. 
quantities  or  at  higher  prices.  A  series  of 
^aborate  calculations  into  the  values  of  187< 
1880  give  these  results  as  to  the  exports,  thf 
gains  in  the  value  is  due  on : — 


Tovolumeof  ex-  ) 
ports  j 

To  price  at  which  ) 
sold  J 


Cotton. 


£ 
9-01 

1-87 


10-88 


Per 
cent. 


83 
17 


Wool. 


£ 
•69 

•30 


•99 


Per 
cent, 


70 
30 


Iron. 


£ 
6-16 

2-70 


88-6 


From  this  it  would  appear  that  the  addil 
profit  obtained  by  our  cotton  manufactures  ( 
per  cent.)  has  been,  proportionately,  far  less 
in  our  iron  or  wool,  in  which  the  relati< 
volume  to  value  is  exactly  the  same — 30  per 
So  with  our  imports,  the  additional  values  i 
one  year  over  the  other  have  arisen,  in — 


• 

5-3 

■4J 

1 

40 

4 

1 

65 

• 

o 

From  volnme 

.,, 

£ 
5*23 

£ 
7-22 

£ 
10-5( 

unports 

From    price 

of 

1 

8-00 

60 

3-90 

35 

4-51 

imports 

13-23 

11-12 

1501 

Showing  that,  to  the  higher  cost  of  our  to 
owe  60  per  cent,  of  the  increased  payment,  a 
the  other  classes  only  35*30  per  cent.  This  i 
portant,  seeing  that  the  one  is  consumed 
others  are,  to  a  considerable  extent,  recovei 
the  prices  obtained  on  the  sale  of  the  mai 
tured  goods. 

Putting  together  the  whole  of  the  articles  ' 
have  been  included  in  these  calculations — beL 
the  principal  ones  that,  from  the  nature  of  t 
formation  supplied,  admit  of  such  investtgal 
it  will  be  seen  that  of  exports,  to  the  va 
£203-12,  in  1880,  the  excess  over  1879 
£26-26,  of  which  £18*68  was  due  to  fr 
quantities,  and  £7-58  to  higher  prices.  O 
ports  of  foreign  goods,  to  tibe  value  of  £3. 
the  excess  was  £39-36,  of  which  £22-95 
from  greater  bull^  and  £16-41  was  due  to  g 
cost.  That  is,  that  for  the  extra  receipts  fo 
ports  we  had  to  give  71  per  cent,  more  in  qua 
whilst  out  of  our  extra  payments  for  imports 
58  per  cent,  went  for  additional  bulk. 

]^om  what  has  now  been  said,  it  ia  evidan 
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18  been,  daring  the  past  year,  a  real  and 
iaI    reviral  in  the  export  trade  of  the 

aooompanied  by  a  still  greater  expansion 
ports.  The  real  start  in  both,  from  the 
3iiit  of  1879,  is  really  greater  than  has 
wn ;  for  the  turning  point  haying  been  in 
of    that    year,    the    gains  in  the  latter 

hide  some  of  the  losses  in  the  former 
may  be  shown  by  altering  the  period  of 
to  which  the  twelye  months  are  compiled. 


Total  Exports. 
s,  ending  3l8t  July. .     ir214'24 
31st  Dec...       222*81 


»> 


Imports. 

i:4U4-31 

409-99 


)  proceeding  in  an  attempt  to  forecast  the 
rogress  of  our  foreign  trade,  from  the  evi- 
Sorded  by  the  past,  and  especially  the 
ast,  it  may  be  well  to  inquire  somewhat 
condition  of  the  home  trade;  premising 
facts  being  much  more  difficult  to  ascertain. 
Its  they  giye  are  inferential  rather  than 

i  extent  to  which  cotton  has  been  manu- 
.  for  home  use  in  the  three  seyeral  years,  it 
»le  to  form  a  tolerably  correct  judgment. 
acting  from  the  weight  import^  the 
es  exported  m  the  raw  condition,  and  then 
ing  at  the  generaUy  accepted  rate,  of  iiye 
the  lb.,  we  can  guess  at  the  quantity  that 
ing  the  year,  been  absorbed  m  the  manu- 
)f  goods  for  domestic  consumption.  Thus — 


1872. 

1879. 

1880. 

:on  imported   .... 
ton  exported   .... 

curts. 
12-64 
2-43 

cwts. 
1317 
1-08 

cwts. 

14-56 

201 

I  in  thid  country. . 

10-21 

11-49 

12-64 

iece  goodB  exported 
d  thread   

6-30 

1      2- 

6-60 
2-20 

8-00 
2- 

8-30 

8-80 

10-00 

for  home  use  .... 

1-91 

2-09 

2-54 

portion  as  the  raw  material  retained  for  use  in 
the  latter  years  has  done;  there  is  room  for 
supposing  that  there  has  been  a  greater  consump- 
tion at  home,  although  the  trading  reports  scarcely 
bear  out  this  supposition. 

Coming  next  to  the  iron  industry,  the  raw 
material  for  which  is  principally  of  home  produc- 
tion ;  we  find  that  the  impetus  giyen  to  manufac- 
ture for  export,  has  induced  a  more  than 
corresponding  increase  in  the  number  of  fumacea 
put  into  blast,  and  hence  the  manufacture  of  a 
larger  output.  It  has  been  estimated  that  the 
quantities  may  stand  thus : — 


1880. 


Pig  iron  produced 

Importation  of  iron  ore    

Exportation  of  manufactured  iron 


1872. 

1879. 

tons. 

6-74 

•80 

3-39 

1 

tons. 
5-99 
108 
2-88 

tons. 
7-20 
2-63 
3-79 


\  IB  thus  reason  to  think  that  the  home 
1  cannot  haye  been  greater  during  the  past 
in  in  the  preyious  one,  though  both  con- 
ty  exceeded  that  of  1872. 
gards  the  progress  of  woollen  manufactures, 
not  able  to  calculate  so  closely,  but  some 
ition  18  afforded  by  the  quantities  of  the  raw 
1  imported  and  exported. 


1872. 

1879. 

1880. 

ported 

jam  exported. .. . 

380-80 
184-91 

lbs. 
600-20 
292-40 

lbs. 
668-37 
281-02 

Ifovse   

196-89 

207-80 

287-35 

Mi  poasUe  to  ettimate  the  weight  of  wool 
)d  m  the  maniilactiire  of  the  goods  ex- 
bat  M  ihm^f  in  1880,  haye  not,  in  the 
tibote  of  1879,  by  so  large  a  pro- 


It  is  generally  admitted  that  the  stocks  in  hand 
are  larger  than  they  were  last  year ;  and,  if  so,  it  is 
difficult  to  see  how  there  can  be  such  a  greatly 
increased  demand  for  home  consumption  as  ia 
supposed.  There  can,  however,  be  no  doubt  that 
the  additional  number  of  ships  known  to  be  on  the 
stocks,  or  recently  off  them,  must  hayerequiredmore* 
iron  for  their  construction.  It  is  significant,  too, 
that  the  exportation  of  iron  in  December  last  was 
some  22,000  tons  less  than  in  the  same  month  of 
1879,  and  that  the  stocks  in  bond  in  the  United 
States,  which  has  been  our  best  customer  of  late> 
are  greater  than  they  were. 

Another  feature,  which  is  generally  and  rightly 
taken  to  indicate  the  briskness  of  trade,  is  the 
amount  of  railway  traffic  receipts,  which,  as  pub- 
lished, haye  during  the  past  half-year  amounted  to 
£226'27,  being  an  increase  of  £1*01  on  the  corres- 
ponding period  of  1879.  This,  howeyer,  must  not 
be  attributed  wholly  to  the  home  trade,  for  the 
carriage  of  goods,  especially  iron  to  the  ports  of 
export,  and  the  transport  of  grain  from  the  porta 
of  import,  will  haye  added  largely  to  this  extension 
of  traffic. 

The  London  Clearing-house  returns  again  are 
evidence  that  something  which  is  worth  money  ia 
passing  from  hand  to  hand.  Yet  this  may  not  be 
so  much  from  trade  in  goods  as  from  speculation  in 
funds,  stocks,  and  shares,  as  may  be  inferred  from 
the  yery  large  figures  of  settling  days— 1879, 
£4,859-  millions;  1880,  £5,716-  millions. 

Any  review  of  our  trading  position,  or  attempt 
to  estimate  its  progress  during  this  or  following 
years,  must  be  incomplete  if  attention  be  not 
paid  to  the  state  of  our  finances.  The  low  rate  of 
mterest  at  which  money  is  to  be  lent,  and  the 
high  price  at  which  Consols  or  other  stocks  are 
to  be  sold,  may  evidence  either  that  trade  is  so 
profitable  as  to  provide  large  surpluses  for  inyest- 
ment,  or  so  contracted  as  to  leaye  little  room  for 
the  employment  of  capital  already  acquired.  As  » 
rule,  howeyer,  when  trade  is  brisk,  money  is  dear, 
and  cheap  in  times  of  limited  employment.  This  has 
been  and  is  the  case  in  the  last  and  the  present 
years,  and  the  gradual  hardening  of  the  market 
induces  the  belief  that  money  is  now  finding 
employment  in  trade  rather  than  in  fixed  invest- 
ments.   Tet,  it  will  not  be  safe  to  rely  too  much 
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upon  this  as  evidence,  for,  with  increasing  facilities 
for  interchange  of  money  securities  and  credits, 
the  plethora  or  scarcity  of  available  money  in  this 
country  may  be  affected  by  circumstances  other 
than  those  of  trade,  at  homo  as  well  as  abroad. 
An  attentive  survey  of  the  state  of  the  money 
market,  as  evidenced  in  the  Bank  rates,  the 
stocks  of  bullion  held  by  the  Bank,  the  prices  of 
the  public  funds  and  other  securities  yielding 
a  fixed  income,  at  the  different  periods  of  our 
commercial  history,  cannot  fail  to  throw  much 
light  upon  our  tradiug  condition  at  the  present 
moment,  and  its  probable  progress  in  this  and 
following  years.  But  this  subject  is  so  much 
complicated  by  the  operation  of  political  move- 
ments in  other  countries  as  well  as  our  own,  and 
influenced  by  a  variety  of  other  causes,  into  which 
there  is  not  time  now  to  enter,  that  it  must  be 
passed  somewhat  lightly  over. 

The  mere  fact  that  money  is  plentiful  or  other- 
wise in  New  York,  Vienna,  or  Paris  instantly  acts 
upon  the  available  supply  in  London.  Nor  is  it 
possible  at  all  to  ascertain  where  the  money  cm- 
ployed  in  any  one  trading  or  mercantile  centre  is 
really  owned.  Thus,  English  mercantile  bills  are 
constantly  discounted  in  Paris  and  vice  versa j  just 
as  the  current  rates  of  interest  in  the  one  place  or 
other  may  make  the  process  easy  to  be  effected ; 
and  purchases  of  English  funds  or  stocks  may  be 
made  on  American  account  without  any  movement 
of  either  bullion  or  goods.  There  is  reason  to 
believe  that,  during  late  years,  when  the  balance 
of  trade  between  England  and  the  United  States 
was  increasingly  against  us,  American  securities 
held  in  England  were  largely  bought  back  in  pay- 
ment for  our  excess  of  imports ;  and,  though  now 
it  is  stated  that  very  large  purchases  of  American 
railway  and  other  stocks  have  been  made  here  by 
bona  fide  investors,  it  is  difficult  to  see  how  the 
purchase-money  has  been  transmitted  to  the  other 
side  of  the  Atlantic ;  seeing  that  a  comparatively 
small  amount  of  bullion  has  been  sent  over,  whilst 
our  obligations  for  imported  food  have  been  very 
large.  Judging  by  present  appearances,  it  would 
6eem  that  there  is  no  lack  of  money  for  trading 
purposes,  or  for  increasing  means  of  manufacturing 
articles  for  export,  but  very  little  disposition  to 
pat  it  fully  to  such  uses;  thus  evidencing  very  little 
confldcnco  in  any  great  expansion  of  trade  being 
about  to  arise. 

Too  much  stress  has  been  laid  upon  the  great 
rise  in  the  prices  of  all  public  securities,  which  is 
variously  stated  to  have  been  15  and  17  per  cent, 
within  the  year,  equaling  upon  three  to  four 
thousand  million  pounds  sterling — the  estimated 
amount  held  in  the  United  Kingdom — an  addi- 
tion to  capital  of  450  to  600  millions,  and 
this  is  spoken  of  as  though  it  rendered  the 
country  actually  more  wealthy.  No  one  really 
believes  that  the  country's  wealth  has  thus  in- 
creased. An  individual  holder,  or  even  a  number  of 
such,  seeking  to  realise  investments,  may  now  do 
80  to  an  advantage ;  but  let  the  whole,  or  even  a  largo 
number  of  such  holders  seek  to  turn  their  stocks 
into  money,  and  prices  would  immediately 
recede.  Tet  this  nominal  growth  of  wealth  is, 
to  a  great  extent  real  for  trade  purposes.  Bankers 
and  others  will  lend  on  such  securities  more  when 
they  are  high  than  low,  or,  at  any  rate,  their  owner 
can  obtain  more  credit  with  which  to  traffic.    It  is 


this  credit  that  creates  so  many  flactoatio 
trade.  A  belief  arises  that  more  goods  wi 
required  for  exportation  or  consumption, 
forthwith  purchases  are  -made,  in  the  expeo* 
of  selling  again.  Prices  go  up,  as  willing  b 
increase,  until  it  is  found  that  the  real  denu 
small,  and  forthwith  there  is  a  rebound.  Tb 
been  evidenced  in  the  transactions  of  18« 
Orders  came  from  America  for  iron,  princm^ 
the  form  of  rails,  or  pigs  to  make  rails ;  procl 
was  increased ;  prices  went  up,  then  fell,  asrz 
have  partially  risen — to  fall,  it  is  probable,  still 
when  it  is  found  that  the  demand  has  sUlj 
or  ceased.  This  demand  really  arose  free 
causes:  the  excessively  low  figure  to  whfi 
prices  had  fallen,  and  the  lamentable  de*» 
in  our  late  harvests,  which  rendered  lar^ 
chases  of  grain  necessary.  The  ready  ssL^ 
American  agriculturists  found  for  their  7>j 
induced  the  belief  that  extended  cultivation ' 
be  profitable.  To  do  this,  additional  nzi 
were  necessary,  and,  our  rails  being  cheap,  i 
instead  of  money,  were  taken  in  payment 
saved  us  from  the  expected  drain  of  bullioa 
the  time,  and,  should  our  harvest  this  year  p 
good,  may  save  us  from  it  altogether.  If  bo, 
anticipated  expansion  of  trade  with  the  Ui 
States  will  not  go  on  for  any  length  of  I 
Other  causes  have  acted  in  a  sinoOar  manner  i 
other  branches  of  trade,  as  evidenced  in  Hie  id 
ing  figures,  showing  the  destinations  of  our  i 
tional  exports  during  the  twelve  months  ei 
30th  September  last,  as  compared  with  the 
to  the  same  countries  in  1872  and  1879. 


Value  of  Exports. 

1871-2. 

1878-9. 

IS 

To  United  States 

,,  British  India   

„  China  and  Japan    .... 
,,  all  other  countries    ... 

£ 

40-53 

22-37 

11-34 

173-02 

£ 

16-30 

23-64 

9-28 

138-32 

1 

Total    

247-26 

188-04 

2: 

Thus  the  increase  in  our  exports  in  the  one 
was: — 


To  United  States  . . 
British  India  . . 
,,  China,  Japan  .. 
,,  Other  countries 


>♦ 


£ 

1619 

7-61 

3-05 

4-59 


90  per  cen 
32 
33 
3 


The  similar  figures  for  the  year  ending  Deec 
last,  are  not  yet  published.  The  totol,  hoi 
for  the  year,  as  found  in  the  monthly  retu 
£222-81,  or  £4*43  above  that  f or  the  twelvem 
ending  in  September,  that  being  the  excess  o 
last  quarter  of  1880  over  that  of  1879.  Thai 
portion  of  this  excess  will,  probably,  be  icm 
be  to  India ;  and  some  to  Australia  and  CStf 
with  whom  our  trade  has  been  little  of 
Yet,  even  when  this  is  added,  it  will  still  be 
how  limited  has  been  the  area  of  enlarged  e^ 
The  **  other  countries  "—that  is,  all  the  wwA 
sides,  America,  India,  China,  and  Japan— li 
from  us  143  millions  out  of  218,  £ava  nl 
furthest,  increased  their  porohases  by  moit 
5  or  6  per  cent.    Nor  does  this  repreeeoigi 
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tnde,  8moe  the  general  rise  in  prices  will  account 

to  some  4  per  cent,   of    the   additional  value, 

iKving  the  quantities  of  the  goods  much  as  they 

^TBe  before.  With  one- third  of  our  customers  we 

^^we  done  better  business  in  1S80 ;   with  two- 

^^fftads  it  has  remained  stationary,  even  during  the 

.^Mint expansion;  whilst,  as  compared  A^dth  1872, 

4ft  kMbeoi  worse,  by  from  20  to  2o  per  cent. 

.  1   ^jtoe  are  serious  considerations  as  regards  the 

^■^nitioDS  which  are  to  be  formed  for  the  future, 

9mnM  enforce  the  utmost  caution  in  all  trading 

-;^  WMBafactariDg  engagements.     Yet  it  is  to  the 

'    ■■wwuitries,  those  ivhioh  have  not  yet  become 

lW,or,if  peopled,  where  arts,  maimfacturcs, 

■cHDerce  have  yet  to  be  introduced  or  devel- 

rftit  we  must  look  for  any  permanent  or 

MB  ioerease  of   trade.    It  is  to  these  we 

(lend  our  capital  and  labour,  if  we  would 

}B6w  markets  or  raise  up  new  customers. 

\it  is  said,  repeats  itself,  and  if  trade 

'  is  to  proceed  as  in  former  times,  the  cycle 

>  Dear  its  end,  and  the  advent  of  its  highest 

ihett  hand.    It  is  necessary,  therefore,  to  study 

^ftune  of  the  past  fall  and  rise,  that  we  may 

w  and  when  wo  may  expect  its  completion. 

:>  would  seem  to  bo  the  general  cxpecta- 

U  who  are  engaged  in  trade.    Most  of  the 

issued  at  the  commencement  of  the  year 

iMk  of  the  past  12  to  16  months  as  those  in 

kkh  there  has  been  much  fluctuation,  but  withal 

Bowing  improvement  which  promises  to  become 

if  developed  in  the  months  or  years  soon  to 

ior.    The  late  depression  has  been  longer  than 

predecessors,  and  from  this  it  is  inferred  that 

» revival  will  be  more  rapid.  But  such  repetition 

dom  or  never  is  complete  in  all  its  features,  and 

lay  be  well  to  look  also  at  the  points  in  which 

I  present  condition  contrasts  with  that  of  the 

KB  during  which  the  last  flood  was  running. 

b  1870,  the  exports  of  British  produce  and 

ttoiacture  rose  but  ten  millions ;  in  1880,  they 

■Med  more  than  thirty ;  whilst  the  imports  re- 

Mfor  home  use,  in  1870,  were  only  swelled  by 

baame  ten  millions,  whereas  in  1880  the  addition 

■  keen  to  the  extent  of  forty-flve  millions  of 

■■y.    The  total  imports  retained  may  be  thus 

inded:— 

1870.  1880. 

Food 100     ..     185  (?) 

Rawmaterial 119     ,.     120  (V) 

Htmufactured     40     ..       45  (?) 

259  350  (?) 

h  1870,  our  imports  exceeded  our  exports  by  £59 
pool,  in  1880  by  127.  In  1870,  we  had  had  in 
Nttioa  three  of  the  best  harvests  ever  known ; 
[JMO,  with  one  exception,  six  of  the  worst.  In 
M  the  popolatioii  whidi  produced  our  200 
Pbos  of  exports,  and  consumed  the  100  millions 

Sfi  sopplies  of  food,  was  31  millions ;  in  1880 
probably  hftvenumbered  3d  who  were  only  able 
•t^poit  222  millions,  whilst  consuming  185.  In 
WM  respects  the  condition  of  the  country  was 
Uy  diiiBrant  from  that  of  the  present  time,  and 
iwpOMfhlo  that  trade  should  run  the  same 


ifnob  1870-1  wu  the  vear  of  the  Franco* 
»■&  War,  which— whilst  it  rendered  both 
ibJai  ia  large  meMuxe  dependent  on  this  to 
ply  thdr  wnti— panlyeed  their  own  trade,  and 


lessened  their  powers  of  production.  Now,  ten 
years  of  peace  has  enabled  both  of  them  greatly  to 
increase  thcii*  trade,  and  that  in  many  articles 
which  rival  ours.  America  was  scarcely  beginning 
to  recruit  the  resources  wasted  in  her  civil  war. 
Now  she  is  entering  upon  a  competition  and  race 
with  Great  Britain,  the  keenness  and  fierceness  of 
of  which  promises  to  exceed  the  wildest  expecta- 
tions which  could  have  been  entertained  ton,  or 
even  five,  years  ago.  The  power  of  supplying  the 
wants  of  the  world  has  increased  in  greater  degree 
than  those  wants  have  grown,  or  rather  than  the 
means  of  paying  for  their  supply  have  expanded  ; 
and  we  have  not  preserved  our  relative  superiority 
in  producing  power. 

To  take  another  view  of  the  case;  in  1870,  wo 
were  at  peace  with  all  the  world  ;  wo  have  now  to 
meet  the  cost  and  overcome  the  disorganisation  re- 
sulting from  contests  in  India  and  the  Cape ;  from  the 
decay  of  the  Turkish  Empire,  the  trade  with  which 
was,  to  us,  formerly,  a  source  of  the  greatest  profit ; 
and,  however  soon  the  condition  of  Ireland  may 
change,  there  can  be  no  doubt  that  its  present  state  is 
entailing  losses  which  must  have  an  effect  upon 
our  commercial  progress. 

All  these  considerations  should  check  any  exu- 
berant hopes  that  the  inflation  of  1872-3  is  about  to 
be  revived.  The  progress  already  made  during  the 
past  year  has  been  very  spasmodic.  Of  this  no 
surer  token  can  be  adduced  than  the  fluctuations  in 
the  price  of  iron,  the  article  of  our  trado  with 
which  the  revival  commenced,  and  on  the  continued 
demand  for  which  much  extravagant  expectation 
has  been  based.  It  is  but  too  evident  that  specu- 
lative action  drove  the  prices  of  this  and  other 
things  far  higher  than  the  extent  of  the  trade  in 
them  warranted ;  and  though  at  present  prices  may 
be  at  a  fair  level,  they  are  not  so  high  as  to 
yield  great  profits.  Any  permanent  increase  in 
cost  or  selling  price  woidd,  in  all  probability,  put 
a  check  to  demands  which,  there  is  reason  to  be- 
lieve, grew  out  of  exceptional  circumstances  not 
likely  to  exist  for  any  length  of  time. 

It  is  the  imdue  influence  of  this  speculative 
element  which  threatens  to  revive  the  fatal  in- 
flation of  1872-73,  for  though  during  that  period 
there  was  much  real  accession  of  wealth  to  the 
country  as  well  as  to  individuals,  there  was 
still  more  that  was  false.  Since  then,  and 
as  the  result  in  great  measure  of  the  course 
then  pursued,  there  have  been  sad  and  heavy 
losses;  not  solely  to  the  vrild  speculators  the 
cessation  of  whose  butterfly  term  of  prosperity 
there  is  no  reason  to  deplore.  In  such  seasons  the 
hard-earned  savings  of  the  prudent  and  careful, 
the  provision  made  for  widows  and  orphans, 
become  placed  in  the  hands  of  financiers,  who 
unduly  stimulate  trade,  only  to  prepare  the  way  for 
renewed  depression,  and  for  aU  the  misery  which 
such  catastrophes  as  the  Glasgow  and  West  of 
England  Bank  failures  inflict  upon  the  un- 
deserving sufferers.  Yet,  altogether  xmdeserving 
many  of  those  who  suffer  can  scarcely  be  said  to 
be.  It  is  the  speculative  spirit  which  seems  to 
possess  so  many  of  all  classes,  that  opens  the  door 
for  those  who  thrive  by  its  existence  and  cultiva- 
tion. Since  1872,  the  number  of  these,  and  the 
boldness  of  their  flights,  have  vastly  increased,  and 
it  is  painful  to  see  how  constantly  the  writers  on 
trade  subjects  speak  of  speculation,  as  though  it 
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were  the  legitimate  basis  upon  which  the  expansion 
of  trade  is  entitled  to  rest.  To  judge  by  present 
indications,  if  trade  does  so  rapidly  revive,  it  will 
have  very  little  firm  grotmd  upon  which  to  stand. 
There  is  really  nothing  more  solid  to  justify  the 
extravagant  anticipations  so  generally  formed — 
nothing  more  likely  than  this  speculation  to 
wreck  the  prospects  which  may  be  safely  enter- 
tained, that  a  gradual,  though  slow,  improvement 
may  be  maintuned. 

What,  for  instance,  are  the  prospects  that  our 
trade  with  America  will,  next  year,  exceed  that  of 
the  last  ?  She  found  us  in  want  of  increased  supplies 
of  food,  owing  to  our  bad  harvests ;  and  mm 
her  extended  agriculture  supplied  our  wants.  She 
fotmd,  too,  that  our  iron  trade  was  sufEeriug  great 
depression,  that  prices  were  so  low  as  to  permit 
importation  into  her  country  profitable,  even  under 
prohibitory  duties  (levied  as  such,  more  than  for 
revenue  purposes^.  We  purchased  her  com  at  good 
prices,  and  paid  tor  it  with  iron,  sold  at  the  outset 
at  poor  prices.  Believing  that  this  state  of  things 
permitted  of  continuance,  and  flush  of  means  from 
her  profitable  exports,  she  determined  to  lay 
down  rails,  to  enable  cultivation  to  bo  extended 
further  inland;  thus  taking  off  our  hands  accumu- 
lated stocks,  and  even  new  supplies,  at  prices  which 
became,  as  they  went  higher,  ute  stimulus  to  further 
production.  Unless,  however,  in  the  meantime,  new 
openines  for  trade  can  be  found,  it  is  not  at  all 
probable  that  this  will  continue.  A  good  harvest 
at  home,  should  we  have  one  this  year,  will  leave 
much  of  the  g^ain  now  growing  for  our  market  as 
surplus  stock  in  the  hands  of  the  Western  growers, 
and  thus  prevent  the  continuance  of  the  purchases 
from  our  manufacturers  which  has  had  so  much  to 
do  with  sending  prices  up.  Should  this  be  [the 
case,  it  may,  in  the  end,  not  be  disadvantageous  to 
us,  for  so  soon  as  agricultural  production  in  that 
coimtry  exceeds  the  demand,  or  from  other  causes 
prices  fall  so  as  to  be  less  'profitable,  the  growers 
there  will  become  unwilling  to  protect,  their  various 
manufacturing  interests,  at  an  excessive  cost  to 
themselves,  and  thus  bring  about  the  reduction 
or  abandonment  of  prohibitive  or  excessive  duties. 
This  is  the  direction  in  which  we  may  look  for  the 
growth  in  America  of  free-trade  principles,  the 
establishment  of  which  must,  sooner  or  later,  be 
consummated.  This  may,  for  a  time,  be  allowing 
our  manufactures  to  come  into  competition  with 
her  own ;  but  the  progress  she  is  making  in  the 
neutral  markets  of  the  world  forbid  the  hope  that 
she  will  long  allow  us  to  hold  our  ground  where 
our  products  have  hitherto  predominated,  still 
less  mcrease  her  internal  consumption  of  those 
imports  which  she  has  in  herself  the  power  of  pro- 
ducing. The  figures  already  quoted  show  that  our 
exports  thither  are  not  on  the  increase,  and  when 
the  next  quarterly  return  of  values  appears,  it  will 
probably  show  that  the  trade  with  her  in  our  own 
manufactures  has  already  begun  to  decline. 

If  we  turn  to  India,  the  country  which,  next  to 
the  United  States,  has  contributed  most  to  the 
revival  of  our  export  trade,  the  prospect  is  more 
hopeful.  Yet,  even  there,  the  recent  exports  must 
be  deemed  exceptional.  During  the  famine,  her 
power  of  purchasing  was  limited ;  much  that  has 
been  sent  there  during  the  past  year  has  been  to 
supply  previous  deficienoes,  and  it  is  understood 
that  stooka  of  cottons  are  accumulating.    Two- 


thirds  of  our  exports  thither  consist  oi 
manufactures,  and  though  it  may  not  be  f 
time  to  come,  it  is  not  probable  that  Ind 
the  raw  material  on  the  spot,  and  with  Is 
much  cheaper  than  here,  will,  any  mo; 
America,  fall  to  manufaeture  for  hersdf . 
greater  likelihood  of  her  requiring  larger 
of  iron  to  extend  her  railway  system,  thoi 
must  come  slowly ;  but  the  capitalist  wh 
now  erect  cotton  mills  with  the  intention  o 
facturing  more  largely  for  Indian  custome 
be  guided  more  by  faith  than  reason. 

^e  third  principal  quarter  from  when< 
orders  for  our  manufactures  have  come  is  G\ 
Japan.  Here,  again,  far  more  than  the  ha 
goods  these  cotmtries  take  from  us  are  c 
pieces  and  yams — a  trade  which  is  likely 
tinue,  and  may  greatly  increase.  At  prese 
seems  little  opening  for  selling  them  iroi 
quantity,  but  so  intcSligent  a  people  are  sun 
long,  to  see  the  advantages  of  railway  com 
tion ;  and  unless  we  are  beaten  out  of  the 
by  our  neighbours  in  Belgium  and  German 
is  every  reason  to  anticipate  that  those  peo 
prove  extensive  customers.  There  is  no  al 
however,  in  the  belief  that  when  that  day 
will  be  accompanied,  or  preceded,  bysuchan* 
of  the  Chinese  labourers  as  may  seriously 
with  our  ovim  workers,  in  our  own  places 
duction. 

It  is  exceedingly  unsatisfactory  to  find 
Australian  colonies  have  contributed  litt 
recent  growth  of  our  exports.     Canada  1 
much  better  in  1880;  but  then  1879  wa 
which  she  fell  off  in  her  demands  for  ov 
There  seems  but  little  I'eason  for  hoping 
great  extension  of  trade  to  these  coloi 
speedily  take  place.     The   South   Africi 
must  receive  a  severe   check — excepting 
necessaries  expended  in  war — from  what 
is,  taking  place  there. 

So  far,  uien,  as  the  present  outlets  for 
ducts  of  our  mining  and  manufacturing  ii 
are  concerned,  there  would  appear  to  be  v< 
solid  basis  on  which  to  hope  for  any  grea 
sion  of  our  trade  in  the  present  or  comin 
It  may  even  be  that  the  revival  has  res 
height,  unless  wild  speculation  attempts  to  i 
goods  on  markets  in  advance  of  their  requi 

It  will  be  gathered  from  what  has  b< 
said,  in  connection  with  his  previous  exprei 
opinion,  accompanied  by  copious  compih 
figures,  that  the  writer  sees  but  little  to  c 
the  rapid  extension  of  the  import  trade ;  i 
he  sees  nothing  to  regret  in  the  fact  wl 
month's  official  returns  manifest,  that  1 
pansion  has  received  a  check.  The  figure 
coming  year  will  possibly  prove  this  to  hs 
something  more  than  accidental  or  ten 
Without  again  going  over  the  ground 
trodden  on  former  occasions,  it  may  now  i 
say  that  he  sees  no  reason  to  doubt  the  so 
of  two  arguments,  which  he  thinks  the  h 
the  past  decade  should  remove  from  the  i 
oonbroversy — namely,  that  a  oontznned  g 
imports,  unaocdmpanied  by  a  corresponding 
in  the  exports,  cannot  be  an  evidenoe  of 
ing  wealth ;  and  that  it  is  by  no  meanssati 
to  find  that  the  whole  value  of  our  en| 
ducting  the  cost  of  foreign  materialf  wm 
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it  luonluitaM,  now  falls  tax  abort  of  the 
ebare  to  p»f  for  the  food  which  our  in- 

[  population  reqnirea  for  its  support.  Further, 
long  u  OOT  increasing  population  faOs  to 
itielloKr  the  nnoccnpied  and  nnoivilised 
riDch  be  ready  for  cultivation;  and  continues 
■ent  "siteful  expenditure  of  substance, 
i  nd  life,  the  prosperity  of  the  country 
■  tie  fipanaion  of  its  export  trade  far 
itLeprtteat  bounds,  or  those  that  seem  to 
bretcb.  With  one  otherremark,  hewould 
;li>]r«aiif  too  extended  paper  to  a  close, 
li^  that  for  such  exponsioa  the  fallest 
UtI  tada  is  absolutely  essential,  and  hence, 
VJlteizipt  to  fetter  it  with  the  shackles  of 
^,  or  to  crush  it  nnder  the  dead  weight 
six,  would  be  fatal  to  the  continuance  of 
(eon  which,  under  present  conditions,  our 
lua nation  depends.  I 

DISCUSSION. 
Ml  Bill  said  be  should  have  liked  to  hare  heard 

I's  eriterionof  value.  Hia  oiperience  taug'ht 
e  prioes  pat  down  at  the  Custom- house  were 
iuie  cost,  or  mercantile  price.  He  would 
□t  that  the  impmt  values  wire  inolnsire  of 
ile  the  exports  were  not.  He  remembered 
^pments  of  mils  to  the  American  marketa,  ' 
rices  rcalifwd,  including  an  ad  valomn  duty, 
'■  of  tho  price  obtained  by  the  English  mer- 
Udnot  agree  that  the  large  exports  of  rails  to 
d  been  principally  paid  for  m  cereale,  for, 
dancee,  ne  bdieTcd  they  were  paid  for  in 
silniod  and  other  securities.  These  were 
be  borne  in  mied  in  detennining-  our 
;  with  America.  The  late  acUiity  in  this 
Cributable  to  the  facts  that  the  price  wa» 
lod  that  iroD-masters  ware  ao  desirous  of 
heir  trade,  that  they  took  securities,  which. 
ments,  they  would  not  look  at.  A  very  im- 
ation,  which  had  not  been  dealt  with,  was 
inr.  There  were  two  giant  forces,  capital 
and  if  they  opposed  each  other  the  danj^r 
t  as  the  collision  between  two  steamahips 
MS  trains;  yet  sufficient  attention  was  not 
liag  op  (rood  relations  between  these  two 
wax  the  dignity  inherent  in  labour  auffici- 

lins  Walford  was  glad  to  find  Ur,  Bourne, 
TCe,  inor«  hopeful  than  he  had  tieen  in  the 
ad  lieeu  accustomed  to  think  that  ii  trade  j 
■a^ain  reviTc,  but  become  worse,  Mr.  Boumo 
been  one  of  the  greatest  men  olive,  because  ho 
iredided  it,  but  now  he  feared  his  fate  would  . 
'  that  of  Goodwin  the  astrologer,  who  prc- 
aming  of  London,  but  he  was  so  much  ridi- 
ringdoneao,  thathedetdedhavingmadetho 
ly  a  few  weeks  before  the  great  fire  occurred. 
Iford]  thouriit  there  were  decided  indications 
mt  in  trade;  but  he  was  not  at  all  sure  that 
mn-apot  theory  had  not  misled  a  great  many 
was  quite  tme  that,  looking  at  the  histury  ol 
JT  tlia  last  oontory  and  a-balf ,  there  were  re- 
lods  ot  expansion  and  depression,  and  the 
Ivajs  be«n  aocompanied  by  predictions  such 
~''*t.  AtKnitl81S,theagnaulturaIintere8t 


but  while  it  did  re- 

totfaink  that  it  was  in  s  worse  state 

u  tu>  donbt  that  America 

with  regard  to  agrioul- 

so.     It  would  be  a  bad 

re  productive. 


I  was  it  possible,  with  the  vast  ramifioadous  of  trade,  to 
I  bring  together  in  one  focus  sll  the  circumstances  which 
went  to  make  up  the  greatness  ot  a  nation  ?  He 
I  thought  not.  With  sU  the  akiU  and  knowledge  that 
I  even  Mr.  Bourne  could  bring  to  bear  on  the  question, 
I  he  did  not  think  it  was  poaaible  to  truly  forecast  the 
,  future.  Ani  it  waa  well  it  was  so,  or  speculation 
I  would  be  more  rife  even  than  it  waa  at  the  present. 
When  he  saw  these  great  periods  of  expansion,  when 
the  eiportsapproaehedoreiceeded  the  imports,  he  didnot 
consider  they  were  the  periods  of  greatest  prosperity,  but 
I  rather  the  immediate  precorsors  of  panics,  when  the  fruit 
of  the  speculation  of  the  past  was  tieooming  ripe.  He 
I  hoped,  therefore,  that,  taking  a  lesson  by  the  past, 
whatever  trade  waa  doing  now  would  be  done  with 
safety,  and  then,  if  individual  or  even  national  profits 
were  amaller,  the  progress  made  would  bo  more  secure. 
They  would  then  have  an  honoumblo  trade,  and  one 
which  waa  good  for  all  eoneemed  io  it.  The  thing  re- 
quired, in  hia  mind,  was  steady  progress,  and  he  waa 
quite  sure  that  the  discusaiun  of  these  questions  by  Ur. 
Bourne,  the  Chairman,  and  others  hod  done  good.  The 
problem  had  been  considered  all  over  the  world,  and 
though  some  of  the  colonies  were  taking  a  course  with 
regard  to  protection  which  they  at  home  might  think 
wrong.  stiD  there  were  two  sides  to  every  question,  and 
the  coLoniea  which  exported  so  much  raw  produce  might 
be  justified  in  taking  a  course  which,  to  us  in  England, 
who  imported  so  much,  might  sei'm  wrong.  No  man 
could  safely  predict  the  future  in  these  matters,  for  he 
muat  bow  to  the  force  ot  events. 

Mr.  Chilitlan  Hast  thought  there  was  a  eontrodio- 
lion  in  the  paper  between  theory  aod  practice.      The 

Jractice,  aa  carried  out  in  the  figures,  was  eicoUeat, 
ut  the  theory  at  the  beginning  seemed  to  be  that  of 
cycles,  which  was  not  trustworthy.  All  the  ciroum- 
stances  of  trade  must  have  causes,  and  in  his 
opinion  the  causes  were  terrestrial  only,  and  had 
nothing  to  do  with  the  sun.  If  Europe  Was  prosperous, 
it  must  result  cither  from  good  harvests,  or  from  the 
state  of  affairs  and  society.  He  thought  periods  of 
prosperity  could  always  l>e  traced  to  publio  tranquility, 
and  bod  periods  to  a  disturbed  state,  social  or  political. 
Nothing  appeared  to  him  plainer  than  that  in  1871 
England  was  prosperous  because  France  and  Qennany 
were  depressed,  and  so  in  other  periods. 

Capt.  Bedford  Pirn,  B-K.,  said  he  must  joia  issue  with 
Mr.  Beams  as  to  the  last  part  of  his  paper,  wherein  he 
deprecated  reciprocity  and  protection.  If  any  one 
lolled  BToand,  at  the  results  of  free  trade,  he  must  feel 
unbounded  astonishment  that  any  one  had  been  wild 
enough  to  follow  suchaWill-o'-the-Wiap.  There  was 
not  a  nation  on  the  face  of  the  earth  which  had  followed 
Great  Britain  in  this  respect,  and  they  could  hardly 
suppose  they  were  the  only  people  in  the  world  who 
knew  what  waa  beneficial.  Take  the  United  States.  In 
1869,  they  owed  £651,000,000 ;  but,  in  ten  years,  they  had 
paid  off  no  less  than  128  millions  sterling,  and  were  now 
progresrang  bv  Leaps  and  bounds,  whilst  England  had  only 
^d  off  10  nulliona  of  debt  since  the  Queen's  Accessioa. 
Free  trade  was  to  have  given  cheap  food,  but  Mr.  Bourns 
had  admitted  that  provisions  were  dearer  all  round  than 
they  used  to  be.  Ha  would  at  once  put  a  duty  of  5s.  a 
quarter  on  com,  which  would  produce  five  millions  of 
revenue,  anf  would  only  increase  the  price  of  bread  3d. 
on  14  quarterns,  while  it  would  enable  the  English 
farmer  to  live.  Mr.  Bead  told  Kim  that  it  was  im- 
poasible  to  grow  com  in  England  under  10s.  a  quarter, 
whilst  the  Americans  could  lay  it  down  here  at  38s.  ;  so 
that  a  5s.  duty  would  equalise  msttets.  Again,  in  hia 
own  profession,  it  was  most  important  that  we  should 
have  grain  brought  in  ourown  ships,  but,  owing  to  the 
repeal  of  the  navigation  laws,  SO  per  cent,  ot  oar  sea- 
men were  foreigners.  He  was  not  going  to  run  down 
foreigners,  and  the  Bussian  Finns  made  spleikdid 
sailors,  but   suppose  there  wen  &  wtz  iri^  Bnank, 
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Com  would,  in  auoh  a  oase,  no  doabt,  be  made  oontra- 
band  of  wai:.  A  Bill  had  jiut  been  declared  urgent  in 
the  French  Senate  for  giving  boonties  to  French  ship- 
inng,  and  no  duubt  it  would  very  soon  becume  Uw. 
What  irsH  Eng-land  going  to  do  then  ?  Her  sugar  in- 
dostiy  bod  already  been  ruined,  and  20,000  men  throim 
out  of  wort  by  the  Prench  bounty  syBtem.  Steam  and 
telegraphs  come  into  being'  soon  after  the  free  trade 
imiteni,  and  soon  after  came  the  gold  discoveries  in 
Austridia  and  California,  aod  these  things  caused  an 
expansion  of  trade,  but  that  was  a  very  different  thing 
from  exteoidon.  Id  concludon,  he  expressed  his  opinion 
that  there  was  never  a  more  complete  piece  of  humbug 
than  froo  trade. 

Mr.  B,  rranols  Cobb  eaid  there  could  be  no  doubt  of 
the  value  of  the  paper,  whatever  criticiEims  might  bo  made 


,   He  himself  should  be  inclined  to  cnticisc  some 


portions  of  it,  as,  for  instance,  where  tho  author  said    i~^ 
that  when  a  thing  was  once  imported  into  this  countr 
it  did  not  alter  its  value  the  more  it  was  manipulated 
but  if  that  manipulation  consisted  of  labour  ' 


upon  it,  and  was  then  re-exported,  there  was  certainly 
a  gain  to  that  country.     There  w^ia  no  doubt  a  great 
deal  to  be  said  on  the  question  of  freight,  as  bearing    '^'^  ' 
on  tho  value  of  exports  and   imports.     The  value   irf        "^ 
money  as  an  importing  power  whh  less  than  it  was,  and 
the  same  quantity  of  money  did  more  work  now  than 
formerly,  owing  to  telcgraphio  communications.    If  he 
wanted  to  import  seeds  from  India,  he  had  only 
Becurity  to  an  English  bank,  and   he  could  t^l  ^ 
out  a  credit  to  bis  agent  in  India,  who  could  pur- 
chase what  ho  required  at  once,  so  that  an  immoi: 
amount  of  tho  capital  wliich  was  formerly  required 
corrr  out  such  operations  was  saved.     By  this  mean; 
uch  smaller  per-ccntagc  of  profit  would  repay  tho 
nh  less  capital  was  required  than 


New  York.  All  tboae  islttods  i 
their  sugar  to  America  to  be  manufaotnred,  ■ 
unly  came  to  England  whidi  was  mortgaged  tc 
merchants.  Ho  was  a  shipowner,  and  the 
j>art  of  the  sailors  he  had  to  emi^oy  wert  *~ 
iind  he  feared  that,  in  case  of  a  war,  we  si 
ilifficulty  in  getting  men  to  man  our  shipe  and^^^  o^ 
battles,  jllr.  Bourne's  figures  were  black  env^  ^om 
he  did  not  think  they  were  aa  black  as  the  i«^^^^^ 
'X>uld  corroborate  what  Captain  Fim  had  ^^^g^jj' 
French  shipping,  for  only  lately  a  French  nob^^^jj^^^j 
t«ld  bim  that  !fnnoe  intended  to  do  all  the  ti  ^ujg  a 
world,  and  to  drive  England  out  of  the  market.  Art' 
was  a  worse  feature  even  than  that,  iozOieiew-^mam^ 
(igitatiou  going  on  in  Amcrioa  to  subiddii^  .Aj^^S 
'lUpa,  in  order  to  drive  the  targe  English  ■tew'^S 
.be  line.  He  held  shares  in  one  of  the  largtjit  f^^ 
ipanies,  which  last  year  paid  no  divjUpM 
knew  of  one  liiverpool  vessel  which  lorti!^^ 
voyage.       Thij*  could  not  go  on.       '•  " 


her  coloniea,  and  her  o 
n  be  much  worse  than  any  Mr.  I 
He  did  not  think  it  was   fair   to  a 
79  and  1880,  because  accidental  drcui 


merchant,  because  much 


iprovement  i 
lught  to  be  made  with   1872.'   With  n„ 
itugnr  industry,   he  considered  it  a  great  n 
take  the  duty  off  sugar.      It  produced  five  ■ 
1.^  otmzi  J.    u  revenue,  and  gave  the  working  man  an  o[qpM 

En'^'^rWkrand   he  eo'dd"l^l^tiph    ««>tributing  something  to   the   rev^uM  cf  •  ^ 
.■  ..'..-  ,  ,  .=     "^       whicli  pive  mm  such  high  wages.     Working  M 

begiimmg  to  see  that  a  nee  breakfast  table  wH 
take,  and  meant  low  wages.  The  working  ■ 
^oiUd  rather  make  the  things  they  ■"■■™M 
higher  in  price,  and  then  they  would  g«t  good  V 
tenths  of  them  were  now  beginning  ti  ~ 
In the E 


requi^l  than    ">'"'-'=nt'>f  «>  "^f™  we 
days  gone  by.     AU  thismado  it  more  diffieultto  fore-    ^^  *1^^,*'J?^^'!,n'^'^v'3  TP^ 
■  ■!'  ^  .   .    '  - ■■"  I  Town-hall  £10,000  worth  of  Belgian 


e  of  tnule  for  the  future.     When  a  want 
arose  it  was  immediately  supplied,  and  there  was  not 
the  s.imc  opportunity  for  speculation.     With  rc^tard 
Captain  Pim'a  remarks  about  tho  colonics        '   ' 
trade,  ho  woidd  recommend  him  to  compare  ^ 
Wales  and  Victoria.     The  former,  which 


and  in  the  Albert-boll,    £70,000   worth,   and 
^^  ^^    certainly  no  benefit  to  tho  working  classes.    1 
'"free  i  'flowed   tbey  were  importing  more   than  th^J 
,  3„„(],    i>xpor1ing,  which  must  mean  ruin  in  the  end 
■r.  Ffonnde*  said,  when  he  was  in  Japan 


trade  colony,  was  fast  outstripping  Molboume,  which    he  had  mony  opportunities  of  mixing  with  thi 


IS  saddled  with  high  protcctivo  duties.  With  regard 
to  foreign  sailors,  though  ho  had  not  the  statistics  at 
band,  he  was  convinced  there  were  as  many  English- 
men uoder  the  British  flag  as  there  were  30  or  40  years 
ago ;  there  wore  cortainly  aa  many  British  subject^. 


and  looking  at  trade  questions  from  the  na>in| 
view,  and  tho  result  of  his  experienoe  was  tbii 
the  most  crying  needs  for  mcocsaful  Engliih  i — 
was  more  competent  agents.  For  want  of  thsM^  __ 
poriant  work  was  committed  to  natives,  who,  rfl 
used  the  information  they  obtained  for  their  (] 
Again,  the  old-fashioned  system  of  Englidi 


c  of  the  agents  being  spent  at  the  dub, 


Kr.  liggini  said  Mr.    Bourne  deserved  their  thanlia 
for  the  able  and  exhaustive  paper  he  had  prepared,  bul 

ha  was    surprised    at   tlie    conclusion    arrived    at,    to    ,^„,.  „^  ,.,^  "b.-i 

which  Captain  Km  bod  already  referred.     The  author  j  fuU-dress  dinners— the  constjquence  beingthlta 
had  given  figures  which  ha   considered   most  disas-    charges  were  out  of  all  proportion  to  tboae  ' 
trons  for  the  future  of  English  trade,  and  he  had  stated  I  the  more  thrifty  of  our  contmental  oompetitt 
moat  truly  that  the  growth  of  imports,  unaccompanied  by  :  ic  the  consular  service,  young  men,  adnin 
acorrcspondentmcrcascofcxport.couldnotbcconsidered   ia  manv  rcspecte    were  aent  out    but  tber  V 
aBevidencoofincreasingwealth.   He  (Mr.  liggins)  read    allowod'to  engagein  trade;  they  knewnotti^l 
m  the  ri,Mi  that  moming  that  one  of  the  largiiat  stcamon-   matters,  and  could  not  compete  with  the  tnn 
belongmg  to  the  Steam  Navigation  Company,  the  Ziirn.    of   other   countries.       Ho   oould  not    una 
had  been  iu  collision  in  the  river,  and  she  was  going    critirism   of   a   previous    speoker,    that  Ur. 
to  Hamburg  in  ballast  to  fetoh  a  full  carpj  of  manu.    giniros  were  not  trustworthy, 
factured  goods  for  this  country,  and  ha  did  not  see  hoi- 
that  could  ba  a  trnnaaclion  for  the  bencfit.of  Engli 
He  had  always  understood  that  they  lived  by  n 
they  sold,  not  by  what  they  bought.     He  was  a  West. 
In^an  proprietor,   ruined  by   free    trade,  which    hr. 
could  not  t4io  strongly  denounce.  Another thinghe  saw iij 
the  JVkim,  was  the  loss  of  an  English  diip,  bound  froni   cursive,   on 
Demerara  to  New  York,  with  a  cargo  consisting  of  thi'  '  led  into  a 
produce  of  English  colonies,  intending  to  return  froin    Ha  should 
the  United  States  with  a  cargo  of  manufactured  good? .    becattse,    notwithstanding 
How  oould  that  be  to  the  advantage  of  England  t    H..'   should  assume  that  the  majorl^  itf   tboM  . 
had^hiahandaWest  Indian  newspaper,  in  which  three  .  ond  at  any  rate  the  Bodaty,  aj  a  «b^,  WM 
<u<  o/ibiir  0/ (Jie  odrcTtiaeinente  were  from  New  York  I  freetraders.     " ' "-  ^ -i..  — i 


Hr.  Hill  asked  if  Ilr.  Boume  could  give  m  I     iss* 

X^.  I  the  present  purchasing  power  of  loonar,  u  « 
""■  ■  with  1826  or  1828. 


1  of  the  principks  St  in_ 
quosticm  at  wuj  ' 
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ng  in  tlie  prodietioxts  which  had  been  made  as  to  noticixig  the  revival  of  trade  which  took  plaoe  in  Lanca- 

ilB  vliich  would  follow  our  free  trade  sTstem,  shire  in  the  autumn  of  1869,  and  1870  was  really  a  very 

am  bid  been  Tery  long  in  coming,  and  he  was  prosperous  year,  so  much  so,  that  when  the  war  broke 

lei  to  Tiuiintain  that,  at  tibe  present  time,  there  out,  it  caught  the  Stock  Exchange  in  the  fuU  swing  of 

DO  eoimtiy  in  the  world,  not  even  excepting  the  speculation,  and  the  result  was  a  panic,  unprecedented 

id  States,  more  prosperous  than  Oreat  Britain,  or  in  the  memory  of  the  present  generation.     The  proper 

encha  large  mass  of  people  had  employment  at  year,  therefore,  to  compare  with  1880,  was  1870.    It 

wages,  aad  had  so  fair  an  opportunity  of  enjoying  was  very  likely  that  the  present  revival  had  been  un- 

1  health  imd  comfort.      With  regard  to  foreign  usually  rapid;  but  whether  it  would  soon  attain  its- 

tDH  imitating  our  free  trade  policy,  he  might  re-  maximum,  and  give  place  to  a  reaction,  was  a  question 

I  tint  if  they  were  at  all  logical,  they    would  which  he  agreed  with  Mr.  Walford  it  would  not  be 

f  tiieir  protective     system    much    farther ;    the  wise  to  discuss  with  too  much  obstinacy  on  one  side  or  th& 

Irf  States,  for  instance,  should  not  only  have   a  other.  They  could  never  be  sure,  with  all  the  pains  they 

K^piast  foreign  oountnes,  bat  New  York  should  might  take  to  f onu  on  absolutely  correct  anticipation  of 

I  itviff  against  Massachusetts,  and  so  on,  so  as  to  what  would  happen.    According  to  past  experience, 

InliDost  benefit  from  the  protective  policy.  There  there  was  reasonable  ground  for  supposing  that  busi- 

itthe  smallest  foundation  for  the  statement  that  ncss  would  go  on  improving,  but  it  would  be  foolish  to 

loenhad  been  thrown  out  of  employment  in  the  attempt  to  predict  with  certainty.   Some  of  the  political 

idnstry ;  at  the  present  moment  there  was  more  causes  for  not  expecting  a  very  favourable  result  he 

cmg  refined  in  the  United  Kingdom  than  at  any  thought  Mr.  Boiu-nc   had  dwelt  too  much  upon,  for 

tetiod,  and  if  there  were  fewer  people  employed,  it  insta^iice,  the  political  troubles  in  India  and  at  the  Cape. 

Bg  to  improvements  in  the  mode  of  manufacture.  The  amount  of  money  involved,  though  large,  was  very 

here  were  foundation  for  the  statement,  it  would  small  when  compared  with  the  mag^tude  of  our  com- 

r  that  the  less  employment  was  due  to  the  bounties  merce.    The  succession  of  bad  harvests  had  probably 

the  foreign  Governments,  and  this  question  had  had  much  more  influence.     He  would  conclude  by  ex- 

m.  faced  by  those  who  had  been  promoting  the  pressing  his  entire  approval  of  Mr.  Bourne*  s  remarks 

against  the  sugar  bounties.     Coming  to  the  with  respect  to  the  state  of  speculation  at  the  present 

if,  ho  should  Uke  to  say  that,  so  far  as  he  could  time,  especially  in  securities.     There  could  be  no  doubt 

though  it  was  a  little  less  gloomy  in  its  state-  that  the  advance,  which  was  the  cause  of  so  much  satis- 

in  some  former  papers  by  Mr.  Bourne,  still,  on  faction  to  many  people,  was  only  a  change  in  the  nominal 

,  there  was  a  tendency  to  too  much  gloom,  expression  of  wealth,  and  represented  no  real  increase. 

le  facts  and  in  the  anticipations  put  forward.  People  were  really  no  richer  than  they  were  before,  and 

nee,  in  speaking  of  the  iron  trade,  he  threw  one  uf  the  dangers  of  the  future  was  the  length  to 

the  suggestion  umt  the  home  consumption  had  which  the  speculator  might  go. 

Now  he  had  occasion,  some  time  ago,  to        Mr.  Bonrne,  in  reply,  regretted  that  the  main  purport 

what  narrowly  mto  the  figures,  and  satisfied  of  his  paper  had  not  received  more  consideration.     The 

at  from  October  to  the  end  of  December,  there  point  for  consideration  was  what  lessons  for  the  futmo 

an  increase  of  something  like  25  per  cent,  could  be  drawn  from  the  past,  so  that  their  operations 

me  consumption  of  iron  ;   for  although  the  might  be  guided  accordingly ;  and  he  must  remind  tho 

ipments  had  decreased,  the  increased  stock,  meeting  that,  having  previously  written  several  papers^ 

ed  with  the  same  period  of  last  year,  was  very  which  would  bo  found  collected  in  avolume  inthellbrary 

iiat  the  immense  increase  in  the  production  he  had  now  omitted  many  points  with  which  he  had 

^  been  nearly  all  absorbed  in  various  manu-  before  dealt.     For  instonce,  he  had  fuUy  considered  tho 

it  home.     With  regard  to  the  cotton  trade,  question  raised  by  Mr.  Hill  with  regard  to  the  influ- 

oe  said  that  stocks  were  supposed  to  be  accu-  ence  of   freight  on   tho  value  of    exports    and   im- 

in  the  East;  but,  as  far  as  he  could  discover  ports;   and  on  the  present  occasion,  his  object  being 

0  circulars,  those  stocks  were  extremely  well  to    compare    one    period    with    another,    the    figures 
into  consumption.    Another  fact,  from  which  being  on  the  same  basis  throughout,  their  absolute 

1  to  draw  a  gloomy  conclusion,  was,  that  kst  accuracy  was  not  of  importance.  The  purchasing 
)  was  no  increase  of  exports  to  Australia ;  but  power  of  money  was  mucli  too  large  a  question  to  say 
ected  very  weU,  that  two  or  three  years  anything  useful  upon  at  that  lato  hour.  His  object 
m  our  exports  to  foreign  countries  were  had  not  been  to  give  a  gloomy  view,  but  to  put  the 
ag,  those  to  the  colonies,  and  partly  to  tacts  fairly  before  the  public,  and  he  must  congratulate 
,  were  increasing.  It  was  hardly  fair  himself  that  he  had  been  tho  moans  of  directing  atten- 
i  every  year  to  show  an  increase  to  tion  to  the  real  state  of  the  case,  which  had  not  been 
ntry  in  the  world ;  there  must  be  ups  and  without  some  advantage  in  the  influence  it  had  had  on 
id  there  might  be  special  circumstances  which  the  conduct  pursued.  He  looked  with  a  great  deal  of 
be  «port  to  Australia  in  one  particular  year ;  suspicion  on  the  progress  of  our  trade,  and  a  great  deal 
might  be  well  satisfied  with  the  increase  which  of  the  political  economy  of  the  present  day,  but,  as  for 
iplaoemour  Australian  trade  during  the  last  looking  vrith  any  depression  on  the  condition  of 
n  years.  With  regard  to  the  main  question,  he  England,  he  did  not.  He  only  wished  to  noint  out  the 
}  exception  to  the  apparently  exaggerated  im-  sources  from  which  she  might  arrive  at  a  grandeur  and 
attached  to  foreign  trade;  andhedidnota^rree  wealth  far  beyond  what  she  had  ever  achieved.  Tl.«two 
kfttten  of  home  trade  what  one  man  gamed  great  requisites  were  the  study  of  economy  and  on  attempt 
«sanly  be  at  Uie  expense  of  another ;  as  arule,  to  follow  the  American  example  by  takingin  our  outlying 
U^ge  which  to^  ^ace  was  to  the  mutual  territories,  moving  our  popuktion  east,  west,  north,  and 
:  both  parties.  He  behoved  the  homo  trade,  gouth,  and  embracingin  the  sphere  of  our  cultivation  those 
be  foreign,  was  really  the  important  matter,  portions  of  our  dominion  which  would  furnish  prosperous, 
ae  also  seemed  to  found  his  anticipations  for  ^nd  comfortable  homes  to  those  who  were  now  in 
9jn  the  aanunption  that  trade  revived  more  poverty  and  destitution.  He  had  no  pretensions  to 
■— Ti  It  went  back,  and  that  when  it  began  prophecy ;  he  only  reasoned  on  the  past,  to  show  why 

the    Idghfltt^  point    was    soon    reached,  ft  justified  an  anticipation  of  the  future,  and  whereitt 

aa  inttanoe   the   period    of    the  present  circumstances  differed  from  jjait,  so  that  w& 


m.  y<y  he  took  exception  to  that  niight  learn  how  best  to  meet  that  which  was  coming. 

r.    ThavBfival  of  trade  there  referred  to,  did  This  was  the  same  as  was  now  done  with  regard  to  the 

«BOt  mr  the  war,  but  long  before,  and  was  weather ;   we  obtained  information  from  America  of 

iDgwMnttie  war  brake  out.    Heremembered  what  waapasdngtiiere  at  tlie  moiMiit^WDJiiJtcnn.^^^ 
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4rew  conoltiaonB  as  to  the  weather  we  might  shortly 
expect  in  Europe.  If  he  had  dwelt  more  upon  the 
gloomy  side,  it  was  because  it  was  more  important 
to  guard  against  possible  evils,  than  to  look  out 
for  coming  prosperity.  He  had  no  belief  in  cycles 
or  the  sun-spot  theory ;  but  there  was  the  fact^ 
that  alternate  periods  of  the  inflation  and  depres- 
had   hitfierto    occurred    pretty    regularly,    and 


sion 


chases  to  an  undue  extent,  absorbed  from  t^ 
labourers  a  large  proportion  of  their  gains, 
one  of  the  most  fatal  elements  in  the  present 
tion  of  our  trading  society,  and  the  one  most 
to  guard  against. 

Votes  of  thanks  to  Mr.  Bourne  and  the 
concluded  the  proceedings. 


this  led  many  people  to  suppose  that  the  same  thing 
must  happen  again,  and  so  speculate  largely  on  the 
the  first  mdications  of  a  revival ;  and  it  was  this  he 
wished  to  guard  ag^ainst,  as  it  led  to  artificial  infla- 
tion and  a  corresponding  depression  which  need  not 
otherwise  occur.    When  he  said  that  the   rise    was 
more  rapid  than  the  fall,  he  alluded  to  this  influence. 
He  was  glad  the  Chairman  agreed  with  him  that  the 
speculation   at    present  going  on  was  excessive  ;    he 
feared  it  would  pn)duce  an  inflation,  for  which  they  would 
suffer  severely  afterwards.    He  could  not  now  discuss 
the  question  of  free  trade,  but  it  must  be  remembered 
that  the  circumstances  of  England  differed  so  greatly 
from  other  coimtries,   that  we  must  needs  f<^ow  a 
different  policy.     Here  we  had  a  population  which  we 
could  not  feed  from  our  own  stores ;  while  America  had 
a  population  which  could  not  consume  half  of  what  she 
raised.      As  to   the    statement    that    we  wanted  an 
•extension  of  teide,  rather  than   an  expansion,    that 
was  the  argument  he  had  constantly  enforced;  we 
wanted  to  emarge  our  sphere  of  operations.  With  regard 
to  the  periods  he  had  selected,  1872  was  the  period  of 
highest  elevation,  and  1879  that  of  the  lowest  depres- 
4iion,  and,  therefore,  he  thought  they  were  fairly  selected. 
Mr.  Liggins  regretted  that  so  much  of  our  colonial  sugar 
went  to  New  York,  but  for  his  part  he  thought  if  we 
<x)tdd  get  good  customers  in  any  part  of  the  world  it  was 
matter   for  congratulation.     The  question  of  exports 
And  imports  he  nad  treated  fully  elsewhere.      He  was 
surprised  at  the  Chairman  thinking  he  had  taken  too 
gloomy  a  view,  but  as  he  had  already  said,  his  only  object 
had  been  to  guard  against  possible  evils,  on  the  principle 
that  forewarned  was  forearmed.      Still,  he  could  not 
take  the  cheerful  view  which  was  adopted  by  many 
writers  at  present.     All  the  writings  of  the  day  seemed 
in  favour  of  speculation,  and  that  led  to  the  inflation, 
which  caused  a  subsequent  depression.      With  regard 
to  the  home  consumption  of  iron,  he  had  taken  the 
figures  from  trade  circulars.      The  assumed  make  and 
the  annual  export  did  not  leave  a  sufficient  balance  to 
account  for  the  enormous  home  consumption  which  was 
^nerally  assumed. 

The  Chairman  said  the  exports  were  very  large  in  the 
«arly  part  of  the  year,  and  the  increased  consumption 
at  home  was  mainly  in  the  last  three  months. 

Mr.  Boame  said  he  had  only  quoted   the  absolute 

^gures.     At  any  rate,  he  thought  the  exports  of  iron 

were  likely  to  fail  off.      With  regard  to  the  troubles  in 

India  and  the  Cape,  it  was  not  altogether  the  amount 

of  expenditure  to  which  he  referred,  but  to  the  fact 

that  we  had  been  killing  our  customers  rather  than 

encouraging   them.      The    question    of   the   morality 

of  ihe  proceedings  was  one  which  he  would  not  attempt 

to  enter  upon.      He  was  glad  that  Mr.  Giffen  endorsed 

what  he  said  about  speculation,  for  it  was  that  they  had 

most  to  fear  at  present.    The  belief  that  the  trade 

jnust  necessarily  advance  by  leaps  and  bounds,   was 

likely  to  produce  a  vast  amount  of    that  evil,   and 

the  growth  of  the  speculative  spirit  in  the  present  day 

had  raised  up  and  maintained  a  large  portion  of  the 

community,   who,  instead  of  being    producers,  were 

living  on  the  labour  of  others ;  and  this  was  one  of  the 

most  disastrous  things  connected  with   trade  which 

could  happen.    No  language  could  be  too  strong  to 

condemn  tne  fact  of  our  having  in  our  midst  such  a 

large  number  of  non-producers,  who  did  nothing  what- 

fiver  to  add  to  the  wealth  of  the  country,  but  simply  by 

jmaaaggoodB  irom  hand  to  hand,  and  stimulating  pur- 


COBBESPOVDEVCE. 


SIGNALLINa  BY  MEANS  OF  SOI 

In  reference  to  Mr.  H.  P.  Babbage's  lei 
appeared  in  the  last  number  of  the  Journal^  ] 
to  say  that  the  proposal  of  the  late  Mr.  Charl( 
received  the  most  careful  consideration  in  ISi 
experience  of  the  Elder  Brethren  of  the  Trii 
as  practical  seamen,  was  quite  opposed  to  its 
or  indeed  practicability,  for  the  distinguishiii 
lighthouses. 

As  reg^ards  its  application  to  sound  signa 
P.  Babbage  does  not  appear  to  have  any  adc 
ception  oi  the  requirements  of  the  marin 
ineffectiveness  of  such  a  system  for  the  pur{ 
the  difficulties,  expense,  and  risk  to  naviga 
would  be  involved  by  its  introduction  in  pli 
now  in  existence. 

All  practical  seamen  condemn  any  system 
cessitates  exceedingly  accurate  and  strained  o 
When  the  mariner^  mind  is  full  of  anxiety, 
labouring  under  the  influence  of  a  strong  wii 
sea,  he  does  not  then  desire  to  have  to  count 
the  flashes,  the  occultations  or  sound  blasts, 
assure  himself  of  his  position.  Especially 
time  would  the  numerical  system  be  liable  1 
any  of  the  signals  may  be  temporarily  o 
steam,  by  the  rolling  of  the  vessel,  or  by  a  p 
Suppose  the  master  reads  323  for  333  and  ] 
course  on  the  supposition  that  the  light  is  N< 
would  be  the  consequence  of  such  a  mistake 
The  late  Mr.  Charles  Babbage,  as  a  di 
mathematician,  was  naturally  very  familii 
lang^uage  of  figures,  and,  probably,  Mr.  H. '. 
inherits  sometSing  of  his  father*  s  proclivity 
gentlemen,  and,  indeed,  to  most  landsmen 
a  chart,  it  would  appear  that  the  simplest 
be  to  number  every  lighthouse  and  every  so 
and  cause  it  to  indicate  that  number  ( 
Nothing  could  apparently  be  easier  or  mo 
But  they  seem  to  forget  altogether  that 
themselves  would  not  be  exhibited  to  the  c 
would  see  only  flashes,  or  occultations,  or  he 
which  he  would  have  to  interpret  the  n 
times  when,  as  I  have  before  indicated,  all ' 
would  be  required  for  the  management 
itself,  and  when  he  would  be  espe^ally  lia 
a  mistake. 

It  is  almost  time  that  this  controversy  cam 
so  often  has  it  been  shown  that  the  argun 
advocates  of  refined  distinctions  are  f allacioi 
really  wanted  is  extreme  simplicity,  regard 
mariner's  point  of  view,  not  from  the  point 
the  mathematician,  electrician,  or  an^  othe 
Each  signal  must  proclaim  to  the  manner,  i 
time  as  possible,  its  own  character,  so  tha 
once  recognise  it.  That  is  the  object  aimc 
lighthouse  authorities  at  the  present  time,  a 
efficient,  and  adapted  to  the  requirements  of 
is  acknowledge  by  all  practical  SBamwn  wl 
of  our  coast  signals,  and  is  only  called  in 
those  whose  experience  has  not  made  tlien 
with  the  practical  necessities  of  the  caae. 

£.  FucBi 

Loaaon,  fiOth  JumMxjt  18BI. 
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;  net'i  Jtuntl  (28lh  JAnnarf),  In  Hr.  Mon- 

rr rathe  abave-named  sabjeot,  he  refers  to 
Inmal  Q««  Works  as  hnnngr  practically 
Ui  K^mme  of  "  anng  fuel,  from  which  a  cei- 
Kitioii  of  gaa  only  has  been  eitTacted." 
unol  pnsent  at  die  meetiiig,  and  uoaware 
.  Mmcrieff  iatended  TeferriDg-  to  the  works 
J  thargc,  I  beg  to  be  allowed  to  refute  the 
U  in  his  paper,  iu  bo  fur  sa  thej  relate  to  the 
iKiial.  or  auf  other  of  the  Govermnent  gas 

1U9  api,  daiinff  an  eioeptionallj  busy  period, 
I  Gontmaeat  departmenta  were  workup  all 
•u  luable  to  meet  the  greatly  increased  de- 

g»,  and  WAS  therefore  oompeUed,  at  that 

mcamonally  ainoB,  to  work  a  few  ovena 
'  •  hour  chargea,  so  as  to  obtain  a  larger 
i  ns  in  the  21  hoars  than  could  possibly 
d  by  means  of  the  ordinary  six  -  hour 
it  it  is  gaits  a  mistake  to  suppose,  as  might 
.that  I  onlj  obtained  3,333  oubia  f  eet  per 
carbonised,  or  that  the  short  eitr&otion  was 
^y  owing  to  the  coke  from  the  short  time  i 
emg  greatTy  superior  to  ordinary  gas  coke,"  ' 
-assisting  the  opeiKtioQ,  seeing  that  in  the 
dwith  the  f onr-haoF  charges  a  Tolatile  oannel 
d,  the  ooke  from  which  oantained  very  little 
lerties,  and  consequently  was  not  used  as  foei 
itotts ;  and  so  far  from  "  superiority  of  the 
charges  being  proved,"  as  stated,  the  plan 
a  be  yerj  oxpensire  and  uneoonomioal,  and 
nrted  to  in  order  to  meet  a  few  exceptional 

;  and  it  is  not  likely  (o  be  adopted  again, 
the  works  hare  recently  bean  eolargei  to 
■Qt  that  I  shall  be  able  at  all  times  in  futuro. 
aix-hour  charges,  and  taking  all  the  gas  I 
of  the  coal,  to  keep  Si  sufficient  stock  on  hand 
requirements  of  the  departments,  under  any 
hat  are  ever  likely  to  arias, 
lerefore,  on  bahaU  of  all  the  Ooremment 
nder  mjmperintendenoe,  disolumanyiight 

girenof  haTing  adt^ted  Mr.  Moncrieff's 
iriducing  ooke  oontaining  a  large  quantity 
am  sore  the  War  Dtniartnient  would  be  far 
d  if,  inalend  of  producing,  as  at  present, 
10  and  10,000  onbic  feet  of  IG-oandle  gas 
»1  carbonised,  I  were  to  give  them  about 

thia  qoantitr,  and  to  offer  a  greatly  in- 
d  of  tar  in  lieu  thereof,  with  ooke  from 
1  small  proportion  of  the  gas  had  been  ex- 

J.  A,  C.  HiT. 
al,  Woolwich, 

.Wall 

under  my  saperint 

furnish  the  statements  contained  in  Mr. 
p^wr  in  regard  to  theae  works,  and  that 
MO  made  without  hia  knowledge  or  oonaent. 
J.  A.  0.  H. 


read  last  Wednesday,  by  Ifr.  W.  D. 
•B,  on  "Snggeatiom  tor  PreventitiB' 
B,  and  making  it  ocimmeraially  available, 

if  the  4,000,000  tons   of  Mat  used  in 

laatiiig  ptnpOMi  were  nil  put  into  the  re- 

„  IB  aompwnie*  (loadditionto  theoooJenow 

Ma  oonpmiM),    and   maaipnlated,   as  he 


Mtdoa  wcNdd  ba 


noaaipulai 

Bmokraesa 

lona  sterling  eSeot«d. 

the  gas  companies 

ty  of  gas  they  now 

"■mobiless  fuel," 

(rf  tnUy  20  per  cent. 


mater  than  common  ooal,  and  10  per  cent,  greater 
tbaa  ooke ;  but  we  are  not  fsvonred  with  any  s^tistiaa 
to  prove  this,  agunat  which  I  will  take  the  lacturer'a 
own  figures — the  paper  assumes  a  commercial  aapeot — 
how  is  it  then  that  if  ooke  has  a  heating  capacity  of  10 
per  oent.  in  exoess  of  coal,  its  commercial  value  is  2S 
por  cent,  less — ooke  being  valued  at  12b.  per  ton, 
againat  16h.  ?  I  venture  to  think  Una  question  should 
be  treated  in  a  practical  manner,  and  taking  Mr.  Scott- 
MonorieS's  figures,  I  submit  the  following,  from  a  gat 
maker's  point  of  view :  — 

Pruent  NiU  Cut  of  CaaU  for  makinj  Ztnden  Gat, 

2,000,000  tonaofooal,  at  16s.    £1,600,000 

Labour  thereon,  at  2b 200,000 

£1,800,000 
Less  tar  and  ammonia,  at  3s.  Od. 

per  ton  of  coals    £37S,000 

1,000,000  tona  of  ooke,  at  12s.  . .    600,000 

975,000 

Nett  cost  of  ooal  under  present  madiu  aperandi  £S2S,000 
Mr.  Scott-MoDcriefl  proposes  that,  instead  of  n^g  two 
million  tona  of  coal,  the  gas  companies  should  nae  six 

milions. 

6,000,000  Ions  of  coal,  at  16s £i,S0O,D00 

Labour  thereon,  at  2s, 600,000 

£3,100,000 
Tar  and  mnmnnin  is  valued  at 
double  pressnt  sales,  or  2b.  6d. 

per  ton  of  ooals £750,000 

And  if  no  more  coke  were  used 
for  carbonising  "in  the  re- 
ef le 


£3,176,000 

I  may  add,  in  passing,  that  Ur.  Scott-Monoriefl 
calculates  17  cwt.  of  coke  made  per  ton  of  coals 
under  the  proposed  system,  azalnst  13  cwt.  as  at 
present,  with  a  per-oentage  used  for  fuel  only,  10} 
against  23  at  present.  I  submit  that  not  more  than. 
if  so  muoh,  as  10  cwt.  of  ooke  per  ton  of  coals  would 
be  left  for  sale  by  the  more  frequent  charging  of  the 

Mk  Scott- Moncrieff  assumes  that,  by  making  only 
one-third  of  the  quantity  of  gas  now  made  pec  ton  at 
cool,  the  iUominating  power  would  be  raised  from 
16  t«  24  candles,  i.i.,  60  pm  cent.,  and  that  the  gas 
would  be  worth  60  per  cent,  more  money,  or  Gs.  3d. 
per  1,000,  instead  of  Zn.  6d.,  an  inoreaae  of  Is.  9d.  per 
1,000,  wUch  the  consumers  wonld  be  called  on  to  pay. 

I  don't  think  this  requires  more  than  a  passing  notioe. 
A  gas  consumer,  vrith  two  bnmera  in  bis  room  or  shop, 
can  use  a  third  if  he  chooses  to  inoieHae  his  light.  Why 
doM  he  content  himself  with  two  F  Simply  because  he 
does  not  want  to  pay  for  the  third  or  extra  light. 

We  have  not  been  faronred  with  faota  from  actual 
workings,  and  I  think  the  members  of  the  Society  of 
Arte  woijd  like  to  be  informed. 

Ist.  Whethera  16s.  coal,  pTodudng  10,000oubiofeet 
of  16-candle  gas,  will  prodnoe  at  the  oonBumer's  bnmer 
3,333  oublcfeet  of  24-candle  gaa;  2nd,  where  and  whcm 
has  the  test  been  made,  proving  that  the  ooke  of  3,333 
gas  "  ha«  a  heatdng  capacity  of  fallr  20  per  cent. 
greater"  than  tlie  ooal  from  whieh  the  gM  baa  been 
extracted. 


than  tht«e  hours,  instead  of 
six  hourf,  at  preient  pre- 
vailing," there  would  be 
3,000,000  tons  of  fuel  for 
sole,  which  I  cannot  value  at 
more  than  lOs.  per  ton   .,..£1,600,00 

Nett  coat  of  cool  under  proposed  new  sysl 
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;7 At  the  BeoktoxL  Gaa  Works,  a  year  or  two  ago,  there 
were  literally  mountains  of  ooke  whioh  was  unsaleable 
in  London,  and  had  always  to  be  given  away  in  shipment 
to  the  Continent.  The  sey^rity  of  the  last  two  winters 
has  kept  ooke  stocks  pretty  clear.  Is  it  to  be  assumed 
that  the  **  smokeless  fuel**  proposed  to  be  mado  will 
oomnuind  a  better  sale  than  uie  ordinary  gas  coke  ?  I 
think  it  may  bo  taken  for  granted  that  such  fuel  ex- 
posed for  a  few  days  during  the  recent  weather,  would 
have  become  a  heap  of  rubbish  on  removal  from  the  gas 
works. 

According  to  my  figp^ires,  London,  instead  of  having 
four  million  tons  of  co^  and  one  million  tons  of  coko 
for  fuel,  would  have  to  be  content  with  three  million 
tons  of  **  smokeless  fuel,'*  and  the  gas  companies  saddled 
with  an  increase  of  £2,350,000  in  the  cost  of  producing 

their  gas.  R.  H.  Jones. 

Srdenhain,  Slat  January,  1881. 


KITCHEN  BOILER  EXPLOSIONS. 

Having  regard  to  the  number  of  kitchen  boiler  ex- 
plosions occurring  at  the  present  time,  many  of  them 
attended  with  fatal  consequences,  it  might  perhaps  be 
of  service  if  you  could  nnd  room  for  the  following  in 
your  columns.  Lavinoton  E.  Fletcheb. 


Instbuctzons  fob  a  Pzaoabd. 
On  the  recurrence  of  frost,  it  might  be  well  to  have 
placards  printed  in  large  clear  type  and  posted  in 
prominent  positions  in  the  public  thoroughfares  or  other 
suitable  places,  explaining  to  the  public  the  best  means 
of  preventing  kitchen  and  circulatmg  boiler  explosions. 

Text  fob  Placabd. 

Mancheiler  Steam  Users*  Association  an  Kitchen  and 

Greuiatinff  Boiler  E/phsiona. 

Kitchen  boiler  explosions  are  due  to  an  accmnulation 
of  pressure  in  the  lK)iler,  in  consequence  of  the  outlets 
being  stopped  up  while  the  lire  is  burning.  These  ex- 
plosions occur  during  the  frost  through  ue  choking  up 
of  the  pipes  with  ice.  Sometimes  stop-taps  are  placed 
in  the  circulating  pipes,  and'  should  these  taps  be  shut, 
or  should  the  circulating  pipes  become  choked  with 
sediment,  or  stopped  up  nxun  any  other  cause,  the 
pressure  would  tnen  be  bottled  up,  and  an  explosion 
might  result  at  any  time,  whether  summer  or  winter. 

To  prevent  this,  every  boiler  should  be  fitted  with  a 
small  reliable  safety  valve,  whether  the  boiler  be  <]f 
copper  or  oast-iron,  and  whether  it  be  fitted  wiUi  a 
copper  cylinder  or  not.  A  safety  valve  dl  dead  weight 
construction  is  recommended  as  the  most  simple.  In 
the  event  of  the  outlets  becoming  choked,  it  would  re- 
lieve any  undue  pressure  and  prevent  an  accumulation, 
while  at  the  same  time  it  would  emit  a  slight  hissing 
noise,  which  would  tell  those  in  the  kilchen  that  some- 
thing was  wrong. 

In  the  meantime,  until  a  safety  valve  can  be  fixed, 
open  the  hot- water  tap  in  the  bath-room,  and  any  other 
hot-water  taps  connected  with  the  boiler.  If  tiie  water 
cannot  he  dntwn  freely  from  these  taps,  do  not  light 
the  fire,  and  if  the  fire  be  already  lighted,  put  it  out  at 
once.  If  the  water  flows  freely,  the  fire  may  then  bo 
lighted,  but  this  must  be  done  with  caution,  and  the 
taps  just  described  frequently  opened  to  see  lliat  the  flow 
continues,  and  that  the  water  gradually  heats.  Ji  tiie 
flow  does  not  oontmne,  or  if  the  water  does  not  heat, 
the  supply  of  water  to  the  boiler  must  be  running 
short,  or  something  must  be  "viTang  with  the  oironlatioD, 
and  the  fire  must  be  drawn.  Also  the  cdd-water  cistern  as 
well  as  the  baU-tap  should  be  examined,  and  the  cold- 
water  taps  in  the  bath-room,  and  elsewhere,  opened  to 
■ee  that  the  water  supply  is  free,  otherwise  the  boiler 
may  rundry.  When  the  fire  is  once  lighted,  and  tho 
droulation  proved  to  be  fiaae,  the  fire  should  be  kept 
burning  by  night  as  well  as  by  day  as  long  as  the  frost 
JMBtg,  oUiorwiae  the  frost  may  get  the  mastery  during  I 


the  night,  choke  the  pipes  with  ioe,  stop 
bottle  up  the  pressure,  and  thus  lead  to  ' 
the  boiler.  But  the  only  true  safegna 
safety  valve,  and  the  sooner  that  is  fis 
the  better.  Lavinoton  E.  F: 

Chi 
9,  Hount-fitrectf  Albert-square,  Hancheftter, 
Januaxy,  1881. 

P.S. — The  Manchester  Steam  Users'  - 
nothing  whatever  to  do  with  the  manufc 
the  dead  weight  safety  valve  recommen<3 
be  of  convenience  to  the  public  to  state 
in  accordance  with  the  association's  dn 
obtained  for  10s.  6d.  at  Messrs.  Isaac  SI 
Cathedral-yard,  Manchester. 


NOTES   ON   BOOKS 


Report  upon  certain  Kaseams  for  Techx 
and  Art;  :ilso  upon  Scientific,  Pr 
Technical  Instruction,  and  System 
Classes  in  Great  Britain  and  ou  th 
Europe.    By  Archibald  Liversidge.    ( 

In  1878,  Professor  Liversidge,  of  tlic 
Sydney,  was  desired  by  the  Colonial  Se< 
South  Wales,  and  also  bv  the  Chancell« 
vcrsity  of  Sydney,  to  oolfect  informatioi 
technological  and  industrial  museimi 
schools,  &c.,  of  Europe,  for  the  guidanc 
of  Trustees  appointea  to  foimd  a  Technc 
dustrial  Museum  at  Sydney.  Tlie 
Liversidfire's  investigations  are  contaii 
port.  The  first  part  contains  accounts  c 
m  London,  Edinburgh,  Oxford,  and 
(3onservatoire  des  Arts  et  Metiers,  Pai 
Italian  Industrial  Museum,  Turin.  T 
is  devoted  to  the  various  institutions  *< 
and  technical  instruction  is  given.  C 
three  are  situated  in  Great  Britain  anc 
in  Austria,  four  in  Belgium,  forty-one  i 
teen  in  Grermany,  three  in  Holland,  foL 
in  Russia,  two  in  Sweden,  one  (the  Polj 
Zurich)  in  Switzerland,  and  one  (tlie 
Institute  of  Technology,  BoitonJ  in  the 
The  appendix  contains  a  list  ot  public 
to  Teclmical  Education,  &c.,  and  a  sy 
Stanley's  circular  upon  Technical  and  ] 
cation  to  her  Majesty's  representatives 
their  replies  (1868).        

Trade,  Population,  and  Food :  a  series 
Economic  Statistics.  By  Stephen  Boi 
George  Bell  and  Sons,  1880.) 

In  this  volume  the  author  has  arrange 
papers  on  cognate  subjects,  published  ai 
m  the  proceedings  of  societies,  so  as  to  f« 
whole.  Under  the  first  head,  the  prog] 
dealt  with,  and  special  attention  is  draw 
tion  of  the  growing  preponderance  o 
exports.  The  second  division  relates  to 
the  social  aspects  of  tradQ  depression.  * 
speciallv  devoted  to  the  finance  of  nati 
in  which  the  practicability  of  the  measure 


>m  a  financial  point  of  view.  The  thir< 
vot^  to  the  subject  of  food  supply,  in  wl 
Wine,"  and  '*  Drinking  and  Denreas 
sidered.  The  result  of  Mr.  Bounurs  oa 
f  oUows : — ' '  The  needed  explanation  thei 
nlenon  manifested  in  the  growing  ez 
imports  beyond  that  of  our  ezpoito  is  B 
with  a  prosperous  state  of  trade  and  mi 
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« btn  to  feed,  and  the  food  required  to  feed 
;  inntawd  beyond  the  powers  of  oiir  own  Boil 
•tic;  «nd  thiit  other  nationahave  been  grow- 
(Digenre,  wealth,  and  manufacturiii^  poner, 
1  the  (apacity  for  supplying  their  own  wants, 
BOMMiig',  but  rather  decreasing-,  their  demauds 
K  pmlacCs  of  our  labour  by  which  our  ability 
IK  food  from  them  ia  largely  maintained.  Our 
i  tuie  been  mulUt^ed  by  conttnuons  «ea»)ns 
nbd  pioduue  from  our  own  soil,  whiliit  agri- 
jpemima  have  been  progreaaiv^y  advancing 

t  Kumal  ot  Modem  Oeograpliy.  By  John 
ton,  M.A.  (London,  John  ilurray,  1880.) 
dixDDijiiledsntbe  some  plan  aa  the  "  School 
tFthe  same  author,  and  Ib  intended  forjunioT 
I  is  urit  merely  an  abridgment  of  the  larger 
toQMini  matters  which  wiis  cornddered  supcr- 
e.  The  inlrodncliun  contains  soma  gcuoml 
jtrunomicol  or  mathematical,  physiial,  and 
ograpby. 


•a  "  Coal  Gas,  and  its  uses  as  an  lUumiDating  and  Heating 
\ecnt."  A  junior  intrnduclory  course  will  also  bo  given; 
ind  1  here  «ill  »lso  bs  Inbomtory  c1n>inci  and  a  Photographic 
Chemistry  Class.  In  the  Phyueni  C1as:4,  Professor  Ayrtoa 
vill  givo  courses  of  lectures  on  "  Eloclrical  Instnunent 
'"^■na,"  "Electric  Light,"  "Motor  Muchinorv.  with, 
ialrcterente  lu  Electric  Lighting,"  and  the  "Electrio 
■mission  of  Power."  In  Ihis  dcjarhnent  also  there  will 
Iks  laboratory  and  junior  classes. 


SEVESAL    HOTES. 


iber. — Information  cooccming  the  plant 
M4  Ceara-rubber  is  amlainHl  in  [lie  report  nil 

by  Dr.  H.  Trimcn,  of  Coylon.  Tlio  plant  u 
BH  will  grow  in  a  drv,  rtjngh  soil,  and  a  uiLide- 
ol  atmosphere  while  tho  Para  and  West  lailin 
1  Tequiro  a  rich  ellaiial  soil,  and  a  conHlnully 
onspbere.     Ceara-nibbcr  plants  hare  been  found 

Ceylon,  Calcalts,  and  Madrax,  but  the  climate 
f  i»  too  |wet  for  Ihcm.  It  is  sngf^ttd  tlial 
honld  be  (omicd  on  eiiaustcd  coffee  land.  The 
1  about  thirty  feet  or  mora  in  height,  and  (nrm« 
idud  crown.  It  attains  a  diameter  of  four  or 
1  about  two  yean,  whok  it  may  be  tapped. 

■uitatloB  — Dr.  Richnrdsoii,  F.R.9.,  will 
inc  of  nine  lectures  on  "  Uomestic  Sanitation  ot 
me,' '  before  the  Ladies'  Sanilary  Association, 
of  the  BocietT  of  Arts,  on  the  Saturdays,  from 
Hh  to  April  9th.  The  subjaits  dealt  with  in 
s  come  under  the  heads  of  (1)  food  and diKcst  ion, 
Ihy  circulation  of  the  bl«id,  Bud  iha  means  of 
organs  of  circidalion  in  a  healthy  state,  (3] 
nd  tbo  allied 'Sabject  of  ventilation.  A  first 
tninms  and  a  seaind  pri?*  of  five  guineas,  offered 
liadwirk,  Esq.,  C.B.,  will  he  awaidcd  to  tlie  two 
sbo  hare  most  diatinguisbed  themselves  by  t. 
if  the  subjects  taueht  in  the  le<  tores.  Dr. 
■ill  also  give  first  and  second-class  certifiea 
ind  proficiency  to  students  who  wish  to  coi 

iHi«kl  lB«titttt*. — Hie  programme  for  tht 
of  the  City  Technical  Science  Classes  has  been 
feMOi  AnnatRmg,  Ph.D.,  F.R.S.,  and  Professor 
t.  last.  C.B.iiril]  continue  the  courses  of  [nstruc- 
■Mry  md  tttyncs  as  ^plied  to  the  arts  and 
a,  at  the  Ccnnsr-lbeet  Schools,  Finsbury,  in 
1  fnna  the  HUdh  Class  School  Corporation, 
I  «netii»  ot  the  City  and  Qoilds  Tedmical 
tbaiy.  In  the  evening  Chemistry  Clashes,  Dr. 
rfUlaetoreon  "Orsuue  Chemistry,  with  special 
ItaIadlHbiali^i|d]cMiooa."  The  chemistry  ol 
{■rtneti,  tbdr  lues,  and  the  production  of  dyeing 
^  thm  win  ba  mrr  tolly  considerol.  The 
'  twwlM,  MB^nt  distilling,  and  vinegar-making 
B  ten  {)(•  iibjeet  ot  the  iMtoree  after  Easter. 
■BwiBMinr  a  oonne  of  lecture*  for  jonior 
■Madon  to  the  pnotioa  and  theory  of  chemistry, 
^taMlStol  pji.,  ewnmenoing January 27ttL. 
JM  oC  AoM  leeian*  la  to  aSpid  Boch  prelimiDar} 
a BHaHniy  fir  tboM  who  ma;  desire  later  on  bi 
■Iw  IkdAm  of  npUed  uunuatry,  but  th^s 
^tm.wlB  be apeeUJT directed  to  the  feclmita] 
>»1ji(t.  Be  wfllaWgiTet  course  of  lectures 


UEEIDtOS  OF  THE  80CIETT. 

OKDi:fARY  MEETEfOa. 
Wednesday  evenings,  at  eight  o'cloiJi: — 
Fededakt  0. — "  The  Present  Condition  of  the  Art  of 
Wood-carving   in   England."      By   J.    HtniaEBTOBiy 

POLLEJI.      SirfHlLlE  CUSLIFFB-OWES,  C.B.,  K.C.M.G. 

C.I.E.,  will  preside. 

pEnauinl  16. — "The  Participation  of  Labonr  in  the 
Profits  of  Enterpriao."  By  Sedlet  TaTlOE,  M.A., 
lafe  Fellow  of  Tmiity  College,  Cambridge. 

FtUEUAEY  23.—"  Tlie  Mannfaotura  of  AiJratod 
Witters,"     By  T.  P.  Beucb  W*BttE». 

JiAEcn  2.— "On  Lighthouses  Characteristics."  By 
Sir  William  Tkojisox,  LL.D.,  F.R.3. 

^IincH  0. — "  ImproTemente  iu  the  Treatment  of 
Fjiparto  for  the  Manufacture  of  Paper."  By  WnJJiK 
An.vOT,  F.C.S. 

Mabcb  IG. — "Buyin^Jand  Selling;  itaNatore  and  its- 
Toole."  By  Prof.  BoNAitY  PnicE,  M,A.  LordAifBBl> 
S.  CnnBcnnj.  will  preside. 

JliECH  23. — "The  Increasing  Number  of  Deaths  from 
Explosions,  with  an  I^xamination  of  the  Causes."  By 
CoasELius  Walfdkd. 

JIiECTi  30. — "Kecent  Advances  in  Elootrio  Light- 
ing."    By  W.  II.  Pbeeoe,  Pros.  300.  Tel.  Eng. 

Apnu,  ti. — "  The  Manufacture  of  01a.4s  for  Dcpora- 
tivu  Purpusos."  By  U.  J.  Powell  (WhitefrtaiB  Glasi 
Works). 

FOREIQM  AKD  COLO:iUl.  SECTION. 

Tuesday  evenings,  at  eight  o'clock; — 

Febbqabt  22. — "  The  Languages  of  South  Africa." 
By  UoBEHT  N.  Gust. 

Mabch  to. — "The  Loo  Choo  Islands."  By  Consul 
Josn  A.  GnoBiKB. 

AfeiI' 6. — "  Trade  Belataons  between  threat  Britain 
and  her  Dependencies."     By  WmoAK  Wbstoaeth, 

Applied  Cheuistbt  Ain>  Phybh^s  SEt^noir. 

Thursday  evenings,  at  eight  o'clock: — 


Mabch  24.—"  The  Future  Development  of  Electrical 
Appliances."     By  Prof.  Jons  Pebbt. 

The  meeting  previously  announod  tot  April  7  will  bo 
held  on  May  12. 

INDIAIT  SXOIION. 

Friday  eveiiingi,  at  eight  o'clock : — 

VEoauASt  II. — "  (Jold  in  India."  ByHTDBOuAEE. 
Sir  Wii.Liiic  BoBDfBoK,  X.C.a.I.,  win  m>eside. 

Much  4.—"  The  Reaulta  of  Bniish  Kule  in  India." 
By  J-  M.  UiOLSur. 

HucE  26.—"  The  Tenure  and  Cultivation  of  Land 
in  India."    By  Sir  Giobob  Oakpbell,  E.C.S.I.,  M.P. 

JliT  13. — "Bormah."  By  General  Sir  AxiBUK 
Pa*™i,  G.CJiT.G.,  K.C.3.I..  C.B. 

Membetfl  are  requested  to  notioe  that  it  may  be 
neceuary  to  make  alterations  in  the  dates  of  the 
above  papers. 
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Cantor  Lectures. 

Monday  eyezdngs,  at  eight  o'clock : — 

The  Second  Course  will  be  on  "  Watchmaking, 
by  Edward  Bioa,  M.A.    Three  Lectures. 

Syllabus  of  the  Course, 
Legtose  I. — Febbitabt  7. 

Introduction — Units  of  Time — Historical  Sketch — 
Description  of  usual  forms  of  watch  ^Escapements — 
Conditions  of  accurate  timekeepin^r,  and  arrangements 
necessary  for  their  maintenance  in  the  higher  class  of 
watch. 

Lectube  II. — ^Febbtjjlbt  14. 

The  ordinary  watch — Degree  of  accuracy  required  in 
It — Systems  of  manufacture  in  this  country  and  abroad 
— ^Description  of  specimens  illustrative  of  the  various 
stages  of  construction — Comparison  of  the  several 
leystems. 

Lectube  III. — ^Febbuaby  21. 

Necessity  of  efforts  to  promote  the  art  in  this  country 
Need    of   education,   theoretical    and    practical,    in 
horology— Literature— Great  want    of   uniformity  in 
gpauees,  screws,  &c. — Exhibition  of  ordinary  and  compli- 
cated watches,  and  of  watchmakers'  tools—  Conclusion. 

The  Lectures  will  be  illustrated  by  Specimens, 
Models,  and  Diagrams.  The  different  movements, 
&c.,  will  be  shown  enlarged  on  the  screen  by  means  of 
the  Aphengiscope  and  the  Electric  Light. 

The  Third  Course  will  be  on  **  The  Scientific 
Principles  involved  in  Electric  lighting,''  by  Prof. 
W.  G.  Adams,  F.R.S.    Four  Lectures. 

March  7,  14,  21,  28. 

The  Fourth  Course  will  be  on  "  The  Art  of  Lace- 
making,"  by  Alan  S.  Cole.    Three  Lectures. 

April  26  ;  May  2,  9. 

The  Fifth  Course  will  be  on  "  Colour  Blindness 
and  its  Influence  upon  Various  Industries,"  by 
R.  Brudenell  Carter,  F.B.C.S.    Three  Lectures. 

May  16,  23,  30. 

Admission  to  Meetings. 

Members  have  the  right  of  attending  all  the 
Society's  meetings  and  lectures.  Every  Member 
can  admit  two  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures. 
Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a  Member. 


KSETING8  FOB  THE  EVSUniG  WEEK. 

MoxDAT,  Fkb.  7th  ...  80CIETT  OF  ABTS,  John-etreet, 
Adelphi.W.C,  Sp.m.  (Cantor  Lectures.)  Mr.  Edward 
Iligjf,  ""Watchmaking.'*    (Lecture I.J 

Fanners'  Club,  Inns  of  Court  Hotel,  Holoom,  W.G. ,  4  p.m. 
Mr.  J.  Bailev  Denton,  "  The  Management  of  Rivers." 

Boyal  Institution,  Albemarle-street,  W.,  6  p.m.  General 
Monthly  Meeting. 

Society  of  Engineers,  6,  Westminster-chambers,  7^  p.m. 
Presentation  of  the  premiums  awarded  during  the  past 
Session,  by  the  late  President,  Mr.  Joseph  Bemays. 
Inaugural  Address  by  Mr.  Charles  HorsLey,  President. 

Institute  of  Surveyors,  12,  Great  Qeoige-etreet,  8.W., 
8  p.m.  Discussion  on  Mr.  Joseph  Lucas's  paper, 
**  Kural  Water  Supply,  with  Special  Reference  to  the 
Objects  of  the  Public  Healtii  (Water)  Act,  1878." 

Medical,  11,  Chandos-street,  W.,  8^  p.m. 

Victoria  Institute,  7,  Adelphi-terrace,  W.O.,  8  p.m.  Dr. 
8.  Kinns,  '*  The  Truths  of  Bevelation  Confirmed  by  the 
AdTtaoe  of  Sdeiioe." 


London  Institution,  Finsbury-csrcus,  E.C., 
H.  S.  Maine,  "  Succession  to  Thrones.** 

TussDAT,  Feb.  8th... Royal  Institutioa,  Albemarle-sl 
p.m.  Prof.E.A.8chifer,"  The  Blood.'*    ( 

Coitral  Chamber  of  Agricoltuze  (at  the  H< 
SociBTY  OF  Arts),  11  a.m. 

Medical  and  Chixiirgical,  68,  Bemers-stn 
street,  W.,  8^  p.m. 

Civil  Engineers,  JHS,  Great  George-street,  1 
8.W.,  8  p.m.     1.  Mr.  C.   Colsnn.  "  The 
Dockyard  Extension  Works  (2nd  Part)." 
Meyer,  •*  The  Plant  and  Temporary  Works 
Portsmouth  Dockyard  Extension.*' 

Photographic  6a,  PaU-mall  East,  8.W.,  8  p 
General  Meeting. 

Anthropolc^cal  Ihstitnte,  4,  St.  Martin's-; 
8  pm. 

Royal  Horticultural,  South  Kensington,  S.W 

Wbd^tssdat,  Feb.  9th.. .SOCIETY  OF  ARTS.  - 

Adelphi,  W.C.,  8  p.m.     Mr.  J.  Hiinsr«?r 

"  The  Present  Condition  of  the  Art  of  W 

in  England." 
Graphic  University  College,  W.C,  8  p.m. 
Microscopical,   King's   College,  W.C,  8  p. 

Meeting  for  Election  of  Coimcil  and  OflBcci 
Royal  Literary  Fund,  10,  John-street,  Adi 

3  p.m. 
Royal  Institution,  Albemarle-strect,  W.,  3 

Sidney  Colvin.  '*  The  Amazons."    (Lectur* 
Sanitary  Institute  of  Great  Britain.  9,  Condui 

8  p.m.    Mr.  W.  H.  Michael,  **  The  Law  ii 

Sanitary  Progress." 

Thuhbday.  Feb.  10th... Telegraph  Eninneers  and 
25.  Great  George-street,  8.W.,  8  p.m.    Mi 
Adams,  "  Earth  Currents— Electric  Tides." 

Royal,  Burlington-house,  W.,  4j^  p.m. 

Antiquaries,  BurUngton-Jionse,  W.,  8^  p.m. 

London  Institution,  Finsbmj  -  circus,  £ 
Prof.  Monier  Williams,  **The  Castes  an 
India." 

Roval  Institution,  Albemarle-street,  W.,  ^ 
Francis  Hueffer,  "  The  Troubadours."    (L 

Inventors'  Institute,  4,  St.  Martin*  s-place,  W 

Royal  Society  Club,  Willis's-rooms,  St.  Jaj 
6  p.m. 

Mathematical,  22,  Albemarle-street,  W.,  8  i 
E.  B.  Elliott,  "Some  Theorems  of  Kim 
Sphere."  2.  Mr.  J.  W.  L.  Glaisher,  **  Soi 
expressible  in  the  terms  of  the  first  comp 
and  of  Gamma  Functions."  3.  Herr  8ch1 
burg),  "  Mr.  McColl's  Calculxis  of  Equiv 
ments," 

Fbidat,  Feb.  11th... SOCIETY  OF  ABTS,  John-str 

W.C,  8i^  p.m.    (Indian  Section.)    Mr.  1 

"Gold  in  India." 
Royal  United  Service  Institution,  Whitehall- 

Lieut-Col.  C.  R.  Sherrington,  "Army  Tnm 
Rojral  Institution,  Albemarle-street,  9  p.m. 

Ball,  "  The  Distance  of  the  Stars." 
Astronomical,  Burlington-house,  W.,  8  p.i 

General  Meeting. 
Quekett  Microscopical  dub,  University  Co 

8  p.m. 
Clinical,  83,  Bemers-street,  W.,  8J  p.m.   Ann 
Folk  Lore  Society,  22,  Albemarlenrtxeet,  W.,  i 

W.  S.  Lach-Szyrma,  "Folk  Lore  Traditions 

Events." 

Saturday,  Feb.  12th... Ladies*  Sanitary  Association  (i 

OK  the  Society  of  Arts),  6.30p.m.  Dr.  B. 

son,  "  Domestic  Sanitation  or  Health  at  Hi 

turel.) 

Physical,  Science  Schools,  South  Kensin^ion, 

1.  Annual  General  Meeting.    2.  Special  G< 

3.  Dr.  O.  J.  Lodge,  "A  Hydrostatic  HI 

Electrical   Phenomena,   and   oihet    Lecti 

ments." 

Royal  Botanic  Inner^^arde.  Regenf  »-p«rk,  K 

Royal  Institutiion,  Albemarle-street,  W.,  8 

^dney  Colvin,  "  The  Amasons."    (Lecture 


Errata.— Page  161,  col  .1,  1.  61,/or  i 

read  sulphides ;  p.  161 ,  col.  1 ,  last  line, /or  toOB,  r 
p.  161,  col.  2,  1.  9,^or  Anderson,  Langmead,  A 
Khodin,  read  Henderpon,  Longmaid,  AnguBtin, 
or  Rhodia;  p.  161,  coL  2, 1. 10  from  bottcan,/or 
metals ;  p.  1 62,  col.  1 ,  1.  36,  for  or  about  46  to  6 
read  only  about  46  to  48  per  cent. ;  p.  162,  ool.  1 
26  per  cent.,  read  96  per  cent. ;  p.  162,  od.  1. 
bottom,  J  or  miner,  read  mine ;  p.  1 62,  odl.  2, 1. 18 
body  engaged,  read  everybody  ooold  not  engtgtt. 
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HOTICES. 


»  TO  nrsTinmovs.— XXAXIVATI0V8. 

attention  of  Secretaries  of  Institutioiis  in 
rith  the  Society,  is  directed  to  the  Fro- 
)  of  Examination  sent  to  each  Institution 
s  week's  Jowmai,  especially  to  paragraphs 
Institationi  desirous  of  using  the  ele- 
r  papers  issued  by  the  Society,  are  reminded 
>Iication  for  them  should  be  made  at  once, 
e  7  of  the  Programme. 


CAVTOB  UOTtrBSB. 


Irtt  lecture  of  the  second  course  was 
1  on  Monday,  7th  inst.,  by  Edward  Bigg, 
a.  **  Watchmaking."  The  lecturer  gaye  a 
1  sketch  of  the  subject,  and  described  the 
rms  of  watch  escapements,  conditions  of 
t  timekeeping,  and  arrangements  necessary 
'  maintenance  in  the  higher  class  of  watch. 
Bctores  will  be  published  in  the  Journal 
he  summer  yaoation. 


TILIPHOHE  XXOHAVaX. 


flBees  of  the  Society  of  Arts  haye  lately  been 
)d  with  tbe  Telephone  Exchange,  the  head 
4  which  are  situated  in  Coieman-street, 
kiiy  member  of  the  Society,  whose  place  of 
t  is  also  connected  with  the  Exchange, 
If  eommumoate  with  the  Society.     The 

■  oAoes  are  connected,  in  the  first  instance, 
I  oompany's  Exchange  in  Chancery-lane, 
I  em  be  pot  into  communication  with  any 
Mian  from  which  wires  radiate  to  the 
plaois  nang  the  Exchange  system.  The 
oe  abo  coniieoted  by  a  prirate  wire  to  the 

■  priatsfft  m  Bleet-ftreeti  the  company's 
Bi  bifaig  now  used  inftead  of  the  Wheat- 


stone  A.  B.  C.  instrument,  which  had  previously 
been  employed  on  a  Post-office  wire  for  the  same 
purpose. 


H0V8X  8AVITATI0V. 


The  Council  offer  the  following  Medals  for  the 
best  Sanitary  Arrangements  in  Houses  built  in 
the  Metropolis,  the  plans  of  such  arrangements  to 
be  exhibited  in  the  Society's  Booms,  Adelphi,  in 
June,  1881,  and  to  be  sent  in  on  or  before  12th 
May,  1881  :— 

1 .  One  Silyer  Medal  for  the  best  sanitary  arrange- 
ments, carried  out  and  in  satisfactory  wofkLng, 
in  a  house  let  out  in  tenements  to  artisans,  for 
which  a  weekly  rental  is  paid. 

2.  One  Silver  Medal  for  the  best  sanitary 
arrangements,  in  actual  working,  in  a  house  of  the 
yearly  rental  of  £40,  or  less,  to  about  £200  in  value. 

3.  One  Silver  Medal  for  the  best  sanitary  ar- 
rangements, in  actual  satisfactory  working,  in  a 
house  of  the  yearly  rental  value  of  £200  and  up- 
wards, to  any  amount. 

4.  The  houses  must  be  open  to  the  inspection 
of  the  Judges,  who,  in  considering  their  award, 
will  be  g^ded  by  the  sugg^estioni  of  plans  for 
main  sewerage,  drainage,  and  water  supply,  made 
under  the  Public  Health  Act,  1875.*  The  houses 
must  have  been  in  actual  occupation  within  the 
last  three  months,  and  a  Certificate  must  be  given 
by  the  occupiers,  on  a  printed  form,  stating  the 
satisfactory  working  of  all  the  sanitary  arrange- 
ments, such  form  to  be  obtained  at  the  Society  of 
Arts. 

5.  The  houses  may  be  old,  fitted  with  modem 
sanitary  arrangements,  or  may  be  new.  They 
must  be  within  the  metropolitan  area  of  the  Board 
of  Works. 

6.  The  sanitary  arrangements  must  include  the 
conditions  for  good  water  supply,  drainage,  warm- 
ing, and  ventilation  of  the  house,  and  precautions 
taken  against  frost. 

7.  The  medals  may  be  awarded  to  the  occupiers 
of  the  houses,  or  the  lessees,  or  the  owners. 

8.  The  plans  must  consist  of  a  ground  plan  and 
sections,  to  the  scale  of  not  less  than  one  inch  to 
five  feet ;  details  of  not  less  than  one  inch  to  the 
foot.  The  plans  may  be  accompanied  by  speoift- 
cations. 

9.  The  names  of  the  architects,  surveyors,  or 
sanitary  engineers  who  directed  the  sanitary 
arrangements  should  be  given,  and  Certificate! 
will  be  awarded  to  those  whose  plans  obtain  the 
Medals.  (By  Order) 

H.  TsusMAN  Wood,  Secretary. 

•  TlMPiiUi«H«athAfltliMb6eni«TiMdtoimAadpfiibUdifli 
bj  Her  Mnje^i  BUtiaaaj  Offlot.  Moa,  witib  pLua,  thnt 
uiUingt. 
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DOMESTIC    ICOHOICT. 

1.  The  Council  will  hold  a  Third  Congress  on 
Domestic  Economy,  at  the  Society's  Hooms  in  the 
Adelphi,  London,  during  the  present  year. 

2.  The  Council  offer  Seven  Bronze  Medals,  and 
Certificates  of  Merit  for  Papers  (not  exceeding 
1,000  words),  written  by  Teachers  of  PublicElemen- 
tary  Schools  and  TrainiDg  Colleges,  which  shall  give 
an  account  of  the  best  method  practised  by  the 
teacher,  of  the  teacher's  experience,  and  the  re- 
sult of  the  teaching,  in  any  one  or  more  of  the 
seven  classes  of  subjects  named  below. 

3.  The  Education  Department,  in  the  Code  of 
1880  (p.  31),  classes  the  following  subjects  under 
Domestic  Economy  for  Girls : — 

The  First  Branch  includes — 

1 

(aS  Clothing  and  Washing. 

(A;  The     Dwelling— "Warming,     Cleaning,      and 

Ventilation. 
-    (r)  Rides   for  Health — The  Management  of   the 

Sick  Room,  Cottage  Income,  Expenditure, 

and  Savings. 

The  Second  Branch  includes — 

I 

(a)  Food — Its  Composition  and  its  Nutritive  Value 
-  lb)  Food— Its  Functions. 
'    (f)  Food — Its  Preparation  and  Culinary  Treatment 
(i.e..  Practical  Cookery)  (}  1i). 

The  Council  have  resolved  to  add  the  subject  of 
Needlework,  which  will  be  exhibited  and  discussed 
in  the  Congress,  although  it  is  not  classed  in  thr 
Code  as  a  branch  of  Domestic  Economy. 

4.  Only  one  medal  will  be  given  to  a  teacher 
but  the  subjects  taught  successfully  will  be  in- 
scribed on  the  one  medal  and  a  certificate  given. 

5.  The  papers  must  be  sent  to  the  Secretary  ot 
the  Society  of  Arts  by  the  1st  May  next.  Each 
paper  must  bo  enclosed  in  a  sealed  envelope,  bear- 
ing a  motto,  and  must  be  accompanied  by  an 
envelope  bearing  the  same  motto,  and  having 
within  it  the  writer* s  name  and  address. 

6.  No  medals  or  ceitificates  will  be  awarded  if 
the  papers  arc  not  of  sufficient  merit  to  deserve 
them*        (By  order) 

H.  Trueman  Wood,  Secretary. 


Specimen  labels,  bearing  a  number  or  motto, 
and  accompanied  by  a  sealed  envelope  containing 
the  name  of  the  sender,  must  be  sent  in  to  ibe 
Secretary  not  later  than  the  1st  May,  1S81. 

The  Council  reserve  to  themselves  the  right  of 
withholding  the  Medal  and  Prize  offered,  if,  ia 
the  opinion  of  the  judges,  none  of  the  8}>ecimeDt 
sent  in  are  deserving. 


PBOCEEDINGS   OF   THE    SOCIETT. 


LABEL  FOB  PLAIITS. 


^e  Council  are  prepared  to  award  a  Society's 
Silver  Medalj  together  with  a  prize  of  £5,  which 
has  been  placed  at  their  disposal  for  the  purpose 
by  Mr.  G.  F.  Wilson,  P.B.S.,  for  the  best  label  for 
phuits. 

^The  object  of  the  offer  is  to  obtain  a  label  which 
mfty  be  cheap  and  durable,  and  may  show  legibly 
whatever  is  written  or  printed  thereon ;  the  label 
must  be  suitable  for  plants  in  open  border. 
These  considerations  will  principally  govern  the 

SWBld. 


FOREIGN  AHD  COLONIAL  BECnON. 

Tuesday,  February  1st,  1881  ;  Sir  BiCHAlD 
Temple,  Bart.,  G.C.S.I.,  CLE.,  D.C.L.,  in  the 
chair. 

The  paper  read  was  on — 

THE  INDUSTRIAL  RESOURCES  OP  SOUTff 

AFRICA. 

By  the  Bight  Hon.  Sir  Bartle  Frere,  Bart.,  0.C.l.r 
0.C.8.L,  F.B.8.,  D.C.L.,  LL.D. 

When  first  proceeding  to  South  Africa,  I  foaaA 
the  greatest  difficulty  in  obtaining  any  reUabl» 
detailed  and  recent  information  regarding  its  i&r 
dustrial  resources,  and  the  same  difficulty  htf 
struck  me  since  my  return  to  England,  when  I 
have  been  often  questioned  on  the  subject  by  thosft 
whose  attention  had  been  directed  to  the  Englidi 
possessions  in  that  quarter. 

Much  that  is  valuable  is  to  be  found  well  selectad 
and  well  arranged  in  Mr.  Silver^s  excellent  hand- 
book,* but  there  is  much  which  could  hardly  be  . 
compressed  into  any  single  hand-book,  andthou^ 
I  C£unnot  pretend  to  supply  the  want,  somethioff 
may  be  done  towards  assisting  others  to  do  so,  if  I 
briefly  state,  in  the  course  of  the  present  lecture,  •- 
few  of  such  facts  connected  with  the  industrial 
resources  of  the  country,  which  strike  a  travdkr 
in  South  Africa,  and  if  I  refer  to  sources  f^enot 
more  detailed  information  may  be  obtained  hf 
those  who  desire  it. 

I  have  no  striking  new  facts  to  communicate.  I 
can  give  you  little  more  than  a  traveller's  impres- 
sions, pointing  out  where  my  own  information  hn 
been  derived,  and  offering  to  answer  any  questiom 
on  the  subject  which  my  hearers  may  wish  to  ad- 
dress to  me  after  the  lecture  has  concluded. 

I  must  presuppose  a  general  knowledge  of  tte 
physical  configuration  and  extent  of  temperafce 
South  Africa,  and  the  relative  position  and  general 
area  of  the  component  States,  and  I  must  aak  jon 
to  remember  tnat  temx>erat6  South  Africa  u  a 
very  large  territory  comprising : — 

1st.  The  Old  Cape  Colony,  in  which  may  be  ntf^ 
included  Eaffraria,  BasutolMid,  and  Gnqoaland 
West. 

2nd.  The  Colony  of  Natal. 

3rd.  The  Orange  Frae  State. 

4th.  The  Transvaal. 

•  mtTo'B  '*  South  Afxioa."     iUid  editlan.    Biliw  aal  Co., 
Bun'^xnirt,  SI,  Comhill.   Ikica  5% 
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rhe  Tnnnguiep  and  Bsiniaraland. 

the  arptt  luid  papalittioii  of  these  pro , 

beg  to  refer  to  the  paper  I  latelj  read 

be  KotbI  Qeographickl  Sooiety,  which  will 

id    printed,   with   a   luofiil   map,   in   the 

number    of    the    Pmceedings   of   that 

rill  bear  in  mind  the  Tariona  character  of 
ulution.  Of  Earopeani  we  have  )argti 
,  of  diTents  origiti.  Ei^liah,  Dutch,  with 
sprinkling  of  french  Huguenots,  an  in- 
uuuiber  of  Gennang,  and  scattered  repre- 
ss of  moat  other  Earopean  races.  Of  men 
m  race  we  have  those  distinguished  m  the 
ir  "yellow  akiuned  racee,"  who  claim  to  be 
i^ines  of  the  coontry,  including  Bushmen, 
as.  Mid  Hottentots,  and  men  of  "  black," 
r  dark  hrown  complexions,  chiefly  of  tho 
Isnta  family,  including  kafflrs,  Zulus, 
laa.  and  Diunaras.  Of  mixed  races  we 
iquos  and  others,  besides  important  classes 
ic  origin  represented  by  those  known  as 
B,"  men  of  Javanese  race  at  the  Cape,  and 
I "  of  Tamul  and  other  Indian  races  in  Natal. 
ding-  the  seasons  and  meteorology  of  the 

I  can  only  briefly  here  notice  tlwt  for  the 
rt  South  Africa  lien,  as  they  would  say  in 
letween  two  nonsoona,  or  trade  winds, 
jf  them  throughout  the  greater  part  of  the 
'  veiT  regular,  but  influencing  tne  ^neral 

and  themselvea  much  modified  by  the 
'  the  mountain  raDges,  which  mn  parallel 
a  coast,  and  rise  by  suceeasivB  terraces  to 

land  in  the  interior.  To  the  west  thoT« 
trally  diy  aummerand  a  wet  winter,  to  the 
I  we  have  wet  and  thundery  summers 
winters.  In  all  cases,  wo  must  remember 
:  seasons  of  summer   and  winter  are   the 

to  those  belonging  to  our  own  northern 

thehistoryof  this  country,  I  will  only  now 
u  to  the  standard  works  of  Mr.  John 
Ir.  Thcal,  and  the  excellent  school  abstract 
^ilniot.t 

■oliticul  constitution  of  a  country  is  of 
■  most  important  factor  in  all  industrial 
I,  bnt  I  can  dwell  no  more  on  this  point 
«Biind  you  that  the  Cape  Colony  has 


iative  iaititutiocu.  but  no  responsible 
i;  and tkatthel^nivaolisaCrowncolony 
raninee  Legidafaire,  all  three  being  under 
ih  Crown.  TJM  Orange  Free  State  boa  an 
ent  republietQ  Gorenunent,  with  a  presi- 
1  volkiraad,  in  alliance  With,  bnt  quite 
ent  of.  the  surrounding  British  colonies. 
mbo  would  desire  to  iaow  mora  on  the 
f  the  various  oonstitatjons,  may  consult 
Ir.  Silver's  hand-book,  tite  alnutnacks  and 
w  of  tbe  Cape  Colony,  Natal,  and  tho 
I.  all  exoallont  in  th^  ^V-i 

Sc^™«od8oo,  luoJon.  ior  Jilto.  Cipelown. 
yQ«"l  a>P"  Cinwiil  (Mnwtov^,'  (iiiil  (tilumon  u4 
nro.  sold  t>T  WWW.  17.  BJnomfleia««treeI,  lyjuduB. 
r, — _      ^  itarfkift"  told  bj  Algiuf,  U, 

— ," itUA  UIM  Dt iwrfol  inforaui- 


Tho  public  income  and  expenditnre  wonld 
naturally  require  notice,  bnt,  at  present,  I  must 
content  myself  with  referring  you  to  the  works  I 
have  juat  mentioned,  and  to  the  enclosed  papers, 
whicli  will  bo  printed  as  an  Appendix  (B)  to  this 
lecture,  merely  noticing  a  few  salient  points  in 
passing. 

So  with  regard  to  trade  and  coinmorco,  you  will 
find  excellent  general  abstracts  of  parliamentary 
papers  in  the  works  I  have  already  mentioned,  to 
which  the  papers  forming  Appendix  C,  will 
fnrnish  a  few  additions. 

I  will  now  consider,  in  brief  detail,  imdor 
several  heads,  the  chief  industrial  resources  of  tho 
country. 

Mineral  REsou^OEa. 

As  regards  mineral  resources;  the  first  place  is 
claimed  by  coal.  It  has  long  been  known  tbat 
considerable  coal  fields  existedin  the  South  African 
colonics,  but,  so  far  as  I  can  learn,  there  is,  in  this 
country,  a  very  inadequate  conception  of  tiie  ex- 
tentand  value  of  tho  fields  already  known;  and  the 
researches  which  have  hitherto  been  made  have 
shown  that  tho  known  coal  fields  form  bnt  a  very 
inconsiderable  portion  of  those  which  exist  between 
the  sea  and  the  tropic.  There  appears  no  reascm 
to  doubt  that  from  tho  neighbourhood  of  Beaufort 
West,  in  tho  Gape  Colony,  where  the  railway  from 
Cape  Town  at  present  terminates,  coal  is  to  be 
found  in  the  neighbourhood  of  both  sides  of  the 
great  lino  of  mountains  which  follow  tho  direction 
of  the  coMt  from  the  Niouwvelt  fountains,  in 
lat.  32°  B.,  at  least  as  far  as  the  Oliphants  Biver, 
in  lat.  24"  S.,  and  extensive  beds  are  known  to 
exist  north-north-eastward  from  the  Transvaal, 
being  on  the  surface  at  more  than  one  part  of  the 
Zambesi  Valley  and  appearing  also  on  the  surface- 
on  the  Kavooma  River. 

But  let  us  now  consider  more  in  detail  tlie  coal 
in  tho  Cape  Colony,  Promising  indications  of  coal 
have  been  fonnd  in  the  Nieuwvelt  and  Camdeboo 
Mountains,  where  boring  operations  are  now  going' 
on  under  the  Cape  Oovemment,  and  cool  is  now 
extracted  to  a  considerable  amount  at  moio  tbaa 
one  spot  between  the  line  of  railway  from  Port 
Elizabeth  to  Qraaf  Beioet  and  Basutoland.  In 
the  Storroberg  Mountains,  and  about  Molteno  and 
Dordroct,  in  the  Inde wo  Valley,  the  seams  are  said 
to  be  easily  acoessible  and  productive,  and  appear 
to  be  of  great  ezt«nt,  but  the  oommercial  value  of 
these  fields  can  hardly  be  ascertained  until  rail~ 
ways,  which  have  now  been  coustmcted  «p  to- 
Beaufort  West,  Oraaf  Beinet,  Craddook,.  and 
Qiwtenatuwn,  shall  be  farther  exteodsd.. 

In  tbe  Orange  Free  Stale,  then-  appear  to  be  - 
vast  deposits  of  coal  between  Bloemfontein  and 
the  Upper  Toal  Uiver,  in  the  neighbourhood  of 
CroMtadt  and  Winburg ;  and  the  reports  of  Miw  - 
Stowo,  a  trained  geologist,  have  justiiadiBxpeota- ' 
tions  of  finding  most  valuable  and  extensive  fields 
in  tbe  north-eastern  portion  of  tbe  Fiea  State. 
In  a  letter  doted  ath  September  last,  Sb^-Stowe 
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states  that  he  has  obtained  the  refusal  of  mining 
rights  in  24  square  miles  of  country  in  the  heart 
of  the  thickest  deposits.  Magnetic  iron  is  within  15 
miles  of  coal  beds,  sometimes  upwards  of  12  ft.  thick. 
In  Natal,  coal  has  been  for  some  time  worked 
to  a  considerable  extent  at  Newcastle  and  Dundee, 
and  indications  have  been  found  in  other  parts, 
as  at  Estcourt ;  but  these  deposits  are  not  likely 
to  be  developed  till  means  of  carriage  are  improved. 
I  have  been  informed  by  Dr.  Mann,  that  he  found, 
when  he  was  at  Pietermaritzburg,  that  he  could 

fet  coal  cheaper  from  EDgland  via  Durban  than 
e  could  from  the  field  that  had  then  been  recently 
discovered  in  the  neighbourhood  of  Nev^casUe. 
The  Newcastle  beds,  which  I  visited,  appear  to 
extend  to  a  great  distance,  and  to  improve  in 
quality  in  an  easterly  direction  towards  Zululand. 
Before  he  advanced  from  Kambula,  Sir  Evelyn 
Wood  furnished  fuel  to  a  great  part  of  his  column 
for  a  considerable  time,  from  surface  beds  which 
he  disooyered  near  the  then  Zulu  boundary,  and 
it  is  dear  that  these  Natal  and  Zulu  beds  are  of 
▼ery  considerable  extent. 

On  the  north-western  side  of  the  Drakensberg, 
beds  re-appear,  apparently  continuations  of  those 
:above  described  in  the  Orange  Free  State.  At 
Standerton,  I  found  the  people  habitally  using,  as 
^eir  fuel,  coal  which  they  carted  from  an  open 
surface  pit  a  few  miles  distant ;  and  indications  of 
coal  are  met  with  both  to  the  north  towards 
Xydenberg,  and  westward  down  the  valley  of  the 
Yaal  Biver. 

At  present,  all  these  fields  are  but  little  worked, 
owing  to  want  of  means  of  cheap  carriage,  but  at 
6ome  places,  as  at  Eimberley,  the  price  of  fuel  is 
80  enormous  as  to  render  it  possible  to  bring  this 
coal  in  wagons  from  a  distance  of  several  hundred 
•cniles.      Between  Potchefstroom  and  Kimberley, 
I    overtook    several  wagons    of  coal,  containing 
^ur  tons  each.    It  was  being  brought  as  a  specu- 
lation from  surface  mines  between  Potchefstroom 
and  Heidelberg,  and  could,  I  was  told,  be  sold  at 
a  profit  after  this  long  cartage  at  Kimberley ;  but 
then  it  must  be  remembered  that  £17  was  no  un- 
usual price  for  a    wagon    load    of    firewood  at 
Kimberley,  so  that  any  substitute  could  bear  long 
-carriage.      "We  may   hope    that    Kimberley    will 
before  long  be  better  supplied   with    means    of 
transport,   by  which  coal  can  be  brought  both 
from  the  seaboard  and  the  interior.       In    that 
oase,  some  cheaper  and  more  powerful  means  of 
transport  than  a  bullock  wagon  must  be  found,  if 
the  Transvaal  coal  is  to  be  profitably  worked.   The 
country  is  open  and  well  adapted,  not  only   to 
railroads,  but  for  navigable  canals,  which  could  be 
most  easily  and  cheaply  constructed  from  any  part 
of  the  Upper  Vaal  River  to  Kimberley. 

At  present,  South  Africa  is  entirely  de- 
pendent for  its  supply  of  iron  on  imports  from 
other  countries,  but  there  is  abundance  of  iron  ore 
in  the  vicinity  of  coal-beds,  easily  procurable  and 
easily  worked,  and  only  waiting  a  supply  of  cheap 
transport  and  abundant  fuel  to  enable  it  to  be 
worked  to  advantage. 

Manganese  has  been  found  in  several  localities. 
There  are  mines  which  have  been  for  some  years 
profitablv  worked  near  Wellington,  in  the  western 
Cape  Colony. 

Cobalt  has  been  found  in  rich  and  easily-worked 
mineg  norib  oi  Middelburg,  in  the  Transvaal,  and 


indications  have  been  discovered  to  the  south  of 
the  Drakensburg,  in  Natal. 

Lead  mines  of  g^eat  richness  have  been  woikcd 
at  Marico.  I  met  four  wagons  laden  with  pigs  of 
Marico  lead  near  Pretoria.  The  mines  have  been 
worked  and  the  lead  extracted  by  Mr.  Bray,  an 
enterprising  Englishman;  and  here  again  better 
means  of  carriage  were  all  that  was  needed  to 
render  the  mines  of  great  value. 

Valuable  copper  mines  have  been  worked  for 
some  time  in  Little  Namaqualand,  and  the  exports 
of  copper  ore  from  Port  Nolloth  to  Swansea  are  of 
great  annual  value.  When  the  mines  were  fbit 
worked  in  1854,  a  copper  mining  mania  prevailed 
in  the  Cape  Colony.  Thirty  companies,  to  dig  for 
copper,  were  formed,  with  nominal  capital  amount- 
ing to  £1,393,000.  Many  were  ruined  by  the 
subsequent  crash,  and  only  one  copper  mining 
company  survived.  The  average  yield  from  18d8 
to  18G7  was  4,000  tons  of  ore. 

The  railway  from  Port  Nolloth  to  Ookiep  (93 
miles  in  length),  has  since  been  constructed  oy  the 
Copper  Mining  Company,  and  the  average  yield  is 
valued  at  about  a  quarter  of  a  million  sterling  per 
annum.  Still,  richer  mines  are  said  to  exist  bejobd 
the  British  boundary  in  Damaraland,  where  a  con- 
siderable  amount  of  almost  pure  native  oopper  i« 
found  and  worked  by  the  Bushmen  and  wild  tribes 
north  of  the  Damaras. 

Great  expectations  were,  at  one  time,  formed  of 
the  richness  of  the  Transvaal  gold  fields,  and  s 
considerable  amount  of  gold  is  even  now  extruted 
from  the  gold  fields  in  and  beyond  the  Lydenbeq( 
district  about  Pilgrim*s  Best  and  Macmac  Miidi 
more  would  probably  be  worked  if  the  ooontiy 
were  settled,  but  here  and  in  other  parts  what 
gold  has  been  worked,  as,  for  instance,  in  the 
mountains  between  Pretoria  and  PotcdiefBtrooiii 
the  gold  hitherto  found  has  been,  for  the  most  puti 
in  quartz,  and  cannot  be  extracted  without  men 
machinery  and  cheaper  fuel  than  the  minen 
have  as  yet  been  able  to  command.  Te 
the  north  and  north-east  of  the  Transvsil 
there  are  said  to  be  very  productive  gold  fieldi^ 
from  the  best  portions  of  which  miners  htTB 
hitherto  been  excluded  by  the  jealousy  of  natifi 
chiefs.  But  if  I  may  trust  the  opinions  whiek 
have  been  given  me  by  gold  miners  of  oonsidenfale 
experience  in  California  and  Australia,  there  ■ 
some  danger  that  the  accidental  discovery  of  s 
really  good  field  might  at  any  time  induce  an  influz 
of  gold  diggers,  who  would  not  be  content  tQl 
ihey  had  removed  all  difiiculties,  politioal  as  «eO 
as  physical,  which  at  present  limit  this  braiieh  of 
industry. 

The  great  and  increasing  diamond  mines  is 
Griqualand  West  and  the  Orange  Free  State 
would  require  more  than  one  lecture  to  do  jnstioe 
to  a  subject  of  such  importance.  I  can  only, 
therefore,  here  remind  yon  of  a  few  salient  fMia 
It  is  only  fourteen  years  since  the  first  diamond  iM 
discovered  in  South  Africa,  and  the  ezporti  ann 
then  have  so  enormously  increased,  that  in  one  yetf 
more  than  three  and  a  half  millions  poundi  woA 
of  diamonds  have  passed  through  the  Cape  pott- 
offioe,  b€«idM  diamonds  of  a  very  large  Talne  whibh 
were  exported  in  other  ways.  The  ^neipal  minM, 
I  need  nardly  toll  you,  are  at  Kunberiej.  Iliey 
are  found  in  what  appear  to  be  the  remaiai 
of   extinct  subaqueous  orat«n»  fonned  bf  tiN 
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of  fluid  mud  and  gases  which  have  forced 
through  the  sandstone  and  other  strata, 
.t  is  now  the  sorface,  but  which  seem,  when 
.ters  were  formed,  to  have  been  under  a 
lepth  of  water.  The  subterranean  forces 
rmed  vast  craters,  more  or  loss  regular  in 
ind  which,  till  the  diamond  digging  com- 
,  Tvere  filled  up  with  fragments  of  rock 
*  less  altered  by  subterranean  heat,  and  with 
roloanic  indurated  day  or  tufaoeous  mud, 
I  is  still  ejected  from  the  active  mud 
les  on  the  Mecran  Coast,  between  Persia 
lia.  In  such  indurated  clay,  the  diamonds 
nd  embedded.  The  clay  is  of  stony  hard- 
len  first  dug  out,  but  rapidly  decomposes 
the  influence  of  the  atmosphere,  acting  on 
Iphate  of  iron  with  which  it  is  largely 
d,  and  the  precious  stones  are  then  easily 
L  out. 

les  diamonds  of  every  variety  of  colours 
iter,  garnets  and  similar  stones  are  found, 
are  hardly  noticed  at  all  by  those  who  are 
ing  the  diamonds,  but  the  collection  of 
may  ultimately  form  a  branch  of  industry, 
i  Somberley  Mine,  which  has  now  reached 
pth  of  300  feet  without  any  indication  of 
the  supply  or  the  quality  of  diamonds 
,  is  a  very  regular  8h^>ed  crater.  The 
ing  mines  of  Du  Toit's  Pan,  Old  do  Beers, 
dtfontein,  are  more  irregular  in  shape,  and 
een  less  deeply  excavated ;  but  it  appears, 
he  discovery  of  diamonds  in  other  **  pans,** 
ly  are  called  (t.f.,  depressions  indicating 
I  of  subterranean  forces;,  which  are  found  in 

8  parts  of  the  adjoining  country,  that  the 
irley  mines  are  by  no  means  singular  in  the 

which  thmr  contain.  The  Jager  Fontein 
gs,  near  Fauresmith,  in  the  Orange  Free 
are  already  largely  worked,  and  we  hear  of 
mines  being  opened  in  the  neighbourhood. 
eddes  the  "pans,"  or  "dry  diggings,"  as 
ire  sometimes  called,  where  the  diamonds 
)e  suDposed  to  be  found  in  sxtH  in  the 
.ted  day  which  embeds  them,  diamonds, 
of  them  of  the  finest  water  and  of  great 

have  been  found  in  alluvial  or  *'  river  dig- 
*'  near  the  banks  of  the  Vaal  and  other 
They  appear  to  have  been  washed  out  of 
Dfiginal  matrix,  and  deposited  with  gravel 
alluvial  soil  near  the  present  course  of  the 
The  working  of  these  alluvial  mines  is 
laborious,  owing  to  the  great  size  of  the 
9fB  which   have  to   be   removed,   and  the 

for  the  industnr  expended  on  them  is  less 
1,  as  the  diamonds  are  found  very  irreg^ularly 
oted — 8om*'times  many  together  and  somo- 

mme  at  all — ^but,  when  found,  they  are 
iDy  valuable  stones,  as  imperfect  stones,  and 

liable  to  split  on  exposure,  are  less  com- 

met  with  than  in  what  are  called  the  dry 
gSy  in  the  old  craters. 

9  dots  not  admit  of  even  brief  notice  of 
oing  eommumties,  which  have  settled  at  the 
nd  ields.  A  vary  ffraphic  accoimt  of  the 
win  be  found  in  l£r.  Anthony  Trollope's 
bem  8«ath  Africa."  His  description,  though 
vafauUe  matter,  is  not  always  drawn  with  a 
JBg  pcseiL  I  have  extracted  from  tiie  South 
»,  Mid'iidfled  ai  an  Appendix*  to  this  paper, 
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a  very  useful  and  succinct  description  of  the 
Diamond  Fields,  by  Mr.  B.  W.  Murray,  who  has 
beeu  lone  resident'  there,  and  who  knows  the  fields 
and  their  inhabitants  as  well  as  any  living 
authoritv. 

Inuiyhere  mention  that  about  a  century  and  a  half 
ago,  London  was  the  chief  seat  of  the  art  of  cutting 
diamonds;  but  the  industry  was  subsequently 
removed  to  Amsterdam,  which,  till  lately,  had 
a  monopoly  of  the  business.  It  has  since  been 
restored  to  England  by  Mr.  W.  Ford,  of  Clerken- 
weU-green.*  An  account  of  the  mode  of  splitting 
a  diamond,  with  an  illustration  of  the  tools  used, 
is  given  in  the  late  Rev.  Arthur  Rigg's  Cantor 
Lectures  on  "Tools'*  {Journal,  voL  xxiii.,  p.  820). 

We  are  indebted  to  Professor  Tennant  for  a 
beautiful  collection  of  South  African  diamonds, 
and  other  gems,  which  ho  has  allowed  to  be  ex- 
hibited here  this  evening. 

Fine  specimens  of  asbestos  have  been  brought  from  v 
the  Asbestos  Mountains  in  Gh:iqualand ;  and  agates, 
comeUaus,  garnets,  &c.,  though  they  do  not 
form  objects  of  industry,  Lave  beeu  collected  of 
considerable  value,  and  probably  would  well  repay 
more  careful  research.  They  are  found  in  the  river 
gravel  in  all  parts  of  the  lower  course  of  the  Orange 
River,  nearly  down  to  its  mouth. 

Good  slate  is  found  in  various  parts  of  all  the 
colonies,  but  Englibh  slates  are  cheap  and  good. 
The  local  slate  quarries  cannot  be  worKed  without 
an  abundant  supply  of  labour  and  capital,  and  the 
slates  used  are  consequently  for  the  most  part  im- 
ported. It  is  the  sumo  with  regard  to  marble, 
which  has  been  found  of  good  quality  near 
Worcester,  and  iu  some  of  the  southern  portions  of 
Natal.  Of  good  building  stone  and  brick  earth 
there  is  no  want,  and  with  the  exception  of  timber, 
building  materials  are  almost  everywhere  cheap 
and  abundant.  Porcelain  clay,  of  very  good 
quality,  has  been  found  in  the  neighbournood  of 
Cape  Town,  and  a  factory  has  beeu  set  up  for 
pottery. 

Salt  is  largely  produced  in  the  Transgariep 
territories,  and  the  salt-pans  west  of  the  Vaal 
and  Hart  Rivers  arc  of  considerable  value  even 


now. 


/ 


Before  quitting  the  subject  of  the  mineral  re- 
sources of  iSouth  Africa,  I  may  be  allowed  to  bear 
my  testimony  to  the  general  accuracy  of  the  in- 
dications of  mineral  resources  given  on  the  face 
of  Jeppe*s  map  of  the  Transvaal.  I  confess  tbut, 
before  I  went  to  the  Transvaal,  I  was  sceptical  on 
the  subject,  but  wherever  I  had  opportunities  of 
testing  the  information  so  given,  I  found  that  the 
minerals  mentioned  by  Jeppe  were  always  to 
be  met  with,  though  of  course,  not  always  m 
quantities  to  pay  the  expense  of  mining. 

Guauo,  though  of  animal  origin,  may  be 
mentioned  here  as  an  object  of  colonial  industry. 
It  is  produced  on  the  rocky  islets  on  the  West 
Coast,  where  there  is  little  rain.  Most  of  the  old 
deposits,  on  Ichabee  and  other  islands,  have  been 
long  since  cleared  away,  but  there  is  a  consider- 
able amount  of  fre^  deposit  yeaily,  from  the 
myriads  of  seabirds  whicn  frequent  the  coast  in 
the  breeding  season,  after  which,  the  guano  is 
swept  togetiier  and  collected.  The  groups  of  rooks 
and  islets,  twenty  in  number,  are  leased  for 
various  periods  of  from  6  to  26  years,  at  a  total 
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annual  rent  of  £2,410,  besides  the  dues  levied 
on  the  guano  collected.  The  quantities  collected 
durinj;  eight  years,  averaged  more  than  2,000  tuns 
of  gtiano  per  annum,  valued  at  £()  per  ton,  besides 
RPA  fowls,  eggs,  feathers,  and  fish  oil,  to  an  average 
further  value  of  £2,2o5  per  annum.  (Cape  Parlia- 
m-  ntary  Return,  1880.) 

AoiiirrLTrRAL  Resources. 

Let  us  now  turn  to  the  agricultural  re'^ources  of 
South  Africa.  Let  me,  in  the  first  instance,  state 
that  from  Durban,  round  by  the  route  which  Sir 
<jeorge  Colley  is  now  following  to  Pretoria,  and 
thoncti,  i'i(t  Poti'hcf Strom,  to  Kimberley  and  Beau- 
fort W»'st,  and  so  by  railwrtv  to  Cape  Town,  a 
course  of  not  loss  than  twelve  hundred  miles,  bo- 
sides  other  visits  to  the  Kaffir  frontier  and  many 
districts  between  Port  Elizabeth  and  the  Baashi 
River,  I  have  seen  taiougli  of  South  Africa  to  gain 
a  very  tmod  ge»nt?ral  idea  of  the  character  of  its 
soil  and  other  requisites  for  agriculture.  Through- 
out the  whole  distance  I  have  travelh'd  I  find  it 
difficult  to  recall  more  than  a  mile  or  two  at  a  time 
of  barren  and  unfertile  country.  Mountains  there 
are,  an«i  stony  wastes,  where  there  is  barely  food 
for  more  than  a  very  small  number  of  sheep  to  the 
square  mile  ;  but,  of  hopelessly  unprofitable  land, 
except  on  the  mountain  ranges,  it  is  difficult  to 
find  more  than  a  few  patxihes  here  and  there.  On 
the  other  hand,  the  country  abounds  in  long 
stretches  of  extremely  fertile  land,  such  as  would 
be  valued  in  any  country  in  Europe,  and  >\'ith  every 
variety  of  climate  similar  to  what  would  be  met 
with  in  the  northern  hemisphere,  from  the  extreme 
north  of  the  temperate  zone  to  the  semi-tropical 
regions  of  Northern  Africa.  In  parts,  C8i)ecially 
in  the  Transvaal  and  on  th(i  coast,  the  pasture  for 
large  cattle  is  extreuuly  rich  and  abundant,  and 
further  away  from  the  coast  the  country  is  admir- 
ably adapted  for  sheep  farming.  It  is  a  peculiarity 
of  Sou  til  African  pasturage  that  it  is  as  often 
found  u])on  shrubs  and  bushes  as  among  the  glasses 
of  the  field.  Some  of  th*?  districts  where  the 
Merino  sheep  flourishes  best,  possess  hardly  a 
blade  of  grass,  but  there  is  abundance  of  food  to 
be  found  in  the  shoots  of  various  plants,  chitfly 
aromatic  in  t^cent,  and  adapted  by  habit  to  resist 
long  dniUj^hts.  On  these  the  sheep  thrive,  and 
can  prudiKMi  as  good  wool  and  luutton  as  upon  any 
downs  in  England  or  Spain. 

Wnter  is  abundant  in  most  parts  of  South  Africa, 
to  the  extent  required  by  the  farmer.  It  is  not 
always  on  the  surfiice,  indeed,  in  many  vast 
regions,  it  is  very  rarely  to  be  seen  on  the  surface, 
ard  such  districts  have  hitherto,  in  many  cases, 
been  accounted  barren  and  uninhabitable,  except 
for  a  few  luonths  jifter  rain  ;  but  the  farmers  are 
now  becoming  alive  to  the  fact  that,  below  the 
surface,  even  in  portions  of  country  which  have 
hitherto  been  supposed  to  be  quite  arid  and  un- 

Srofitable,  wat<T  is  generally  to  be  found  by 
igging  at  moderate  depths;  and  I  can  testify, 
from  my  own  observation,  that,  in  many  districts 
where  want  of  water  is  now  much  complained  of, 
it  could  be  found  if  the  people  would  only  expend 
-on  well-digging  the  ordinary  amount  of  latxour 
-which  is  required  for  agricultural  existence  in  most 
parts  of  Central  India,  Rajpotana,  and  the  Deccan. 
But  there  is  a  still  greater  held  for  increasing  the 
pn*fiont  water  8upj>ly  by  means  of  canals,  which 


might,  to  an  enormous  extent,  be  drawn  from  th^ 
rivers  in  almost  every  part  of  the  country.  Much 
has  been  already  done  on  a  small  scale  by  farmen; 
and  on  some  of  Uie  large  farms  in  the  Karroo, 
I  have  seen  thousands  of  pounds  expended  by 
farmers  in  what  are  locally  called  dams,  or 
reservoirs  formed  by  embankments  across  valleyii 
and  by  what  are  called  *  heading  furrows'*  from 
running  streams. 

Fur  wells,  and  for  such  small  works  of  irrigation 
from  streams,  the  country  may,  I   think,   safely 
tiiist  to  the  enterprise  and  capital  of  individual 
farmers;  but  I  hope  the  time  is  not  ftr  distant 
when  the  Government  in  South  Africa  will  tumiti 
serious  attention  to  largo  schemes    of  irrigation 
from   the   great   rivers    with  which  the  coontzy 
abounds.      It  is  not   necessary  to   go  to  Africa 
for    the    purpose    of    satisfying     one's     self   of 
the   immeusti   returns   which  would   follow  such 
a   system   of   large  irrigation  works   from  some 
of  the  more  considerable  streams,  on  the  scale  of 
which  every  province  in  India  affords  so  many 
examples.    If  we  look,  for  instance,  at  either  the 
Orange  River  or  the  Voal  on  any  large  map,  wa 
see  the  course  of  hirge  perennial  rivers,  which  carty 
an  abundant  supply  of  water  even  in  the  driest 
months  of  the  year,  and  after  the  most  prolonged 
droughts.    They  are  fed,  in  fact,  from  springs  in 
the  great  ranges  parallel  to  the  coast,  which  never 
fail  to  have  a  supply  of  annual  rain,  however  modi 
the  low  country  may  suffer  from  the  want  of  it 
These  streams  run  in  the  earlier  part  of  their  couiM 
frequently  over  rocky  beds,  affoi'ding  every  f acilitj 
for  dams  such  as  arc  required  to  turn  the  course  of 
the  stream  into  channels  excavated  at  the  side.  A 
very  short  distance  of  such  excavation  would  sufBoe 
in  almost  every  case  to  lead  the  water  clear  of  tbi 
deep  river  bed  on  to  the  level  of  the  conntiy 
around,  which  has  a  gradual  slope,  generally  west- 
ward and  northward,  enabling  a  canal  to  be  canisd 
for  hundreds  of  miles  over  undulating  countzyt 
which  appears  as  if  made  for  artificial  inigatioo, 
continuing  down  the  course  of  those  great  riven 
to  within  about  100  miles  of  the  great  At^^^***" 
Ocean. 

On  a  smaller  scale,  the  facilities  of  most  ofhff 
rivers  which  have  a  course  northward  or  westwaid 
from  the  great  mountain  backbone  of  the  continoi 
are  quite  equal  to  those  of  the  Orange  River  and 
the  Yaiil.  Even  the  sandy  river  beds  which 
traverse  so  much  of  the  Karroo  might  be  tamed 
to  valuable  account  by  works  of  the  kind  I  haie 
indicated.  All  these  river  beds  are  thechaoneli 
of  a  flooded  stream  once  or  ofteucr  during  ths 
course  of  luost  years,  and  carry,  during  such  ten- 
porary  floodings,  a  vast  quantity  of  water  which 
now  runs  to  waste  into  the  ocean.  In  any  part  of 
India  such  streams  would  be  utilised  by  making 
them  give  a  thorough  soaking  to  a  dry  plain  it 
some  distance  down  the  valley,  or  they  might  bs 
made  to  fill  artificial  reservoirs  which  ore  fonned 
by  damming  up  the  lower  extremities  of  hoUov 
valleys,  and  they  would  thus  furnish,  if  not  water 
for  cultivation,  certainly  the  water  required  tq 
maintain  largo  flocks  of  sheep  and  cattle. 

As  a  rule,  the  streams  whioh  run  south  and  east 
from  the  Drakensberg,  and  the  other  ranges  whidi 
run  parallel  to  or  in  continuation  of  that  gnsA 
mountain  chain,  are  less  promising  aubjecta  fair 
irrigation  engineering,  on  a  large  scale.     TbiBf 
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dly  have  a  courso  of  steeper  gradients,  and 
n  deep  and  comparatively  narrow  VMlleys. 
Ten  on  these,  there  is  ample  room  for  the 
ible  expenditure  of  a  large  amount  of  capital. 
Be,  attention  has  already  heen  directed,  as  to 
adjay  Biver,  between  Port  Elizabeth  and  Gra- 
own.  The  Breede,  the  Berg,  the  Oliphants 
and  many  others  which  might  be  named,  flow 
;h  a  country  covered  by  valuable  farms,  the 
af  which  might  be  far  more  thtin  doubled  by 
sisive  irrigation  works  on  a  comprehensive 
though  very  little  has  as  yet  been  done  to 
lyan^.a^  of  the  natural  resources  which  these 
18  afford. 

e  docs  not  admit  of  more  than  a  very  brief 
^tion  of  the  various  breeds  of  cattle.  There  are 
lative  breeds  which  have  valuable  qualities  of 
own.  The  small  and  hardy  Kaffir  and  Zulu 
arc  valuable  for  their  meat  and  milk.  The  Da- 
»ttle  are  of  larger  size,  and  have  larger  horns, 
icbing  more  nearly  to  the  Africander  breeds, 
appear  to  be  a  cross  between  European — 
bl7l)utch — cattle  and  those  which  were  found 
possession  nf  the  Hottentots  when  the  Dutch 
rrived  in  the  country.  Of  late  years  much 
!en  done,  with  some  success,  to  introduce  the 
Taluable  and  improved  breeds  of  Europe. 
38t  large  farms  of  the  more  intelligent  class 
(ners,  some  of  the  best  Euglish  breeds  have 
nried,  with  varied  success.  Shorthorns,  how- 
ixcellent  in  other  respects,  are  rather  less 
,  and  more  delicate  in  constitution,  than  the 
I  of  the  country.  Aldemey  and  Kerry  cows 
nerally  to  be  found  near  largo  towns,  where 
B  in  demand ;  but  with  very  few  exceptions, 
.  hardly  be  said  that  any  very  systematic 
pts  have  been  made  to  improve,  by  crossing, 
breeds  which  experience  shows  are  most 
Ae  in  the  country.  It  must  be  remembered 
t  present,  and  probably  for  some  generations 
ne,  the  quality  of  cattle  for  draught  will 
ially  influence  the  views  of  the  South  African 

breeder.  Hallways  will,  I  trust,  rapidly 
1,  and  the  horse  and  mule  wagon  will  come 
ncreased  use;  but  the  ox  wagon  is,  in  so 
respects,  adapted  to  the  country  where  no 
made  roads  are  to  be  found,  that  it  will  bo  a 
ime  before  it  is  entirely  superseded  by  quicker 
I  of  transport. 

'MS.  —The  Cape  has  long  been  celebrated  for 
xellent  quality  and  cheapness  of  its  horses. 
appear  to  have  been  originally  of  Spanish,  or 

•took,  and  in  this  respect  rcseiublo  the 
I  of  South  America ;  bat,  for  some  time  past, 
•praally  since  Lord  Charles  Somerset  was 
nor,  great  efforts  have  been  made  to  im- 

the  original  breeds,  by  means  of  importa- 
of  the  best  English  stock.  Most  parts  of  the 
dony,  except  the  warmest  of  the  coast  dis- 
■eem  admirably  adapted  by  nature  for  horse 
ing.  Breeders  from  Australia,  as  well  as 
£igland,  generally  object  to  the  small 
at  of  sh^ter  and  artificial  food  which  is 
sd  to  the  mare^  and  colts,  and  consider  that 
kpe  Bjstem  of  treating  breeding  stock  is 
nragh  and  less  artificial  than  they  would 
ve.  I  do  not  pretend  to  pronounce  any 
n  myttlf  otf  tma  point,  but  any  visitor  to 
vpe  who  may  wish  to  see  horse-breeding  on 
pe  «»]€»  as  managed  by  some  of  the  most 


I  intelligent  and  successful  of  Cape  stock-breeders, 
'  should  apply  to  Mr.  Melk  for  permission  to  visit 
his  farm  on  the  Berg  Biver,  about  90  miles  to  the 
north  of  Cape  Town,  where  they  would  have 
opportunities  of  seeing  South  African  cattle- 
breeding  in  its  greatest  perfection. 

The  Cape  Colony  was  almost  entirely  swept  of 
its  best  stock  of  horses  by  the  demands  consequent 
on  the  Indian  Mutiny  in  1857,  when  a  great 
number  of  horses  of  the  best  breeds  were  exported 
to  India.  A  time  of  considerable  agricultural 
depression  followed,  and  it  can  hardly  be  said  that 
Cape  stock  has  yet  recovered  from  the  depletion  of 
24  years  ago  ;  but  this  is  more  owing  to  the 
enormous  demand  caused  by  purchasers  from  the 
interior  than  from  any  falling  off  in  the  production 
of  stock.  The  establishment  of  the  Orange  Free 
State  and  Transvaal  republics,  and  the  opening  of 
the  Diamond  Fields,  greatly  increased  the  former 
demand  for  horses  in  the  interior,  and  to  this,  more 
than  to  any  falling  off  in  the  production,  must  be 
attributed  the  present  scarcity  and  deamess  of 
horses  in  tho  best  breeding  districts  of  South 
Africa. 

Mules  are,  in  some  respects,  even  better  adapted 
for  purposes  of  draught  than  either  oxen  or  horses 
in  South  Africa,  and  increasing  attention  is  being 
directed  to  the  breeding  of  this  kind  of  stock,  but 
it  does  not  yet  meet  the  demand,  and  many 
hundreds  of  mules  are  animally  imported  at  pre- 
sent from  South  America. 

Sheep  are,  as  in  Australia,  one  of  the  staple 
resources  of  the  South  African  farmer.  The  sheep 
of  the  country  is,  as  I  need  not  toll  you,  a  very 
different  animal  from  any  European  breed ;  long- 
legged,  with  hair  instead  of  wool,  and  with  the 
enormous  fatty  tail  which  distinguishes  many  of 
the  African  breeds  of  sheep.  It  must  be  a  very 
ancient  breed,  for  I  have  seen  onyx  images  of  the 
black-headed  Berbera  sheep  which  is  common  in 
North-East  Africa,  the  black  head  and  white  body 
of  the  sheep  being  imitated  in  the  black  and  white 
of  the  onyx.  These  images  were  found  in  Egyptian 
mummies  at  least  2,000  years  old,  and  resemble 
the  sheep  put  on  board  the  P.  and  0.  ships  at  Aden. 
The  Hottentot  sheep  has  its  merits,  owing  to  its 
extreme  hardiness  and  power  of  resisting  priva- 
tions of  food  and  water,  which  would  destroy 
almost  any  other  breed ;  but,  except  for  its  meat 
and  its  skm.  the  Hottentot  sheep  is  of  little  value 
as  compared  with  any  European  breed.  Men  are 
still  living  who  have  had  the  honour  of  intro- 
ducing Merino  sheep,  or  some  cross  from  Merinos, 
into  their  own  district,  and  good  stories  are  still 
told  of  old-fashioned  farmers  who,  on  the  first 
introduction  of  the  Merino  breeds,  derided 
tho  foolish  adventurers  who  offered  to  pay 
them  for  the  privilege  of  "cutting  the  hair  off 
their  sheep; "  but  such  stories  relate  to  a  past 
generation,  and  at  present  everv  South  African 
farmer  is  alive  to  the  value  of  his  wool-bearing 
sheep,  and  keen  in  discussing  the  best  means  of 
improving  them.  There  is,  however,  a  great 
want  of  scientific  intelligence  among  many 
sheep-farmers  as  regards  uio  diseases  of  sheep, 
the  evils  of  overstocking,  and  of  too  frequent 
shearing,  careless  breeding,  and  insufficient  shelter 
and  food  at  lambing  time.  The  Capo  Colony^  is 
still  behind  Australia  in  the  attention  it  has  paid 
to   the   prevention  of  scab,  by  enclosure  laws^ 
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Scab   Aots,    Acts    for    tbe    extirpation   of  burr 
weeds,  sucb  as  tbe  Xanthium  spinosum,  and  otber 
legidatiye  provision  for  protecting  tbe  improving 
sbeep-farmer  from  tbe  results  of  bis  neignbours 
carelessness  or  ignorance.    Tbe  water  supply  is  a 

Question ,  of  course,  of  primary  importance  to  tbe 
tieep-farmer,  and  increased  att^tion  is  every 
jpear  being  paid  to  means  of  providing  water  for 
sbeep  pastures  by  well-sinking  and  pumping. 
Tbere  are  probably  millions  of  acres  m  Soufli 
Africa  wbicb  migbt  be  turned  into  profitable 
sheep-walks  by  tbe  irrigation  engineer,  tbe  well- 
sinker,  and  tbe  Englisb  manufacturer  of  inexpen- 
sive means  of  raising  water  by  macbinery. 

Angora  goais  are,  I  believe,  of  comparatively 
late  mtroduction,  tbe  first  baving  been  brougbt 
to  tbe  colony  by  Mr.  Mosentbal.  They  appear  to 
thrive  in  most  of  the  drier  climates  of  the  colony, 
and  this  branch  of  industry  is  likely  to  receive 
annual  development  as  the  means  of  transport  in 
the  colony  improve. 

Ostrich  Farming, — Time  does  not  admit  of  my 
saying  more  than  a  few  words  on  this  new  and 
most  profitable  branch  of  industry.  It  is  but  a 
very  few  years  since  tbe  idea  of  taming  the  birds 
which  thrive  wild  in  most  parts  of  South  Africa, 
occurred  to  an  intelligent  colonist,  and  when  I 
first  went  to  the  Cape,  ostrich  farming  was  still 
looked  upon  as  rather  a  fancy  occupation,  not 
quite  worthy  the  notice  of  a  steady-going,  old- 
rashioned  farmer ;  but  the  extraordinary  profits 
which  have  since  been  realised,  have  produced  a 
kind  of  mania  on  tbe  subject,  and  in  every  part  of 
the  old  colony  ostrich  farming  is  very  rapidly  ex- 
tending. I  have  seen  some  farms  where  tbe  stock 
was  obtained  quite  recently  by  securing  broods 
of  wild  birds  accidently  found  on  the  estate ;  but 
the  production  of  eggs,  and  the  hatching  yoimg 
chi(^  for  sale,  is  now  a  recognised  branch  of 
farming  industry  in  almost  all  parts  of  the 
western  province.  Tbere  are  very  few  parts  of  the 
country  wbicb  are  naturally  unfitted  for  rearing 
ostriches,  and  there  are  some  districts,  such,  for 
instance,  as  the  extensive  imreclaimed  bush  lands 
to  tbe  north  and  east  of  Grabamstown,  which 
appear  peculiarly  adapted  to  ostrich  farming,  and 
which  have  hitherto  been  almost  unprofitable  for 
anything  else.  Tbe  birds  require,  probably,  less 
artificial  food  than  any  otber  stock  of  equally 
productive  value.  Cuttings  of  prickly  pear,  the 
ereat  white  arum,  almost  every  kind  of  succu- 
knt  vegetable,  maize,  and  millet,  besides  tbe 
natural  food  they  find  at  large,  appear  to  suit 
them,  and  if  they  have  ample  space  to  move  about 
in,  they  seem  very  little  liable  to  artificial  diseases. 
To  watch  them,  to  hatch  the  eggs,  and  to  rear  the 
chicks,  require  very  little  more  than  the  ordinary 
constant  attention  which  would  be  needed  for 
looking  after  domestic  poultry,  while  the  returns, 
whether  from  eggs,  young  birds,  or  feathers,  are 
very  great  with  reference  to  the  proportion  of 
outlay,  either  of  land,  capital,  or  labour.  But, 
like  every  other  kind  of  ^ming,  to  render  it  a 
success,  it  requires  careful  and  continuous, 
patient,  personal  attention,  and  many  young 
adventurers  whom  I  have  seen  going  out  to  Africa 
expecting  to  invest  a  few  hundred  pounds  in  ostrich 
fanning,  and  to  live  like  gentlemen  on  tbe  pro- 
ceeds, without  care  and  trouble  to  themselves,  are, 
I  am  afraid,  doomed  to  disappointment.     I  must 


refer  to  published  works  for  detailed  descriptioi 
of  the  manugement  of  the  birds,  which  is  full  < 
interest  and  amusement  to  those  who  are  fond  < 
domestic  animals.  I  will  only  notice  one  peculiarij 
of  ostrich  farming,  that  when  tried  on  an  ezhausli 
sheep-walk,  it  is  found  that  a  few  years  of  use  i 
an  ostrich  run  restores  land  which  baa  been  m 
bausted  by  over-stocking,  and  renders  it  agd 
capable  of  feeding  a  suitaole  numbw  of  sheep. 
have  often  been  asked  whether  I  tbougiht  11 
present  demand  for  ostrich  feathers  wouldlasi. 
could  only  reply  that  tbe  liking  for  such  featiifl 
was  one  of  the  few  points  on  which  the  taite  ( 
the  most  barbarous  savage  agrees  with  that  of  H 
civilized  races ;  that  a  perfect  ostrich  feather,  Ul 
a  good  precious  stone,  is  a  beautiful  thins  in  itssU 
and  that  tbe  fashion  for  wearing  ostri^  fea^fchei 
has  endured  among  great  people  for  more  tks 
4,000  years,  as  is  shown  by  tbe  sculptures  of  Asqrii 
and  the  paintings  of  royal  tombs  m  Egypt. 

Before  leaving  tbe  subject  of  stock  breeding; 
would  ask  attention  to  tbe  hope,  which  seeoi 
justified  by  the  success  of  ostrich  farming,  tlii 
the  science  and  patience  of  some  future  Sonfl 
African  agriculturist  may  turn  to  account  Ihl 
good  qualities  of  some  of  the  indigenoa 
animals,  wbicb  are  fast  disappearing  from  Sooft 
Africa,  and  also  enrich  the  South  Airican  feynMK 
by  further  importations  of  foreign  domesticifai 
animals.  For  instance,  tbere  can  be  little  doubt  ttri 
wherever  the  African  buffido  thrives,  there  the  fodai 
buffalo,  wbicb  is  so  valuable  for  milk,  and  li 
heavy  draught,  and  so  inexpensive  to  keep,  woiii 
be  found  to  thrive ;  and  it  is  more  than  prol^bleiU 
if  proper  pains  were  taken,  tbe  African  bufBdo,  cr  I 
cross  from  it,  might  be  domesticated.  Hhsn  01 
also,  among  the  llamas  and  alpacas  of  Aimwi^i^ 
and  tbe  wool-bearing  goats  of  Europe  andAri^ 
other  animals  besides  the  Angora  goat  which  ww 
be  found  profitable.  I  am  aware  that  experimsii 
have  already  been  made  in  this  direction,  baft  i 
far  as  I  could  learn,  they  failed,  not  from  siq 
natural  incapacity  of  the  country  to  support  ihl 
imported  ammal,  but  &om  some  aefectin  mana|» 
ment. 

So,  with  regard  to  camels,  there  can  lie  ai 
doubt  whatever,  I  think,  that  the  Arabtsn  a 
Asiatic  camel  would  thrive  quite  as  well  in  Soitf 
Africa,  as  it  does  north  of  Uie  Sahara  Desert  id 
in  Somali-land,  and  would  be  a  most  vahiall 
addition  to  the  means  of  transport  in  many  ptfl 
of  South  Africa.  I,  myself,  made  an  attempt  d 
importation;  owing  to  its  arrival  at  the  na| 
season,  and  the  impossibility  of  attending  to  ftl 
animal  after  its  arriv^,  tne  attempt  was  ad 
successful;  but  nothing  could  be  better  adspM 
to  the  camel  than  most  parts  of  the  Ksnil 
country,  which  I  have  seen,  and  it  would  piobslq 
be  stiU  more  valuable  in  the  sandy  tracts  nesriM 
Kalahari  Desert,  and  north  of  the  Chrange  Biftr* 

Attempts  have  been  already  made  by  the  Xhedsi 
of  Egypt  and  Colonel  Gordon,  to  utilise  theelcplMirfi 
of  northern  Africa,  as  they  were,  no  doubt,  mA 
use  of  by  the  Cflkrtbaginians  and  Tt/^w»Mif-  lb 
kin^  of  the  Bel^ans  has  spent  lam  anas  I 
similar  attempts  m  Central  Africa.  The  AfisM 
elephant  is  fast  disappearing.  In  the  old  00 
Colony,  a  few  are  stuf  oarefulhrpreteiired  iblW 
forests  roimd  Enysna,  where  BL.K.H.  the  Dokic 
Edinburgh   shot   one,  and  in   the  Adda  Jki 
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etween  Port  Elizabeth  and  Ghrabamstown ;  but  it  is 
irther  to  tlie  northward,  I  think,  that  it  might  be 
'orth  the  irhile  of  enterprising  speculators,  as  well 
!  of  the  Oovemment,  to  make  experiments  on  a 
irge  scale,  with  a  view  of  ascertaining  whether 
le  indigenous  aboriginal  elephant  could  not  be 
lada  as  useful  for  purposes  of  carriage  and 
ranght  as  in  India  or  Ceylon.  I  have  hcaM  from 
ilomal  hunters  well  authenticated  stories  of  the 
iflstniedon  of  scores  of  elephants  at  a  single  battue, 
fhen  they  had  been  driven  into  deep  marshy 
^roaod  on  the  borders  of  Lake  X*Gami ;  and  not  a 
wild  elephant  is  now  to  be  found  within  many 
hnrfied  miles  of  the  places  where,  within  my  own 
laoDory,  Sir  William  Harris  and  Gordon  Gumming 
liv  elephants  in  herds  to  the  number  of  hundreds 
k  ooe  day.  There  are  parts  of  the  present  colonies 
tfcpre,  no  donbt,  a  tamed  elephant  might  thrive 
ad  be  profitably  used,  and  from  the  Tngela  north- 
nrds  there  is  probably  very  little  of  the  coast 
Mrotry  -where  they  would  not  supply,  to  a  great 
xtent,  the  present   want   of  efficient  means   of 


It  may  not  be  out  of  place  that  I  should  mention 
se  possibility  that  some  of  the  less  productive 
inns  may,  at  no  distant  period,  bo  turned  to 
90oant  as  game  preserves,  like  the  red  deer 
vesta  in  Scotland.  I  know  gentlemen,  such  as 
It.  Alexander  Yanderbyl,  who  have  enclosed 
KMnontorics  on  the  southern  coast,  containing 
me  thonsands  of  acres,  where  they  have  pre- 
rred  the  indigenous  antelopes  of  the  country, 
id  can  offer  a  aay*s  shooting,  comprising  at  least 
s kinds  of  African  antelope,  besides  the  partridges,  i 
istards,  and  pheasants,  as  they  are  called,  of  the  ' 
mntry.  The  bush-buck,  the  rai-buck,  and  the  ' 
oiker  appear,  wherever  a  tract  of  bush  is  allowed 
I  rest  without  much  intrusion  from  woodcutters. 
he  spring-bok  appears  periodically  in  such  multi- 
ides,  in  the  districts  bordering  on  the  Orange 
irer,  that  I  have  seen  applications  to  Government 
lat  the  farmers  might  bo  allowed  to  destroy  the 
neks  in  the  close  season,  as  a  means  of  preventing 
hfixr  eating  up  the  sheep  pasture ;  almost  every 
pecies  of  African  antelope  will  thrive  and  multiply 
1  enclosed  tracts,  if  only  preserved  from  destruc- 
ion  by  the  sportsman. 

^me  does  not  admit  of  more  than  the  briefest 
OMible  allusion  to  the  resources  for  arable  farm- 
■ff  in  South  Africa.  As  a  general  rule,  it  may  be 
nd  that,  with  the  exception  of  garden  lots,  very 
Bw  fanns  are  cultivated  to  the  full  extent  of 
vhich  they  are  cajKible.  This  is  partly  owing  to 
he  abandiance  of  land,  partly  to  the  old  colonial 
ore  of  isolation,  and  partly  to  the  want  of  adequate 
R^filiefl  of  capital  and  labonr.  But  on  every  hand 
■e  Ken  evidfflioes  of  progress  and  improvement. 
tha  old  Batch  plough,  and  the  old  fashion  of 
tmaplinff  oat  the  grain,  are  giving  way  to  the 
■•west  luonghs  by  Bansome,  Howard,  and  other 
Boropeaa  and  Aineriean  makers.  The  steam 
nloagli  has  been  imported  and  used.  Many 
■men  in  the  western  provinces  use  reaping  and 
ftrashin^  machines,  and  mowing  machines  have 
becB  iatrodneed  into  Natal.  But  these  things  are 
feo  be  teen  only  hero  and  there,  at  rare  intervals, 
nd  only  a  beginning  has  been  made  of  improved 
knmg  on  sdenlifio  European  systems. 

It  is  very  nraly  that  an  attempt  has  been  made 
b  Bie0l  m  moerfauntj  of  the  seasons,  by  saving 


hay  or  roots  for  feeding  cattle,  though  in  most 
parts  of  the  country  oat  hay  is  cut  and  stored  for 
forage.  But  a  very  large  field  is  open  for  im- 
provements in  all  these  branches  of  farming. 

So  with  regard  to  cerials.  On  wheat-lands  the 
the  finest  crops  of  wheat  are  apt  to  suffer  from 
rust,  but  I  doubt  not  some  scientific  farmer  of  the 
future  will  iutroduce  kinds  less  liable  to  this 
disease. 

Millets  in  all  varieties  seem  at  home,  as  well  as 
Indian  com  —  or  "mealies" — in  every  part  of 
South  Africa,  but  some  of  the  best  kinds  of  Indian 
and  American  origin  have  not  yet  been  tried. 

Vines  are  among  the  established  agricultural 
resources  of  the  western  colony,  but  little  has  been 
done  to  improve  on  the  old  methods  of  vine 
growing  and  wine  making  brought  to  Africa  by  the 
original  settlers. 

In  Appendix  E  will  bo  found  a  memorandum, 
with  which  I  have  been  favoured  by  Mr.  Goodliffe, 
describing  steps  lately  taken  for  the  improvement 
of  wine  farming  and  wine  making  in  the  Gape 
Colony;  and  I  have  no  doubt  that  a  new  era 
is  before  the  South  African  wine  grower,  more 
especially  if  the  wine  duties  in  England  are  re- 
modelled on  tho  principles  lately  recommended 
by  the  Select  Committee  of  the  House  of 
Commons. 

Tho  f dct  that  Capo  wines  gained  prizes  at  the 
late  Paris  Exhibition  shonrs  that,  when  properly 
managed,  they  will  yet  bear  comparison  with 
European  vintages. 

We  have  yet  to  notice  many  valuable  articles  of 
semi-tropical  produce,  for  which  the  warmer  re- 
gions of  temperate  South  Africa  are  well  adapted. 
Natal  has  already  established  a  name  as  capable 
of  producing  coffee  and  sugar.  Of  coffee,  the  crop 
in  1870  was  960  tons;  since  then  the  production  feu 
off,  chiefly  owing  to  want  of  experience  and  know- 
ledge of  the  best  mode  of  treating  the  plants,  and 
is  only  now  again  on  the  increase.  The  causes  of 
this  temporary  decline  will  be  found  described  in  a 
memorandum,  with  which  I  have  been  favoured  by 
Mr.  Walter  Peace,  the  emigration  agent  for  Natal, 
and  which  is  annexed  as  Appendix  (F).* 

For  details  regarding  the  production  of  sugar,  I 
must  refer  to  the  same  paper  by  Mr.  Peace.  It  is 
said  that  the  last  crop  will  yield  15,000  tons  of 
sugar,  of  an  average  value  of  £20  per  ton. 

I  cannot  give  a  better  accoimt  of  tho  agricultural 
resources  of  Natal,  than  by  quoting  the  annexed 
extracts  from  the  address  of  Mr.  W.  G.  Baker, 
president  of  the  Pietermaritzberg  Agricultural 
Society,  at  the  annual  meeting  of  that  society,  in 
October  last,  for  which  also  I  am  indebted  to  Mr. 
Peace.* 

It  will  be  seen  that  tea  planting  has  also  been 
tried  with  success,  and  that  all  the  smaller  articles 
of  semi-tropical  produce,  such  as  red  pepper, 
tapioca,  and  arrowroot,  afford  profitable  returns. 

Tobacco  is  already  grown  to  a  great  extent  in 
Oudtshom  and  other  districts  of  the  Cape  Colony, 
and  on  most  good  farms  in  tho  warmer  portions  of 
the  Transvaal .  Looking  to  the  great  and  increasing 
consumption  of  tobacco  in  all  parts  of  Soum 
Africa,  among  natives  as  well  as  Europeans,  there 
may  be  no  doubt  that  tobacco  may  become  a  great 
staple  of  South  African  agricultural  industry. 

•  Vide  ApFcadix  F. 
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On  the  great  value  and  necessity  for  tree  plant- 
ing on  an  extended  scale,  and  of  the  immense 
benefit  which  a  good  system  of  forestry  would  be 
to  South  Africa,  I  cannot  now  dwell,  nor  on  many 
minor  resources  of  industry  connected  with  agri- 
culture, such  as  the  abundance  and  value  of  £ruit 
crops  of  almost  every  kind  suited  to  a  temperate 
climate,  the  drying  and  preserving  of  which  afford 
profitable  occupation  to  many  upland  farmers. 

Turning  now  from  the  land  to  the  ocean,  I  can 
only  briefly  glance  at  the  resources  afforded  by  the 
fisheries  on  the  South  African  coasts. ' 

Table  Bay,  and  False  Bay,  as  well  as  Algoa  Bay  and 
SaldanhaBay,  were  formerly  great  resorts  of  whalers, 
but  of  late  years,  this  branch  of  marine  industry  has 
fallen  of,  and  though  whales  are  still  abundant  in 
the  seas  of  South  Africa,  the  whole  fishery  is  con- 
fined to  an  occasional  American  ship,  the  master 
of  which  does  not  always  devote  his  exclusive  at- 
tention to  whaling.  The  seal  fishery  also  has  dis- 
appeared, though  seals  still  visit  in  small  numbers 
the  rocky  islets  in  the  neighbourhood  of  the  Cape ; 
but  there  is  a  large  and  increasing  demand  for 
the  fish,  which  are  caught  and  cured  in  great 
numbers  in  t^e  neighboumood  of  Cape  Town,  as 
well  as  alon^  the  coast  to  the  northward,  and 
form  a  large  item  of  export  trade  to  the  Mauritius 
and  other  places. 

On  the  West  Coast,  north  of  Saldanha  Bay, 
there  are  but  two  ports  at  present  frequented  by 
sea-going  steamers,  Walwich  Bay,  on  the  coast  of 
Damaraland  and  Fort  NoUoth,  the  port  of  the 
copper  mining  district,  just  south  of  the  Orange 
Kiver.  Neither  affords  complete  shelter  to  vessels 
of  any  considerable  size,  nor  could  either  be  im- 
proved in  this  respect  without  the  expenditure  of 
a  considerable  sum  of  money ;  but  there  can  be  no 
doubt  that  much  might  be  done  to  improve  the 
faciUties  of  landing  and  shipping  on  this  coast,  if 
it  were  careruUy  surveyed,  and  the  natural  land- 
ing places  improved  by  beacons,  lights,  and 
similar  appliances. 

Harbours, — The  coasting  as  well  as  the  ocean- 
borne  trade  of  South  Africa  has  been  much  re- 
stricted by  the  want  of  good  natural  harbours. 
All  the  large  rivers  have  bars  at  their  mouths, 
which  prevent  their  being  much  used  for  purposes 
of  traae,  and,  &om  the  Fortugpiose  frontier  on  the 
West  Coast,  in  lat.  18**,  round  to  Delagoa  Bay  on 
the  East  Coast,  in  lat.  26^,  with  the  exception  of 
Saldanha  Bay,  there  is  not  a  single  perfectly  safe 
natural  harbour  where  large  ships  can  lie  at  all 
seasons,  and  take  in  or  discharge  cargo  without 
inconvenience.  Saldanha  Bay  will,  no  doubt,  in 
time,  be  connected  with  the  railway  lines  in  the 
vicinity  of  Cape  Town,  and  will  become  a  valuable 
port.  At  presttit,  it  is  hardly  ever  used,  except  as 
a  quarantine  station.  Table  Bay  is  an  anchorage 
secure  from  easterly  and  southerly  winds,  but  open 
to  the  north  and  west.  Its  natural  defects  in  this 
respect  have,  however,  been,  to  a  groat  extent,  sup- 
plied by  the  breakwater  (the  first  stone  of  which  was 
tipped  by  H.K.H.  the  Duke  of  Edinburgh  in  1860), 
and  which  is  still  in  progress  of  extension.  It  has 
already  rendered  the  anchorage  safe  against  the 
dangers  which,  in  former  years,  have  strewn  the 
coast  of  Table  Bay  with  wrecks  of  large  vessels.  The 
Alfred  Docks  have  supplied  the  means  of  receiving 
and  discharging  cargo,  alongside  a  wharf,  to  all 
but  the  very  Ingest  class  of  shipping,  and  even 


these  will,  at  no  distant  period,  be  accommodated b| 
the  extension  of  the  docks  and  j  ettiesno  w  inprogrM. 
Graving  docks,  slips,  and  other  applianoes  are  alio 
either  completed  or  in  course  of  oompletion.  II 
is  only  necessary  to  carry  out  the  designs  of  ft 
John  Coode,  in  order  to  enable  Cape  Town  to  tdl 
its  place  as  a  port  furnished  with  efvery  desinUi 
convenience  for  mercantile  marine. 

Simon's  Bay,  an  inlet  on  the  shore  of  False  Bi| 
on  the  other  side  of  the  Cape  i>enin8iila,  is  ■ 
anchorage  safe  at  all  seasons  and  in  all  windi 
for  ships  which  are  well  found  in  ground  taoidfl 
and  it  has  the  appliances  of  a  small  navt 
arsenal,  but  it  is  deficient  in  the  neceesary  mesa 
for  cheap  and  rapid  discharge  of  carTO,  and  ii  ai 
yet  unconnected  with  Cape  Town  by  railway, 
though  only  twelve  miles  distant  from  the  presenl 
terminus. 

Algoa  Bay  is  an  open  roadstead,  owing  its  hd&' 
ties  for  carrying  on  trade  to  its  excellent  anchora^ 
and  for  putting  to  sea  should  it  come  on  t» 
blow  heavily  from  the  exposed  quarters.  Eveiy- 
thing  which  enterprise  can  do  has  becai  done  t» 
facilitate  landing,  short  of  the  construction  of  bar* 
hour  works,  and  these,  I  trust,  will  not  be  loM 
delayed,  for  it  is  evident  to  anyone  who  has  ih 
much  attention  to  harbour  improvement  that  that 
is  an  existing  trade  at  Fort  Elizabeth  which  wodl 
justify  such  an  outlay  as  is  estimated  for  the  is- 

Srovement  of  the  harbour ;  and  there  can  be  little 
oubt,  from  the  high  character  of  the  engmeSi 
that  any  sums  laid  out  on  the  completion  of  flir 
John  Coode's  plans  would  be  well  applied. 

Fort  Alfred,  at  the  mouth  of  the  Kowie  BifK» 
is  a  bar  estuary,  which  is  being  made  availaUe  for 
sea-going  ships  of  moderate  burden  by  works  iditfk 
will  make  this  a  very  useful  port. 

The  same  may  be  said  of  East  London,  at  tit 
mouth  of  the  Buffalo  Biver.  There  seemi  it 
reason  to  doubt  that  Sir  John  Coode's  plans  kt 
the  improvement  of  this  estuary  will  be  sucoesifiil 
and  make  it  a  valuable  port  for  all  the  Kafoafl 
frontier. 

The  St.  John's  Kiver,  in  Fondoland,  is  t 
natural  estuary,  requiring,  apparently,  hailwtr 
works  of  no  great  extent,  or  probable  expense,  # 
render  it  a  most  useful  channel  of  trade,  but  tit 
surveys  for  its  improvement  have  only  lately  best 
completed,  and  no  plans  have  yet  been  laid  onftfor 
the  harbour  works  needed  to  make  the  bar  piM^ 
able.  The  anchorage  inside  is  of  great  extent  oi 
perfectly  sheltered. 

Durban,  in  Natal,  is  already  a  port  canymg  • 
a  very  large  trade,  though  the  harbour  it  rawf 
accessible  only  to  small  sea-going  vessels ;  aodliv 
progress  has  been  made  in  removing  the  bar,  lAUk 
womd  enable  it  to  accommodate  large  ▼cflilii 
These  are  at  present  obliged  to  remain  outtideb  w 
discharge  and  receive  cargo  as  in  an  open  zoti* 
stead.  Various  plans  have  been  devisea  lor  ftt 
improvement  of  IJie  Durban  harbour,  and  lai^lOBi 
have  been  expended,  with  very  little  effect,  6bktf 
because  it  is  only  lately  that  the  authoritieflhaTtflOB' 
suited  an  experienced  harbour  engineer,  with  a  vitv 
to  the  systematic  and  perfect  improvement  of  At 
harbour.  Sir  John  Coode  has  fomialied  pbfli 
which,  I  have  reason  to  think,  would  be  M^rovel 
in  all  their  main  features  by  his  nromiiaad 
brethren,  and  there  can  be  no  doubt  ttiat  Dnxta 
might  be  made  an  admirable  harbour,  adapted  to 
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ten- going  ships  of  the  largest  class,  by  works  not 
nioru  exj>exi!(iye  than  those  which  have  converted 
the  port  of  Korrachi,  in  Scindo,  from  a  small  coast- 
ing' x>ort,  A  little  better  than  a  fishing  village,  into 
one  of  the  principal  ports  of  the  Indian  Empire. 
The  resemblance  between  the  two  harbours  is  most 
strikirigr.  and  having  watched  the  Kurrachi  harbour 
works  from  their  commencement,  and  seen    the 
gmeial  improvement  of  the  harbour,  I  cannot  but 
rf^:r«t  tho    dolay  which  has  hitherto  occurred  in 
actin^Tipoi  1  Sir  John  Coode's  recommendations  with 
Tegmrd  to  t lie  port  of  Durban. 

X>e2agv)a     Bay    is    a    good    natural    harbour, 
where  ships   of   any  size  may  load  and  unload 
in    safety,     even    in    the    present    unimproved 
oosdition     of    Lorenzo    Marquez,    tho    seat    of 
the  local    Portuguese  Grovcmment.     The  port  is 
admirably  situatcrl  for  the  wants  of  tho  Xorthem 
and  £astom  Transvaal,  besides  a  great  extent  of 
fertile  coa^t  country  in  its  immediate  vicinity.  The 
^lapota  River,  running  south  from  the  bay  for  (\i) 
miles  as  the  crow  flics,  in  the  direction  of  Zululand, 
ei:ives  valuable  water-carrin  go  toTongaland,  whence 
lary^  naiiib*?rs  of  labourers  coiuc  to  work  in  Natal 
and  the  Cape  Colony.     Other  rivers,  which  flis- 
charg^c  into  the  bay,  afford  similar  facilitios,  to  a 
leas  exti^nt,  in  other  directions,  the  land  all  around 
bein^  extremely  fertile,  and  well  a(lapte<l  for  sugar 
and  rice.     It  ri?qinres  only  a  settled  government, 
able  to  protect  life  and  property,  for  it^  develop- 
ment.     It    is    a    standing    cause    of    comphiint 
with     many     of    those    who    are    anxious    for 
the  progress  of  South  Africa,  that  this  harbour 
was   awarded    to  tho  Portugese   by  arbitration. 
bat  I  would  put  it  to  those  who  wish  for  the 
development  of  trade  in  this  ilirection,  whether  it 
would  not  be  better  that  we  should  avail  ourselves 
of  the  advantages  held  out  by  the  Portuguese  port, 
rather  than  indulge  in  unavailing  regrets  that  the 
port  docs  not  belong  to  oursidves  ?     Nothing  can 
exceed  the  liberality  of  the  tenns  of  the  treaty  con- 
claded  by  Mr.  Morier,  H.M.  Minister  at  the  Court 
of    Lisbon,    ^"ith    the    Portugese    Government, 
and  the  treaty  would  probably  have  1')ecn  ratified 
and   made   use    of    ere    this,    had    the    English 
mercantile  community,  who  are  interested  in  the 
development  of  those  countries,  shown  that  they 
appreciated  the  advantages  held   out  to  general 
eommerco  by  tho  treaty,  anrl  pressed  hor  Majesty's 
OoTemni»?nt  for  an  early  ratification  of  the  treaty 
hy  both  Powers.     The  treaty  provides  that  British 
goods  fihoald  be  admitted  free  of  custom  dues  in 
bond;    that  the  English   Government  should  be 
allowed  to  build  bonded  warehouses  to  any  extent ; 
to  connect  such  bonded  storehouses  by  rail  with 
the  frontier  of  the  Transvaal ;  and  so  to  import 
«odi    free  of   Portugese   customs  through  the 
Fortngeae  territory.    No  greater  facilities  in  these 
la^Mcts  could  be  afforded  if  the  port  were  in  our 
own  hands,  and,  judging  from  what  is  done  else- 
where, there  would  be  no  insuperable  difficulty  in 
obUining  from  the  Portugese  GK>vemment  such 
additional  improvements  in  the  facilities  for  land- 
ing and  shipping  goods  at  Lorenzo  Marquez  as 
lhy^«*»  tradsn  might  require. 

£fore  quitting  this  subject  of  harbours,  I  would 
note  that  I  have  enumerated  only  those  which  arc 
abeady  open  to  ocean  trade.  There  are  others 
which  might  he  improved  at  no  great  expense, 
snd  will,  I  have  no  doubt,  at  no  distant  priiod,  be 


thriving  ports  for  a  considerable  local  and  coast- 
ing traffic.     Some,  like  Mossel  Bay,  are  good  road- 
steads, where  a  largo  and  increasing  trade  is  already 
carried  on,  though  the  means  of  landingor  shipping 
cargo  depend  on  tho  weathur.     Others,  like  the 
Knysna,  arc  already  nccessiblo  as  far  as  depth  of 
water  is  concerned,   and  aro  well  sheltered,  but 
require  better   communication  with  the  interior 
I  through  tho  mountain  ranges  which  encircle  the 
j  harl)our,  and  siwih  appliances  as  a  good  steam-tug, 
I  to   make   the   nan-ow   entrance    safe    for    sailing- 
vessels.     Others  are  bar  harbours,  like  the  Berg 
and  Breede  Rivnrs,  and  arc  at  present  frequented 
by  smnll    coh sting   vessels,   but  might  be  made 
i  accessible,  v.-ith  a  consideralile  auiount  of  inland 

■  river  narigation,  by  such  works  as  have  rendered 
so  many  of  our  own  bar  harbours  in  England 
available  to  ocean  commerce.  But  it  is  only  within 
the  last  i('\v  years  tlitit  the  commercial  public  in 

:  South  Africa'has  been  awake  to  the  necessity  for 
such  harbour  works.  I  have  no  doubt  that  every 
year  will  witness  further  improvement  in  this  re- 
HpiKjt,  bearing  in  mind  the  cardinal  truths  which 
iipply  to  harbour  improvement  in  every  part  of  the 
world,  that  it  is  waste  of  money  to  follow  any  but 
the  best  staentific  advice ;  that  tho  best  scientific 
advice  always  makes  tho  utmost  possible  use  of 
natural  forces  as  menus  of  gradual  improvement ; 
,  that  all  perman(»nt  improvements  must  be  gradual, 
i  and  that  no  groat  improvement  can  be  expected, 
until  the  whoh^  of  the  works  designed  for  remov- 
ing obstacles  by  the  scientific  engineer  have  been 
completed. 

Stranier  Lims. — I  need  not  dwell  at  any  length 

on  the  great  development  of  steam  communication 

\vith  the  Cape,  the  history  of  which  would  alone 

afford  ample  materials  for  a  long  lecture.     It  is 

!  sufficient  to  note  that  tho  companies  of  Messrs. 

Donald  Currie  aad  tho  Union  Company  each  run 

I  during  the  greater  part  of  the  year  a  large  steamer 

!  every  wecik,  and  sometimes  two,  between  the  Capo 

'  and    England,   the   lines  fi-om  the    Cape    being 

;  extended  to  the  Eastern  ports  as  far  as  Delagoa 

Bav. 

I     While  on  this  subject,  I  would  notice  the  great 

■  field  for  development  of  commerce  on  the  western 

I  coast,  which  would  bo  opened  by  the  employment 
:  of  steamers  between  Table  Bay  and  the  Portuguese 
possessions.  'J  hero  is  already  a  lino  of  steamers, 
subsidised,  I  b(ilieve,  by  tho  Portuguese  Govern- 
ment, and  managed  by  a  Hull  Company,  between 
Englandand  Benguela,  the  southei-nmostpori  on  tho 
west  coast  belonging  to  Portugal.  *  There  is  already 
a  growing  traffic,  which  aff'ords  employment  to  a. 
small  steamer  between  Cape  Town  and  Walwich 
Bay.  jVIuch  more  uiight  bo  done,  if  the  servico 
were  more  regular,  and  carried  on  by  better 
steamers.  Eygh  with  tho  present  amount  of 
traffic  it  is  probable  that  a  line  oti  this  coast  would 
j  find  ample  employment,  and  still  more,  should  a 
land  lino  of  telegraph  be  carried  through  Damara- 
land  and  tho  Portuguese  possessions  as  far  as  tho 
Congo,  on  the  West  Coast. 

Tt^irf/raph  Lines. — I  oaimot  hern  do  more  than 
adverb  briefly  to  the  increasing  facilities  for  com* 
meree  afforded  by  the  development  of  telegraphs « 
Tho  ocean  cable  has  been  lately  completed  between 
Dnrlmn  and  Aden,  and  the  network  of  land  lines. 
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lias  now  extended  to  most  of  the  towns  and  larger 
Tillages  in  British  Sonth  Africa. 

Bailways, — ^As  regards  railways,  also,  I  can  here 
only  briefly  state  a  few  salient  points.  The  total 
length  of  lines  at  present  open,  or  likely  to  be 
opened  in  the  course  of  the  next  few  months,  in 
the  Cape  Colony,  is  959  miles  of  Goyemment  rail- 
ways, and  98  of  line  made  by  the  Copper  Mining 
Company.  The  lines  are  shown  on  all  the  modem 
maps  of  the  colony,  and  extend  (1)  from  the  Cape 
Peninsula  to  Beaufort  West ;  (2)  from  Fort  Eliza- 
beth to  Graaf  Reinet,  with  one  branch  to  Qrahams- 
town  and  another  to  Craddok ;  (S)  from  East 
London  to  Queen's  Town.  All  tnese  lines  are 
Hkely  to  receiye  early  extension  from  their  present 
termini,  till  they  converge  and  reach  Kimberley 
and  the  Orange  Free  State,  and  till  Grahamstown 
IS  connected  with  Fort  Alfred  at  the  mouth  of  the 
Eowie. 

The  Natal  lines  at  present  extend  no  further 
than  from  Durban  to  Fietermaritzberg,  with  short 
branches  parallel  to  the  coast ;  one  running  north, 
the  other  south.  It  is  a  question  locally  much 
discussed,  whether  the  Pietermaritzberg  line  shall 
be  extended  in  the  direction  of  Ladysmith  and 
Harrismith,  or  of  Newcastle.  The  total  length  of 
Tail  completed  in  Natal  is  105  miles. 

.1  understand  there  is  a  project  for  a  line  in 
continuation  of  that  from  Durban  to  the  Tugela, 
which  shall  ascend  to  the  east  of  Zululand, 
through  the  country  under  Mr.  John  Dunn's 
ebieftainship,  so  as  to  tap  the  coal-fields  in  tiiat 
direction. 

A  line  from  Delagoa  Bay  to  the  Transvaal  is  of 
the  utmost  political  and  commercial  importance, 
and  is  not  likely  to  be  delayed  long  after  order  is 
Testored  in  the  Transvaal.  I  believe  that  the  ex- 
tension of  the  railway  system  is  one  of  the  most 
potent  factors  in  promoting  the  peaceful  develop- 
ment of  all  South  Africa.  The  Cape  Hues  hitherto 
made  are  paying  well,  and  will,  when  extended  to 
Kimberley,  enormously  increase  the  commercial 
facilities  of  the  country,  without  imposing  any 
tax  on  its  finances. 

In  these  brief  remarks,  I  have  endeavoured  to 
give  to  the  industrial  classes  of  these  islands, 
through  the  widely  circulated  Journal  of  the 
Society  of  Arts,  some  faint  idea  of  the  industrial 
resources  ol  the  great  country  where  I  have  lately 
sojourned.  It  is  a  country  with  a  history,  but  a 
history  confined  to  the  deeds  of  men,  our  kinsmen 
in  blood,  and  almost  of  our  own  times.  Many 
thousand  years  must  have  elapsed  since  the  South 
African  continent  took  its  present  shape;  the  great 
basin  of  the  Oranse  Kiver  and  its  tributaries,  with 
their  diamond  fields  and  gold  fields,  their  deserts, 
and  their  fertile  pastures ;  the  rock-bound  coast ; 
the  great  mountain  ranges,  which  rise  to  the 
Drakensburg  peaks,  all  were,  probably,  thousands 
of  years  ago,  as  they  are  now,  in  outline  and 
climate,  in  clothing  of  plant  and  tree,  and  in 
the  wild  animals  which  abounded  within  living 
memory;  there  is  no  evidence  of  much  change 
in  natural  form  or  feature  for  forty  or  fifty 
centuries  before  Europeans  came  to  colonise. 
But  history  there  is  none  of  South  Africa — save 
vague  traditions,  or  such  records  of  pre-historic 
inan  as  bone  caves  and  gravel  beds  may  yield — 
till  we  come  down  to  the  days  when  the  bold 
teamen  of  Portugal  planted  tiie  cross  on  each 


great  promontory  as  they  weatherc 
marked  the  r6ad  by  which  English,  1 
French  traders  might  follow  them  to  ai 
Indies. 

The  country  has,  however,  a  great  hit 
it,  but  it  is  a  history  yet  to  be  made  by 
European  lineage,  who  have  chosen  it  as 
As  the  traveller  passes  over  league  af  te 
almost  uninhabited  country,  and  marks 
of  the  soil,  the  genial  climate,  the 
access,  and  the  ease  with  which  all  the 
of  civilised  European  life  can  be  su 
questions  force  themselves  on  him,  how 
land,  so  favoured  by  Nature,  to  remai 
inhabited  by  civilised  man,  the  hcrita 
animals,  or  the  abode  of  a  barbarism 
grades  mankind  almost  to  the  level  of 
that  perish  ? 

And  then  it  was  impossible  not  to  t1 
thousands  of  civilised,  industrious,  1 
men  and  women,  who,  in  our  nort 
populated  country,  are  wearing  out  tl 
a  ceaseless  struggle  for  a  bare  existen 
difficult  to  resist  the  conviction  tha 
South  Africa,  was  ample  room  for  m 
myriads  of  such  men  to  find  the  mean 
and  <'f  rising  to  comfort  and  independ< 
are  daily  becoming  more  difficult  of 
within  the  narrow  limits  of  our  own  lai 
But  for  such  men  as  I  have  describe" 
resolve  to  make  South  Africa  their  hen 
I  believe,  a  higher  destiny  than  merel; 
even  than  helping  to  form  a  nation. 

Thmly  scattered  throughout  the  w 
are  tribes  of  various  native  races,  on 
peculiarities  seems  to  be  that  they 
settled,  never  had  a  resting-place,  in  f 
which,  for  many  generations  together, 
call  their  own.  They  have  no  histor 
memory  of  endless  migrations,  pursuii 
pursued;  as  conquerors  and  extermiu 
the  victims  of  conquest  and  extermic 
oldest  or  most  intelligent  can  but  repc 
dreary  memories  of  how  they  came  i 
from  the  northward — from  regions 
were  a  greater,  more  civilised,  and  ha] 
than  they  are  now;  how,  driven  oi 
hostile  tribes,  they  sometimes  rested 
generations  in  the  same  region,  and, ' 
of  superior  courage  and  sagacity, 
slaughtered,  drove  out,  or  absorbed  i 
clans,  only  to  be  in  their  own  turn 
slaughtered,  or  absorbed  by  some  yet  s 
more  nimierous  savages ;  or  driven  ( 
temporary  homes,  to  resume  the  ceasel 
ings  of  thousands  of  years  past. 

Yet  are  they  a  people  of  excellent,  p 
intellectual  qualities,  many  of  them  f  ai 
the  negroes  of  Central  Africa,  and  all  b 
or  less  traces  of  having  been  gradual 
from  a  state  of  higher  civilisation  and 
plete  humanity.  They  are  capable 
and  adopting  all  that  we  can  ^ve  1 
arts  of  peace,  the  means  of  civilisatio 
great  truths  which  are  the  secrets 
and  individual  happiness  here  on  eai 
only  sure  lights  in  the  darkness  and 
future  existence.  I  have  known  m 
native  races,  endowed  with  natural 
in   no   way  inferior   to   the   aveia^ 
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>  iuk«  ihor  mark  in  iotelleotual  or  political 
fen  tna  imongat  ourselves.  Tliete  are 
ir  npibllities.  What  is  needed  for  their 
elopmeot?  Nothing,  I  believe,  but  lettled 
(T  (Ddgorentmeiit— of  our  modem  Europeau 
IW  tjpe— a  Oorernnient  that  can  frame 
I,  ud  entarce  them,  which  can  defend 
Hid  mptrtj,  and  enable  its  dtizens,  as  long 
hMJ  tbej  ihe  law.  to  proaper  and  advance  in 
iatign  sod  happiness,  eacn  according  to  Ms 
lilfindDal  quahtieg. 

^  hrmiiuenta  alreftdy  exist  in  South  Africa. 
■iKvheni  seen  a  GoTemment  which  repro- 
ilaMjaod  aocurateljrsa  tbat  of  the  Cape 
mj,  tt«  conditions  and  pKWjibilities  of  social 
^eBiiai  life,  which  wa  so  value  here  in  England. 
(  Otmnuntiit  is  possible  under  tbo  English 
^  in  ererjr  one  of  the  Booth  African  SUtes 
HDt  oceptian ;  and  under  snch  Oovetnment 
MB  of  toil  from  this  country  may  hve  and 
fs,  in  smity  with  bis  fellow-subjects  of  every 
I ;  tad  in  luch  Government  all  may  have  thoir 
Asie,uiabiects  of  the  British  Crown. 
i't  *u  s  time,  so  historians  tell  us,  when 
Hi*  AtTsa  aocestora  of  our  own  swarmed  forth 
I  Cntnl  Alia,  some  towards  India,  others 
rdiKorope,  north  and  south,  to  occupy  the 
eplsces  of  the  earth,  and  to  become  in  the 
«  of  bog  agea  the  parents  of  great  and 
HJiiitions.  Aswairning  of  the  same  kindiet 
■MnlJons  ago,  from  our  own  land,  and  has 
on  increasing  till  America  and  Australia 
ise  Northern  Europa  aa  the  parent  of 
Of  and  growing  nations  which  had  no 
ce  when  the  Cape  of  Storms  was  first 
I.  South Africaislaterinthefleldasahome 
grants,  but  with  capabilities  to  receive  the 
londant  myriadsofEarope  for  many  genera- 

lative  races,  which  have  so  long  been  re- 
as  insuperable  obstacles  to  the  progress  of 


the  country,  will,  I  feel  assured,  at  no  distant 

period,  be  acknowledged  as  valuable  elements  in 

South  African  nationalities  ;  for,  in  South  Africa, 

I  believe,  the  Government  is   ever  anxious  to  act 

accordance  with  the  great  truth  which  English- 

la  have  never  been  slow  to  recognise — that  our 

duty  with  regard  to  races,    inferior  to   our   own 

civilisation  and  power,   is  to  do   to   them   as 

would  have  our   Government  do  to  us— to 

rule  and  protect  them ;  to  teach,  to  guide,   and 

elevate  them ;  and  not  to  enslave  or  exterminate 


APPENDIX    A. 

Mbtboholoot, 

The  beat  acooont  of  any  Soath  African  climate  I  have 
seen  will  be  found  in  a  fii)l  and  oomparatirely  late,  as 
well  as  moat  interesting,  diapter  on  the  Natal  climate. 
at  pp.  69  and  105  of  "Brook's  Natal,"  edited  by  Dr. 
Mann,  and  in  the  chapter  on  climate  in  "  Hann' b  Colony 
of  Natal,"  pp.  47  and  69.  It  ia  much  to  be  desired  that 
similar  papers  were  procurable,  (rivioK  a  scientifio 
account  of  the  oUmate  of  the  other  natural  diviaions  of 

>uth  Africa. 

Huch  information  on  the  climate  and  meteorology  of 
Soath  Airioa  will  be  foond  in  Silver's  "  South  Africa," 
3rd  edition,  pp.  195  and  216  to  3S7  (Basntoland)  ;  tot 
Natal,  pp.  411  and  41B  ;  for  OraDt^e  Free  State  and 
BloemfoDtein,  p.  467  ;  also  in  the  Cape  Directory  for 
1880,  p.  61  and  p.  444  (on  Natal],  and  p.  474  (on 
Transvaal) ;  also  in  the  "  Emigtant'a  Guide,"  p.  79.* 

The  paper  referred  to  in  the  fcUowing-  extract  from 
the  CiitoMM  and  India  fur  December  Uth,  1880,  wiU 
probably  be  found  to  contain  moch  that  ia  needed  in 
drawing  up  a  good  Bketoh  of  the  climate  of  the  Cape 
Colony;— 

"  The  Ruktuj;  rs  South  Atbica. — At  the  opening 
meeting  of  the  present  sasaion  of  the  Meteorclogioal 
Sodety,  held  on  flie  ITth  ult.,  at  the  Institution  of  Civil 
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ED[pne«Tt-Mr.  G.  J.  SynioDi,  F.R.8.,  prcaident,  in 
the  chair— n  pap«r  was  rend  bj  Hr.  Jolm  G.  Gamble, 
P.M.8,,  on  "The  KainfuU  in  South  Africa."  The 
BUthoT  gives  the  monthlj  totals  of  rainfall  from 
103  BtadoDS  for  the  thirteen  months,  Beoember,  1878, 
to  December,  1879,  and  alwi  tho  monthly  means  from 
all  stations  in  South  Afrioa  from  whioh  a  record  o( 
Ave  years  or  upwards  could  be  obtained.  It  is  shown 
that  the  Cape  FoninBula,  the  South-TVest,  and  the  West 
Coast  have  winter  rains  with  a  dry  summer,  character- 
istica  of  what  is  called  the  sub-tropical  region,  \he  raina 
coming  with  tho  north  wind  or  anti-trade ;  while 
Natal,  Aliwal  North,  and,  in  a  leas  degree,  Queens- 
town,  have  the  tropical  features  of  a  wet  summer  and  a 
dry  winter.  On  the  South  Coast  the  rainfall  appears  to 
1m  more  equally  distributed  throughout  the  year,  though 
there  seems  to  be  an  October  maximum  at  Fort  Eliza- 
bethandUitcnhage.  In  the  Central  and  Northern  Karoo 
the  maximum  of  the  very  scanty  rainfall  ocoura  in 
Fetooary  and  March.  Iliese  rains  generally  fall  in 
thunderstorms,  each  gtarm  seems  to  come  from  a 
westerly  direction ;  but  it  is  a  more  or  less  woU  ascer- 
tained fact  that  these  rains  do  not  fall  up  country  until 
the  sonth-oasterB  have  set  it  on  the  south  and  south- 
west coastA.  In  the  south-east  of  the  colony  the 
transition  towards  tropica]  features  may  be  noticed,  both 
Grahamatown  and  King  Willianistown  showing  a  winter 

mininiTiTTi  in  June." 

Writing  from  2,  Garville-avenne,  Hathgar,  Dublin, 
December  I.^th,  1880.  Mr.  Charles  G.  Napier,  who 
paid  mnoh  attention  to  the  meteorology  of  Grahams- 
town,  says ; — 

' '  I  send  Tou  enclosed  tho  abetraot  of  the  weethor 
chATts  for  Oiahamstown,  1878  ;  yon  will  see  on  com- 
pariaon  that  thej  do  not  very  much  differ  from  those 
tor   1877.    I  have  also  a  slip   out. from   one   of  the 
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APPENDIX  B. 

PuBuo  Inooub  akd  Ezpenditdsb. 

As  roganb  the  Cape  CiJony  and  Natal,  it  is  difidi 

to  condense  tho  abundautiafotmation  contained  in  Bte> 

books  better  than  is  done  in  the  Directories  for  ««k 

colony,  referred  to  in  the  leotnre. 

The  following  Infonnation  regaidiog  Qte  Ttiiiifri 
has  not,  I  believe,  as  yet,  heea  publishsd  in  U 
country :— 

TSASSTAAL  FiBAHCZS. 

The  annexed  extracts  from  the  Transvaal  Q^TennsHl 
Oatttlt,  of  the  Gth  December,  give  the  latest  intmt* 
tion  ntgarding  the  financial  poaition  of  that  tenihlK 
OS  contained  in  the  fiponcial  statement  for  1880- 1,  lal 
before  the  House  of  Assembly,  Pretoria,  on  the  lA 
November,  1880,  by  Mr.  C.  E.  Staffori  Steels,  f1i» 
cial  Commissioner  and  Acting  Colonial  Secretary.   B 


1  think  he  is  still 
iformation  on  tlie 
mbleot,  as  also  have  I.  Ther  kept,  and  I  believe  still 
keep,  wsstherohartsia  the  Aibaiiy  Homital,  Orahama- 
town.    Ifr.  John  E.  Davis,  the  nper^lBDdent,  used  to 


vrill  be  seen  that  from  £70,000,  whioh  v  _ 
a  high  estimate,  after  the  annexation,  the  r_ . . 

risen  to  £160,000,  chiefly  owing  to  the  better  « 

of  the  old  t^xes.  No  new  takes  have  been  iiiiinwfi 
Some  objectionable  imposts,  such  as  the  war  tax,  bsi* 
been  remitted,  and  something  has  been  Axm  to  ttit» 
debt. 

Extracts. 

"Therorenueestimatadfor  1S80  w«s£IS9,S68,  andtt* 
expenditure  £153,751,  leaving  on anticipabed  soidwii 
£5,907.  Tho  amounts  for  next  year  are  £172,300  irf 
£16'4,Z34  respectively,  which  would  give  «  tuxtihtd 
£8,066. 

"  Turning  to  the  statemcntforrevenDe  it  will  bafNil 
that  the  total  for  the  year  1879  waa  bnt  £93,MI| 
whereas  during  only  three  qnarters  at  tite  onmntjM 
£133,394  have  been  received  into  the  Tkuutj  agiW 
the  twelve  months'  estimate  of  £IS9,B68.  Ifaaexpn' 
tnro  statement  shows  that  £108,674  hava  been  q»^ 
to  the  end  of  tjeptember  against  tlis  year's  sanstWi 
expenditure  of  £163,761. 

■'  Taking  the  income  and  disbniMments  d  Om^t 
montliB  ending  September,  as  compared  with  IkM 
quarters  of  the  sums  provided  for  on  He  catinMla^  M 
increase  of  rerenue  will  be  fonnd  amomtiag  to  £1^M1 
and  a  decrease  of  expenditnrs  of  £6,740. 

"TTi  llif  tl llii  lit] iiiiTiitlimif  IliiiMMh 

ing  qnarter  of  the  y«ar  will  pnn  pnfMliDMMatr  ■ 
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i-ourable  aa  the  foregoing  is  a  question  which,  in  a 
•rassuTD,  depends  on  the  outcome  of  the  visit  of  the 
.•niiurublc  the  Secretazr  for  Native  Affairs  to  the 
<>tTit*ts  of  Waterberg  and  Zoutpansberg.  The  oollcc- 
fu  of  the  native  hut  tax  was  undertaken  at  a  lato 
te,  and  a  large  amount  would  seem  to  be  still  duo 
30I  the  natives  in  those  portions  of  the  Province 
edfied.  Should,  however,  the  collections  this  year 
11  ^ort  of  the  sum  estimated,  I  have  every  hope  that 
3T  nnances*  will,  nevertheless,  be  found  to  have  attained 
fail  equilibrium.  The  forecasts  under  other  heads 
i&ve  pKoved  to  have  been  so  moderate,  that  unless  any 
^xnaofdinaj^  liabilities  be  incurred  during  the  remain  > 
'mg  pordoii  of  the  year,  I  think  wo  may  be  fairly 
■IMS  I  111  of  audi  a  result. 

''Fotitical  questions  have,  no  doubt,  in  a  measure  af- 
Isetod  the  revenue.  The  whole  of  one  distri(!t  rfiloemhof ) 
odportiona  of  two  others  (Morico  and  Potcnefstroom) 
fall  within  what  is  known  as  the  Keato  Award  Lino, 
tad  pendinf]^  the  final  settlement  of  the  matters  at  ittsue, 
^  payment  of  taxes  has  not  been  enforced  within  those 
BTeans.  It  is  not  surprising,  therefore,  that  the  Govcn- 
oKBt  diie«,  paid  in  the  Bloemhof  district,  do  not  exceed 
t260. 

Then,  again,  the  Boer  agitators  are  responsible  for 
portion  of  the  revenue  not  finding  its  way  into 
Treasury.  Besides  those  who  refrain  from  paying, 
m  order  to  mark  their  hostility  to  the  Government,  thcru 
m  many  who  would  willingly  pay,  but  do  not  merely 
Erom  a  lack  of  moral  courage.  These  latter  fear  to 
Mme  forward,  but  yield  to  their  terror  of  the  opinions 
if  the  more  violent  members  of  their  community. 

*•  I  have  still  te  show  why  a  larger  sum  is  anticipated 
krooUection  under  quitrent  in  1881  than  that  estimated 
lor  in  18S0,  more  especially  as  it  has  just  been  proved 
&at  only  a  little  more  than  half  the  estimated  receipts 
for  1880'  were  collected  from  this  source.  In  respect  of 
tibi^  I  would  state  that  the  returns  of  the  Lauddrosts 
were  set  a«idc  as  not  being  sufficiently  trustworthy,  and 
that,  in  framing  this  estimate,  the  conclusions  arrived  at 
hxre  been  based  on  statistics  regarding  landed  pro- 
Berdes  obtained  from  the  office  of  the  Registrar  of  Deeds. 
The  information  so  acquired  can,  I  think,  be  accepted 
9M  reliable. 

"  A  ff'W  remarks  are  necessary  regarding  the  railway 
tax.  The  receipts  during  1880  from  this  source  (both 
eorrent  and  arrear)  up  to  the  end  of  September  came  to 
118,.V00.  The  amount  collected  during  the  whole  of 
1879  was  but  £9,496. 

"In  the  early  part  of  this  year  it  was  ascertained  that 
the  present  rate  was  unnecessarily  high  for  the  attain - 
aent  of  the  Kpecial  object  for  which  this  tax  was 
imposed.      Its  reduction  was,  therefore,    determined 

rif  and  a  Bill  providing  for  this  has  recently  passed 
ugh  its  third  reading  in  this  House.  It  may  be  as 
well  to  point  out  that  Gk>vemment  cannot  afford  to  remit 
taxation,  and  the  reduction  would  not  have  been  made 
had  Government  felt  itself  justified  in  applying  the 
prooeeds  of  this  tax  to  other  purposes  thim  those  for 
^lich  it  was  created.  The  charges  against  the  proceeds 
of  the  railway  tax  have  hitherto  been  swollen  by 
mmj  expenses,  payment  of  claims  on  material  lying 
JaHoUasd,  law  charg^es,  and  by  other  miscellaneous 


of  expenditure  connected  with  Mr.  Burgers' 
%  which  are  not  likely  to  be  incurred  again. 
Tkae  is  ^very  reason  to  believe,  therefore,  that,  for  the 
iotiBe,  it  will  be  possible  to  devote  the  receipts  from 
ttiitaxHilely  to  the  payment  of  the  interest  on  the 
debt,  and  to  the  liquidation  of  the  principal.  For  this 
jwipuau  £7,000  are  reqoired  annnally,  and  this  represents 
ike  nm  lor  eoUection  placed  on  ute  estimates  for  the 
eonuw  year.  I  shoala  mention  that  the  new  law  will 
pnm£  ioor  a  poerible  moome  6f  about  £8,000.  There 
nc,  aoBMWJ,  large  oatrtaading  balaaoes  still  due  under 
tkb  head  of  fwenne,  a«  alao  the  yalue  d  natcsiftl  sold, 
to  ffedit  to  tiM  i«ilwaT  aoooont. 
"  With  ngmd  to  tbo  Batiye  hut  tax,  the  amount  to 


be  derived  from  tliis  branch  of  tho  revenue  continues  to 
be  a  subject  of  spcoulatiou.  The  collections  were  not 
undertaken  much  before  the  oionth  of  May,  and  by  the 
end  of  September,  £13,225  hud  been  paid  into  the 
Treasury,  a  further  sum  of  £7,000  being  in  transit  at 
tho  time.  The  Hun.  the  Secretary  for  Native  Affairs  is 
personally  superintending  tho  working  of  the  law. 
The  three  most  populous  districts  have  yet  to  con- 
tribute their  quota  to  the  revenue ;  it  is  possible, 
therefore,  that  the  anticipations  in  respect  of  this  tax 
may  yet  be  realised  before  the  end  of  the  year.  It  haa 
to  be  borne  in  mind,  however,  that  the  officials  en- 
trusted with  tho  duty  of  levying  this  tax  are  new  to 
the  work,  and,  moreover,  that  their  knowledge  of  the 
country  has  been  necessarily  limited,  owing  to  the 
native  disturbances,  now  happily  at  an  end.  This- 
ignorance  of  tho  country  is  no  doubt  taken  advantage 
of,  and  many  evade  paying  who  will  not  so  easuy 
escape  next  year,  when  tho  native  commissioners  and 
i  others  become  better  acquainted  with  the  nature  and 
j  scope  of  their  duties.  Thus,  in  the  absence  of  any 
:  apprehension  us  to  the  soundness  of  the  estimate 
I  framed  fur  the  current  year,  viz.,  £35,000,  it  has  been 
I  considered  safe  to  ])lace  an  additional  £5,000  to  this  sum 
for  the  estiiuates  of  1881. 

**  Duties  gcnerallv  are  expected  to  yield  a  much  larger 
revenue  to  that  hitherto  obtaiued.  In  1879,  the  duties 
(inclunivc  of  import)  came  to  £5 1,052.  For  1880,  they 
were  estimated  at  £53,103,  but  at  tlic  end  of  last 
I  quarter  they  hud  already  reached  the  sum  of  £57,922. 
i  Tlic  imiouut  placed  uu  the  eutimates  for  next  year  is 
£71,670. 

**  The  principal  heads  imdcr  which  such  a  large  in- 
crease  is  anticipated  are  im^Mrt  duty,  transfer  dues,, 
licenses  and  revenue  stamps. 

**  Ou  referring  tu  the  revenue  statements  placed  on  thc- 
table,  it  will  bo  neon  that  from  import  duty  an  increaso 
is  expected  of  £3,850,  as  coiiipared  with  the  sum  esti- 
mated for  1880.  In  1879,  £19,252  were  received; 
during  nine  months  of  this  year  a  sum  of  £17»791  was 
collected,  and  for  1881,  £22, 120  have  been  placed  on  the 
estimates.  The  unsatisfactory  working,  and  also  the 
somewliat  unfair  incidence  of  this  tax  has  not  been  lost 
sight  of.  It  is  hoped  that  the  approaching  settle- 
ment of  the  Keate  Award  question  will  enable  Gk>vem- 
ment  to  adopt  measures  for  the  prevention  and  detection 
of  what  may  be  termed  the  bmuggling  which,  there  is 
ample  evidence  to  prove,  is  carried  on  in  the  south- 
western district!*.  Tlie  steps  to  be  taken  for  the  better 
application  of  the  law  in  other  districts  is  a  matter 
which  is  at  the  present  moment  under  the  consideration 
of  Government.  Fewer  evasions  of  the  law  are  expected, 
and  it  is  anticipated  that  the  continued  prosperity  of  tho 
country  will  fully  justify  thisjforcostmade  of  the  receipts 
from  *  customs.' 

"Coming  now  to  *  Duties  other  than  Import,'  the 
chief  items  calling  for  remark  are  transfer  dues,  licenses 
and  revenue  stamps. 

**  First,  to  take  transfer  dues : — 
"  Tlie  ebtimutenl  amount  for  tho  current  year  is  £10,000; 
the  receipts  up  to  tho  end  of  September  exceeded,  how- 
ever, tliat  sum  by  £2,280.  For  1881,  £10,000  have 
been  placed  on  the  estimates.  The  expectations  in 
respect  of  this  increase  uro  based  on  more  extensive  sales 
of  hmd  being  anticipated,  and  on  the  coming  into  opera- 
tion of  the  new  law — XI,  1880.  Under  the  provisions 
of  this  law,  it  is  oomi>etent  for  the  lieoeiver  of  Transfer 
Ihity  to  cause  a  valuation  of  propertv  to  be  made  when 
the  price  under  which  it  is  alleged  to  change  hands 
appears  inadequate. 

"  XiVwuw.— In  1879,  £8,780  were  received  under  this 
head.  For  tho  current  year,  £9,125  were  estimated; 
the  receipts  are  about  £1,400  in  excess  of  this  already. 
For  1881,  £12,000  have  been  placed  on  the  estimates, 
and  there  is  every  reason  to  believe  this  sum  will  bo 
reftliflod. 
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eollecting'  certain  items  of  revenue  by  means  of  stamps 
lias  been  attended  by  beneficial  results.  In  1879,  a  sum 
of  £13,467  was  collected  in  this  form;  during  nine 
months  of  this  year  £13,747  were  collected.  The  some  - 
what  large  increase  for  1881  is  anticipated  partly  on  the 
grounds  stated  in  connection  with  transfer  dues,  and 

Sartly  in  consequence  of  measures  having  been  intro- 
uoed  in  this  House  providing  for  fees  being  levied  in 
•crtam  cases,  notably  under  the  Insolvency  Law. 

"  Under  '  other  receipts  *  are  comprised  certain  items 
which  amounted,  in  1879,  to  £7,501.  During  the 
three-quarters  of  the  current  year  they  amounted  to 
£10,834.  A  sum  of  £9,250  has  been  estimated  for  1881. 
The  excess,  during  1880,  as  compared  with  the  figures 
for  1879,  is  due  partly  to  increase  sales  of  Qovemment 
property,  and  "pirtlj  to  the  fact  that  the  receipts  of  the 
Telegraj^  Department  are  included  under  this  main 
head.  The  line  having  been  opened  only  during  the 
ktter  part  of  last  year,  the  receipts  for  1880  are 
fiatumll^  considerably  greater  than  those  for  1879. 
Proportionately,  however,  the  receipts  do  not  compare 
favourably,  and  there  would  appear  to  be  a  falling  off 
in  the  work  which  is  not  confined  to  a  reduction  in  the 
snmber  of  Government  messages.  The  revenue  from 
this  department,  for  1881,  has,  consequently,  been 
estimated  at  a  sum  representing  nearly  iiie  receipts  of 
the  current  year. 

"  The  total  revenue  to  be  derived  under  all  sources, 
during  18&1,  has  thus  been  shown  at  £172,300,  from 
which  an  estimated  expenditure  of  £164,234  Is.  6d.  has 
So  be  met. 

"  On  referring  to  the  statement,  it  will  be  found  that 
the  disbursements  for  1881  are  expected  to  exceed  those 
ef  the  year  now  drawing  to  a  dose  by  £10,482.  Ac- 
cording to  the  analysis  of  the  expenditure  given  in  the 
statement,  there  is  an  excess  in  the  cost  of  establish- 
Bents  of  £14,436.  This  large  excess  is,  however,  not 
real,  as  I  will  proceed  to  explain.  It  will  be  noticed 
that  the  classification  of  the  expenditure  for  1881  differs 
materially  from  that  adopted  in  last  yearns  printed  esti- 
mates. This  modification  in  the  form  of  the  estimates 
has  been  followed  in  accordance  with  the  wi^es  of  the 
Right  Honourable  the  Secretary  of  State,  conveyed  by 
his  dcOTiatch  No.  33  of  June  last.  In  the  carrying 
oat  of  these  changes,  large  amounts,  formerly 
aimearing  under  the  separate  heads  of  aborigines, 
eolouial  defence,  forests,  &c.,  are  now  embodied  imder 
''EetabHidiments.'  The  charges  appearing  under  those 
heads  in  this  year's  estimates  represent  solely  oxpendi- 
tore  on  services  exclusive  of  establishments.  A  no 
less  sum  than  £10,800  of  the  apparent  increase  is 
simply  due  to  this  alteration  in  the  mode  of  olassifica- 
Hon.  To  the  revision  of  establishments,  and  of  the 
rates  of  salary,  an  increase  accrues  on  last  year's 
estimates  of  £3,600.  This  sum  is  arrived  at  after 
deducting  the  saving  effected  in  certain  departments 
eonsequent  on  such  revision. 

<*  This  scheme,  to  which  the  Secretary  of  State  has 
notified  his  approval,  allows  of  a  permanent  increase  in 
salary  to  ten  officers  of  tiie  Government,  and  it  further 
provides  for  additions  on  the  incremental  principle  to 
the  salaries  of  twenty-two  other  officers. 

*^  The  sums  expended  in  1879  on  pensions  and  grants 
amounted  to  £1,673  Us.  Ud. ;  for  ttie  current  year,  an 
expenditure  under  this  head  of  £1,430  was  estimated 
for;  the  amount  entered  for  1881,  is  £2,160,  of  which 
£1,650  only  is  foreseen.  The  following  are  the  names 
<rf  recipients  of  pensions,  now  appearmg  on  the  esti- 
iMites  tor  the  first  time :— Sir  llieophflns  Shepstone 
(late  Administrator) ;  P.  J.vanStadenflateLanddrost) ; 
Mrs.  Hamilton  (widow  of  Captain  Hamilton);  and 
Captain  Beeton. 

**  CoUmial  Defenee.—The  apparent  decrease  in  expendi- 
tme  under  this  head,  as  compared  with  the  actuals  for 
the  onrrent  year,  is  not  real.  The  charges  on  account 
of  colonial  defence  during  the  coming  year  wiU  be  far 
Mexxmat  1iho§e  which  the  Province  has  hitherto  been 


called  upon  to  meet.  Under  the  head  of  *  Establish- 
ments,'  it  will  be  found  that  an  outlay  of  £6,805  hat 
been  provided,  on  account  of  a  force  consisting  of  (78) 
seventy-three  mounted  men  (officers  included)  and  of 
(186)  one  hundred  and  eighty-six  foot  polioe.  Tlis 
amount  shown  under  '  Colonial  Defence '  in  the  state- 
ment represents  the  cost  of  ration,  equipment,  &C;.,  iil 
the  value  of  the  contribution  payable  to  the  Impnid 
Government  for  the  maintenance  of  the  znomtod 
infantry.  The  scheme  for  which  provision  was  mdt 
on  the  estimates  for  1880  was  purely  a  tentative  one. 

*'  Fublie  /FbrA'j.— Under  this  head  a  sum  of  £9,810 
appears  on  the  estimates  for  1880,  of  which  only  about 
one-half  was   expended  up  to  September.      I  should    == 
state,  however,  that  over  £7,000  has  been  spent  to  date, 
and  that  the  Surveyor-General  reports  work  on  haad 
on  which  a  further  ouUay  is  involvod  of  £2,500.    la 
connection  with  these  works,  material  of  the  valae  of    "^ 
about  £500  has  been  used  which  does  not  show  in  the    ^ 
accounts.    This  sum  represents  the  value  of  matezisl 
prepared  for  building  purposes  by  convicts. 

*  *  As  it  is  a  some  what  common  complaint  that,  althong^ 
the  public  are  caUed  upon  to  pa^  road-tax,  the  roui  :- 
are  rarely  repaired,  I  would  mention  that  the  receipti 
from  road-tax  (current  and  arrear)  during  the  three 
quarters  of  this  year  were  but  £627,  whereas  Uie  ex- 
penditure on  roads  and  bridges  is  expected  to  reach  thi 
sum  of  £1,400,  of  which  £800  have  already  been  spenL 

*  *•  The  necessity  for  public  works  on  a  large  scale  bdif     ' 
undertaken  is  fully  recognised;    the  current  reroDM     ~ 
could  not,  however,  stand  the  additional  strain  whkh    _ 
would  be  brought  to  bear  on  it  by  any  extraocdiimy 
works  being  taken  in  hand.      The  reduction  of  m 
expenditure  below  the  limit  exhibited  in  these  estimate    _ 
does  not  seem  feasible;  special  measures  will  therefon 
have  to  be  taken  to  admit  of  works  on  a  large  seito  *"" 
being  carried  out.    Whether  it  would  be  desirable  to 
add  to  the   burdens   of  the  Province  by  borrowing 
capital  for  the  construction  of  unproductive  works  is  • 
matter  which,  I   think,  is   open   to   question.     It  ■ 
certainly  true  that  the  annual   rent  for  Govemmest 
building^   in   Pretoria  alone   represents  a  capital  d 
£15,500,  raised  at  6  per  cent.    JSut  I  am  anaid  wi    .  .: 
should  not  obtain  the  accommodation  we  now  hare  If 
expending  that  sum  on  new  buildings. 

**  As  regards  the  present  debt  of  the  Province,  wi 
judging  by  the  charges  annually  payable  on  it,  V6 
find  that  in  1880  (I -7th)  one-seventh  of  the  xevem 
was  devoted  to  meet  the  charges  payable  on  aeoomitrf 
interest,  and  in  part  liquidation  of  the  principal.  For 
1881,  the  charge  will  be  about  (2.15ths)  two-fifteeoAi 
of  the  estimated  revenue,  or  aoout  2s.  7d«  in  the  I; 
the  fact  must,  however,  be  carefully  borne  in  mind  thit 
the  present  debt  is  not  a  perpetual  charge  on  thi 
revenue,  for,  as  will  be  seen  rrom  the  statexnent  whiflh 
has  been  placed  on  the  table,  the  principal  is  gradually 
becoming  reduced.  As  an  instance  I  would  point  o«t 
that  of  the  two  funded  debts  one  (£63,000)  shonldba 
extinct  in  1893,  and  the  other  (£93,833)  in  1902. 

**  Lest  in  making  these  remarks  I  be  misunderstood,  I 
would  at  once  state  that  there  is  ample  evidence  of  • 
marked  financial  improvement  having  set  in,  and  I  thisk 
we  may  depend  upon  even  neater  prog^reaa  in  the  fntava 
In  support  of  this  I  would  mention  that  whereas  onr 
overdraft,  both  at  the  Crown  agents  and  at  the  Standtfi 
Bank,  amounted  on  the  1st  January  to  £163,496 ;  at tte 
present  moment  it  is  only  £140,900.  In  refeienoe  te 
this  improvement  I  notice  in  the  leader  of  this  moniBg'e 
Argus,  the  following  statement : — 

« *Bnt  when  it  is  considered  that  theproceas  of  nvei- 
ing  has  been  very  freely  resorted  to,  the  better  hauoDM* 
sheet  shown  by  this  Goveinment  oan  aoazoelj  be  le* 
guarded  as  representing  the  free  and  willing  payment  of 
taxes.  In  the  majority  of  oases  the  debfeon  at  all  erenti 
wait  until  the  demand  has  been  made,  and  not  a  lev 
refuse  to  pay  until  actually  summoned  belon  the  Iav 
Courts.' 
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i  regard  to  this,  I  am  bappy  to  be  in  a  position 

that  oar  balanoes  have  not  been  materially 

by  the  action  of  the  Ck>nrtB.    In  September 

quested  the  Landdroetn  to  report  what  por- 

Sie   rereniie  reoeired  by  tbem  had  been  paid 

iasue  of  notices,  how  much  after  Bummonaes, 

mnch  thronjrii  subsequent  legal  proceedings 

oen  taken,     from  their  replies  I  iind  that  a 

im  than  £18,200  was  paid  on  intimation  of  the 

lae  being  received  by  the  parties,  £1,600  on 

es  being  issued,  and  £500  only  on  subisoqaent 

the  Liower  Courts. 

.  this  it  may  be  inferred  the  '  process  of  squeez- 


inff  has  been  applied,  perhaps,  more  in  rerenue 
oflicials  than  to  revenue  defaulters.  Had  the  revenue 
officers  been  passed  to  do  their  duty,  or  had  they 
been  accorded  greater  facilities  in  the  performance  of 
it,  in  years  gone  by,  it  would  not  have  fallen  to  the 
lot  of  this  Giovemmont  to  collect  the  arrear  taxes  duo 
to  the  late  Republic.  That  there  are  many  who  adopt 
the  rule  mentioned  in  the  Argtu  is  unfortimately  a  fact^ 
but  the  present  balanoes,  as  I  have  already  stated, 
have  not  been  materiallv  affected  by  the  attitude  they 
have  assumed,  the  conclusion  to  be  drawn  being  that 
but  for  such  action  the  improvement  in  the  balances 
would  have  been  even  still  more  marked.** 


TRANSVAAL  FINANCE. 
ncPABAxiYB  8titbme3ht  pbkpabed  in  ooTsnmscnov  with  the  Financial  Statement  fob  lSSO-81. 


REVENUli:. 


HxAOS  OF  Sebvicx. 


'ative 

Duties    

fther  than  Import 

eceipta    

Eleceipts 

Total    


Actuals    during 
whole  of  lb80. 


£   8.  d. 

20,302  13  7 

696  10  0 

19,252  19  8 

35,399  14  0 

5,732  14  4 

7,601  19  0 

4,622  6  11 


Actuals  for  TliTce 
Uuaitenuf  lb»0. 


Estimates  for  the 
FuU  Year  1880. 


93,408  16  6, 


£   s. 
39,276  19 
13,225  10 
17,791 
40,130 

6,094 
10,834 

7,041 


18 
4 

16 
1 

16 


d. 
3 
0 
9 
11 
10 
7 
6 


£ 
48,972 
36,000 
18,270 
34,833 
6,000 
6,463 
10,120 


8. 
0 

0 
0 
0 
0 
0 
0 


d. 
0 
0 
0 
0 
0 
0 
0 


Kistimates  for 


£ 

41,870 

40,000 

22,120 

49,660 

7,000 

9,262 

2,608 


B. 

0 
0 
0 
0 
0 
0 
0 


d. 
0 
0 

o 

0 
Q 
0 


133,394  6  10  i»169,668  0  0 


172,300  0  0 


EXPENDITURE. 


Heads  or  Skbvick. 


'  Aotuala    during 
I    whole  of  1879. 


hmenU 36,499 


s  and  Grants. 
I  Defence    . . . 

works 

mce  of  Mails 

nes 

I    


Payments 

Payments 

aent  of  Loans  .  • 
icks  andBefnnds 
tph  Construction 


Total 


1,673 

2,272 

6,009 

13,396 

3,618 

4,664 

31,342 

19,388 

17,069 

817 

41,961 


8. 

0 

11 

4 

19 

6 

16 

19 

9 

6 

6 

17 

19 


d. 
9 

11 
6 
6 
5 

11 
6 
6 
6 
2 
9 
7 


Actuals  for  Three 
Quarters  of  1879. 


177,696  17    9 


£ 

28,394 
1,066 

11,961 
4,116 
7,696 
6,228 
6,006 

27,761 
4,760 
7,169 
1,960 
3,489 


8.  d. 

2  4 

8  6 

6  8 

4  2 

2  11 


19 

16 

8 

6 

9 


7 
1 
3 
6 
4 


Estimates  for  the 
FuU  Year  1880. 


12  1 
10  1 


108,674  4  6 


49,299  10 

1,430  0 
16,196 

9,810 
12,200 

6,298 

7,290 
35,778 

6,060 

7,400 


o 
0 
0 
0 
0 
2 
0 
0 


d. 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 


Estimates 
1881. 


for 


3,000     0     0 


163,761  17     4 


£ 

63,736 
2,160 

11,862 
8,318 

11,461 
3,696 
9,078 

39,010 
6,700 
7,333 
2,000 


8.   d. 
10    4) 


0 
9 
0 

10 
0 
0 

12 
0 
0 
0 


0 
6 
0 
0 
0 
0 

0 
0 
0 


164,234     1     6 


*  To  date  our  receipts  have  reached  the  sum  of  £171,300. 


APPENDIX  C. 

m  ov  Cape,  Nazal,  and  Obanob  Free  State. 

following  brief  statement  of  facts  will  illustrate 
•wthof  the  Cape  Ck>lon]r  during  the  past  sixty 

Gbowtb  or  Cafe  Ck)LONT. 

— ^ArsAt  128,000  square  miles;  population — 
MyOOO;  Hottentots,  29,000;  slaves  or  apprendoes, 
,  total  popolatian,  110,000. 

— Imaorti^  464,166;  exports,  £160,900 ;  indud- 
w,  £fe^l70 ;  paUio  iev«nue,  ^109,000 ;  public 
teiii»£S3,000. 

-— ToUl  popiiliiio&  of  eastern  districts  only, 


1830  to  1834.— Imports  (in   eastern  districts  only), 
£184,119;  exports,  £207,282. 

1845  to  1849.— Imports  (in  eastern  districts  only), 
£1,356,000;  exports,  £1,017,391. 

1850.— Total  population  of  eastern  districts  only, 
170,000. 

1856.— Imports,  £1,588,000;  exports,  £1,327,000  (ex- 
cluslTe  of  diamonds) ;  public  revenue,  £348,000. 

1865.— Population,  496,300. 

1866.— Exports,  £2,590,000  (exclusive  of  diamonds); 
public  revenue,  £732,000. 

1875.— Population,  720,900,  composed  as  follows:— 
Europeans,  236,783;  Kaffirs  and  Bushmen,  314,133; 
HottentoU,  98,561;  mixed  races,  87,184;  i1ngoe% 
73,506 ;  Malays,  10,817  ;  total,  720,984. 

1876. -Exports,  £4,499,000  (exclusive  of  diamonds); 
public  revenue,  £1,864,000. 
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1820, — CniTpncy,  deprociatcd  paper  ;  churches  out  of 
Cftpi!  Town,  a  ;  education,  much  neglected  ;  GortriimtHt 
tJmtlif,  tad  no  adreitiHiiig  aheet,  only  pcriodluala  pub- 
licatious. 

1B24.— Press  Jitatintios— "th  Januiry,  Mcsstb  J.  Fair- 
baim  and  Thomas  Pring-le  (fAa /'oji),  published  in  Cape 
Town,  the  first  number  ot  the  Sotlh  Jtfrieaa  Commercial 
jtdvtriitrr ;  May  17th,  publioatioii  iol^rdioted  by  Lord 
Charles  Somerset. 

1827-8. — Royal  Commisuon  sent  out  in  1S24,  rocoia- 
mendcd  in  HcpoTt,  dated  6th  September,  1S26  ;  free- 
dom of  Presa  ;  establishment  of  Supreme  Court,  under 
.Boyal  Chartfsr  of  Justice ;  substitution  of  Civil  Com- 
misaioitPiB,  Kfsident  MaKietrates,  and  Justices  of  the 
Peace,  for  Baarda  of  Landdrost  and  Ucunradcn  ;  aboli- 
tion of  "  Pacht "  (Gfltaniment  monopoly  of  nale  of  wines 
and  Hpirita)  of  office  of  Vendu-MHster  (Government 
.A^uctloneer),  and  Burg'her  Senate. 

1823  to  1833.— South  African  College  founded  in 
1829.  Sir  J.  Herschel  arrived  16th  January,  1S34,  and 
submitted  im  eduottiou  scheme  to  Government  in  1839. 
Dr.  Innes,  first  Superintendent  General  of  Education. 
20th  May,  lH3o,  King  "Wiliiani'B  Town  founded. 
Abolition  of  slavery,  proclaimed  in  1831,  came  into 
etfeet  at  the  end  of  four  years'  apprenticeship,  in  1 838. 
1836— Six  thousand  Dutch  colonists  fallowed  Field 
Comet  Piet  Relief,  when  he  "trekked"  from  the  colt 

1840  tolS50. — Road-making:  commenced  by  Ur,  Jolin 
llontafpi.  Colonial  Seeretary.  Public  rtnid  Board, 
establtuied  1844.  Terntory  of  Natal  annexed  to  Cape 
of  Good  Hope,  31et  March,  1344.  29th  July,  1848, 
Battle  of  Boomplaats,  declaration  of  British  Sovereignty 
over  OcnngB  J>ee  Slate,  and  oonsequent  foundinjf  of 
Transvaal  republic  by  defeated  emigrant  Boera. 

18,^1  to  18P1.— 1863,  aist  April— Orders  in  CounoU 
granting  repreaentatiTe  constitution.  First  Parliament, 
18S4.  Omngc  Free  ^tate  made  independent,  I8fi4. 
First  sod  of  Wellington  Railway  turned  by  Sir  George 
Grey,  31st  Mnrcb,  i85S.  Railway  finished,  ISG3.  First 
truckful  of  stone  for  Cape  Town  breakwnUr  tilted  by 
H.R.H.  the  Duke  of  EdioburKh,  17tb  September,  186U. 
Fint  atone  of  docks  laid  by  H.R.U.,  23th  Aagust,  1867. 
First  line  of  electrio  telegraph  completed  to  Simon'i 
Farm,  I860.  Public  library  and  mnseum  founded  by  Sir 
Cteorge  Grey. 

1802  to  1879. — First  diamond  discovered,  1867. 
Responsible  Government  established,  1872.  Univerwtv 
of  Cape  of  Good  Hope  incorporated,  1873.  Griqualaod 
West  imneied,  1877-80.     Submarine  cable,  1880. 

1865.— Education- Schools.  360;  scholars,  30.336; 
State  eipeoditure,  £23,027  :  local  expenditure, 
£19,396 :  area  of  holdings  in  Colony  (morgen  of  twe 
acres  each],  20,464,000  ;  area  of  land  onder  cuitivntioD 
(mor^n),  217,692;  wool  produced, 
mohair,  no  return  :  live  stock  (wooUed  sheep),  8,370,000  ; 
draught  cattle,  240,000;  other  cattle,  443,000. 

1875.— Education— Schools,  641;  scholars,  64,167; 
State  expenditure,  £38,753 ;  local  expenditure,  £43,595; 
■lea  of  holding  in  Colony  (in  morgen— I 
39.947,000  ;  area  of  land  under  cultivation  (i 
274,413;  wool  produoed,  28,3ie,O001bB. ;  mohairj 
128,128  tbs.;  live  stock  (woolled  sheep),  9,986,000; 
draught  catUe,  421,000  ;  other  cattle,  689.000. 

1879.— Education— Schools,  843;  sobolars,  66,000. 
State  expenditure,  £70,000  ;  local  expenditure,  £81,000' 

The  following  statistics  of  three  distriots  in  the 
Orange  Free  State,  are  taken  from  the  Ca^t  Tiina,  of 
the  10th  November  hut : — 

•'  The  Fritnd  of  tUt  Fra  Stale  gives  the  following 
statisiics ; — '  The  total  popnlation  of  the  district  of 
Bioemfonlein.  Winburir,  and  Cronstodt  is,  respectively, 
13,274,  16,858,  and  14,177-the  first  named  distriot, 
however,  poHseaaing  the  largest  number  of  white  in- 
habitants. The  number  of  wooUed  sheep  in  the  said 
three  district*  in,  respectively,  640,031,  582,390,  and 
4Ta,l6li.  Xlie  «atire  area  «f  the  dittrict  of    ' 


,139,165  morgen,  of  which  1,894  are  co 
Winburg.  1,337,340,  of  which  3,878  are  ca 
and  Cronstadt,  1,522,300.  of  which  6,649  are  en 
Cronstadt  is  oonsequenUy  the  largeet  disfcrit 
three,  and  Bloemfontein  the  Bnallest.  Bloe 
poBsessses  the  most  horses  and  woollen  sheep,  Wii 
most  homed  oattie  and  big-tailed  sheep,  and  C 
eclipses  the  other  two  distriots  in  the  number  a 
annually  produces.'  " 

APPENDIX   D. 

DuMosn  CurrisQ  ra  Clebxekweu.. 

In  connection  vrith  the  indnstries  that  are  u 
affected  by  the  discovery  and  importation 
diamonds,  the  recently  established  lapidary  i 
Messrs.  W.  Ford  and  Co.,  of  Clerkenwell,  d 
notice.  A  full  and  detailed  account  of  their  c 
ment  appeared  lately  in  the  ""Watchmaker,  . 
id  SilWraniitlis'  Trade  JoomaL" 

About  a  century  and  a  half  back,  London 
chief  feat  of  the  diamond -cutting  buaiuesi 
onrostances  canned  this  industry  to  be  ren 
Amsterdam,  and  this  city  till  very  lately  1 
monopoly  of  this  trade.  To  the  untiring  c 
Mr.  W.  Ford  is  due  the  revival  of  this  ind 
England.  About  seven  or  eight  yeara  ago  he 
lapidary  in  Red  Lion-street,  first  turned  his  atb 
the  cutting  and  polishing  of  diamonds.     Grci 


>  skills 


1 


gradually  overcome,  as  ^ 

pasaesHion  of  the  Dutch.  Although  at  firs' 
dependent  on  Dutch  workmen,  they  are  now  a 
seded  by  Englishmen,  to  the  great  satisfactii 
firm.  It  is  to  be  regretted  that  some  of  tbe 
cutters  emulate  the  jealousy  of  their  Duteb  \ 
and  try  to  keep  their  experiences  to  thi 
Such  ii,  however,  the  case;  so  that  Mr.  I 
obliged  to  separate  men  and  apprentices, 
take  the  latter  under  hia  own  supervisioa. 

,  some  of  Mr.  Ford's  tmfloyit  carried  ol 
offered  by  the  Turners'  Company  : 
work,  llr.  Vincent  AlbertolM  seen 
prize  for  his  remarkable  fine  shell  and 
earbunole,  and  Mr.  Henry  Giles  Spencer  Oit 
for  carved  oi  yx  ohell,  bow  and  flower  of  grea 
Their  exhibits  were  bought  by  Mr.  Himt  and  \ 
Tennant,  two  of  the  judges  for  the  lapidary 
mark  gratifying  alike  to  the  artibte  and  their  e 
In  class  D  (diamonds] ,  Mr.  John  Parsons  and  1 
Watts,  also  employed  in  this  foctoiw,  took  set 
Ibird  prizes  respectively.  In  1876,  Mr.  Charlei 
ton,  Mr.  George  Browu,  and  Mr.  Thomas  Jc 
again  suocesaful  competitors  for  prir.es  offere 
"  tmployii  of  this  establishnkc 


' '  fioi.  (A  JJnia»  ••  for  A'w. 


The  Soutb  African  Diamond  Fields  are  on 

^cateat,  if  not  the  greatest,  wonders  of  mode. 
The  discovery  of  di^ondn  on  the  banks  of 
River,  in  1868  and  18G9,  attracted  Chousasda  of 
to  that  part  tA  Griqualond  West,  and  to  the  e 
mentin  1870  of  the  Hebron,  Pniel,  and  Bar 
gings,  and  afterwards  to  snob  other  river  dig 
Waldek'H  Plant,  Cawood'a  Hope,  fte.,  *c.  Up 
the  end  of  1870  it  had  been  oonoluded  that 
deposits  wore  only  to  be  looked  for  on  the  banl 


■  A  paper  by  Ur.  T,  W.  Tcbin,  "  Natei  IMm  a  Di*li 
thniu^  SouUi  Africa,"  ii  puUiihed  inllia  JaunA, 
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lat  before  1870  bad  closed,  it  became  known  tbat 
da  bad  been  fonnd  at  Da  Toits*  Pan  witbout 
^  out  tbe  diamondiferouB  soil,  wbicb  was,  daring 
Ijr  tune  of  tbe  river  diggings,  a  most  laborious 
>n.  Tbe  river  diggings  was  then  almost  aban- 
and  diamond-sear^iing  was  carried  on  for  a  loog 
t  I>u  Toits*   Pan  on  tbe  dry-sorting  system. 

tbe  year  187 1,  it  was  ascertained  that  there  were 
ds  in  tbe  Kopjes  of  Old  de  Beers  and  Baltfontein, 
July  of  tbat  year  the  Colesberg  Kopje  (now  the 
iey  3£ine)  was  rashed,  and  the  whole  of  the  f  oar 
mentioned  diggings  were  for  a  long  time  worked 
dry  sorting  system,  and  the  dtbrii  thrown  to- 
in  beape  outside  the  diggings  and  abandoned. 
t,  however,  the  diggers  found  that  tbe  abandoned 
Hmteined  almost  as  many  diamonds  as  they  bad 
lot  of  tbe  diamondiferous  soil  whilst  it  was  in 
uids,  and  that  it  would  be  ruinous  to  continue 
f-aorting  enrstem,  as  one-half  of  tbe  diamonds 
be  lo«t  to  them,  unless  the  soil,  when  taken  out  of 
iaia  -was  thorouffbly  saturated  and  washed  out 
•ter,  as  tbey  bad  been  accustomed  to  wash  it  out 
Liming  on  the  river  banks.  When  the  Kimberiey 
ind  tbe  Vooruitzigt  estate,  on  which  the  Kim- 
Ifine  \r  situated,  were  purchased  from  Messrs. 

and  Co.,  the  proprietors,  by  tbe  Qovemment, 

0  waa  offered  for  the  abandoned  dtbrii  surround* 
it  mine  alone,  which  offer  was  refused. 

diggers  having  ascertuned  that  water  was  tbe 
wwential  to  successful  diamond-searching,  and  the 
fcer  of  working  claims  having  changed,  at  least 
ars  since,  from  diamond-digginar  to  mining  for 
ids,  new  and  more  effective  appliances  than  the 

1  uaed  at  the  river  were  inventeo,  and  wells  were 
It  was  also  ascertained,  when  the  light  surface 
IS  passed,  that  the  richer  diamondiferous  strata 

I  a  TodET  nature,  and  that  this  must  be  thoroughly 

ted  with  water,  and  exposed  to  the  sun,  before  it 

be  sufficiently  crumblea  for  washing  out  in  the 

macbinp ;  and,  from  the  time  that  strata  has  been 

amond-yielding  material,  the  demand  for  water 
sm  immense,  and  far  greater  than  the  supply. 
tbe  last  six  years,  at  Kimberiey,  Old  ie  Beers, 
bits'  Pan,  and  Bidtfontein,  diamond-mining  has 
a  pennanently  settled  industry,  as  is  coal-mining 
ewcaatle,  copper-mining  in  Cornwall,  or  tin- 
g  in  Devon.    It  was  estimated  long  since  that 

was  invested  in  claims,  plant,  and  steam 
aery,  in  the  bef orementioned  four  mining  centres, 
welve  millions  sterling  (£12,000,000),  and  Messrs. 
r,  Banaome,  and  Sims,  and  other  engine  and 
ine  manufacturers,  are  sending  out  Urst-dass 
es  and  machinery  by  mail  steamers,  and  are  never 
qI  oxden  in  course  of  execution.  There  are  no 
anente  so  much  sought  after  as  those  which  the 
md-fielda  offer,  and  the  value  of  claims  has 
■ed  more  during  tbe  last  year  than  in  any  other 
rf  tbe  existence  ot  tbe  diamond-fields. 
» daimbolders  consider  that  when  the  Kimberiey 
r  Compcmy  shall  have  made  the  water  supply 
lent  and  regular,  tbeir  returns  will  be  so  much 
ras  to  greatly  add  to  tbe  value  of  tbeir  claim 
itieB,  wbicb  they,  since  tbe  last  Act  of  tiie  Qriqua- 
West  Legialatare,  bold  on  fixed  property  titles, 
d  of  on  monthlv  license  as  heretofore. 
BO  stasop  does  tne  present  water  supply  approach 
■und  for  mining  operations  and  town  consump- 

Tbe  rainfalls  are  confined  to  but  a  few  months  of 
Mr  onlTt  uu^  si^eet  as  tbe  country  is  to  periodical 
kte  (wbidiy  onrinff  tbe  ten  yean  of  tbe  diamond 
hsve  eovered  balz  tbe  period  of  tbeir  existence), 
ilk  Aty  np^  and  mining  opezmtiana  are  oocasluaally 
ht  to  a  alindsHn 

B  tbt  Vaal  Biver  odIt  oaa  a  sufficient  supply  of 
for  Hfaen  and  bonaeholdeni  be  obtained.  Water 
M  bad  1v  ttw  ifinen  at  wbatevw  price  is  demanded 

II  pfufKxton^  M  the  ampeniion  of  mining  opera- 


tions is  utter  ruin.  Tbe  daimbolders,  by  such  suspen- 
sion, would  lose  all  their  native  labour,  and  when  once 
the  natives  are  thrown  out  of  employ,  tbey  leave  for 
their  homes,  many  of  which  are  from  1,000  to  1,200 
miles  distant.  The  costly  establislmients  must  be  kept 
up,  license  monev  must  be  paid  to  Gk)vemment,  and 
rates  to  the  minmg  boards,  whether  the  claims  are 
worked  or  not,  and  all  this  in  addition  to  the  loss  on 
dormant  capital  invested,  which  is  very  g^reat,  seeing 
that  many  of  the  claims  of  30  feet  by  30  are  of  the 
value  of  from  £5,000  to  £10,000  each. 

Water  has  for  years  never  been  obtainable  for  less- 
than  28.  6d.  for  about  100  gallons,  and  in  times  of 
drought  it  averages  68. 

Since  the  establishment  of  the  mines,  fine,  large,, 
permanently  settled  towns  have  grown  round  ttie- 
mining  centres,  churohes  of  all  denominations,  with 
accommodation  equal  to  those  in  the  older  towns,  have 
been  built,  and  others  are  in  course  of  building.  The 
Customs*  duties  paid  on  imported  articles  of  consump- 
tion  in  the  fields  has  been  estimated  by  the  Secretiury 
of  State  for  the  Colonies  to  be  at  least  one-third  of  the 
whole  amount  received  at  the  colonial  ports ;  over  one 
million  and  a-half  is  paid  for  land  carriage  from  tbe 

gvti  towns  to  the  fields  ;  the  trade  done  in  Kimberiey,. 
u  Toits*  Pan,  Old  de  Beers,  and  Bultfoutein  is  larger 
and  more  brisk  than  in  any  towns  of  the  same  size  in 
South  Africa,  and  four  banks  have  been  established,, 
and  they  do  a  very  large  and  lucrative  business. 

During  the  last  seven  years  the  mines  have  afforded, 
employment  to  650,000  natives,  at  an  average  wage,  in 
money  and  kind,  of  22s.  per  week.  There  are  never 
less  than  16,000  natives  at  work  in  the  mines  in  addition 
to  white  labour,  and  the  annual  municipal  revenue 
administered  by  the  Town  Council,  chiefly  obtainable 
by  a  rate  of  3d.  in  the  £  on  the  value  of  house  pro- 
perty, is  upwards  of  £25,000. 

That  the  diamond  mines  are  destined  to  be  x>^rma- 
nently  the  greatest  wealth -producing  power  of  the 
country,  has  been  ascertained  by  experiments  of  various 
kinds ;  and  the  shafting  which  has  taken  place  proves 
that  depth  does  not  abate  the  yield  of  diamonds ;  and 
that  the  deeper  the  digging  the  better  the  quality,  as 
those  who  nave  had  experience  in  the  Kimberiey  and 
other  mines  can  affirm.  The  building  trade  flourishes 
more  and  more  every  vear,  as  stores  and  residences  are 
now  built  of  brick  ana  stone,  and  the  great  proportion 
of  merchants,  traders,  and  mechanics  have  made  their 
homes,  and  settled  down  with  their  families,  in  tbe 
towns. 

Sir  Bartle  Frere,  at  a  banquet  given  in  his  honour  at 
Kimberiey  this  year,  in  speaking  of  the  ^^reat  prog^ress^ 
wealth,  and  importance  of  that  place,  said : — **  Even  if 
diamonds  failed  to-morrow,  which  they  certauily  will 
not  do,  Kimberiey  will  always  be  a  large,  wealthy,  and 
important  town,  it  being  the  centre  of  the  great  interior 
trade  of  South  Africa.*' 

Since  that  time  the  London  and  South  African  Explo- 
ration Company  have  laid  out  a  new  town  of  great  size 
on  the  Kimberiey  side  of  Du  Toits*  Pan,  and  not  only 
has  every  building  site  been  taken  up,  but  already 
handsome  stores  and  residences  of  brick  and  stone  are 
in  course  of  erection  there,  whilst  Bultfontein  has 
extended  itself  up  to  the  boundaries  of  Du  Toits*  Pan. 

The  diamond  fields  are  now  part  and  parcel  of  tbe 
Cape  Colony,  which  as  the  returns  of  the  Crown  ajB^ents 
show,  is  one  of  the  wealthiest  and  most  progressive  of 
all  her  Majesty's  colonial  dependencies,  and  tbe  4^ 
per  cent,  debentures  recently  issued  for  the  annexation 
of  Griqualand  West  to  tbe  Colony  were  placed  at 
;ei02  to  X103. 

London,  Nov.,  1880.  — ^ 

APPENDIX  E. 
Obtbich  Fabxino. 

The  following  sound  remarks  on  ostrich  fanning  are 
from  a  late  number  of  tbe  "  8quii« ;  '*— 


222 


JOUBNAL  OF  THE  SOOIEIY  OF  ASTS,  Febbuabt  11,  1881. 


''  I  donH  think  ostrich  farming  may  be  fairlj  said  to 
date  further  back  than  the  year  1865.  I  know  that 
when  I  arrived  in  the  colony,  in  1863,  such  a  thing  was 
unheard  of,  indeed  it  was  not  until  18  70-1 -2  that  any 
appreciable  advance  was  made. 

*'The  ostrich  (ttrtUhio  Aim«/iM),  asMaoaulay's  '*  every 
schoolboy  knows,**  is  a  bird  of  the  desert,  its  habitat 
the  boundless,  mirag^-distorted,  sun-scorched,  dreary 
Xaroo.  So  extensive  are  his  feeding  grounds  and  rapid 
his  movements  tiiat  fifty  or  Fixty  miles  are  often  travelled 
by  him,  in  a  wild  state,  between  daybreak  and  dark. 

'*  How,  then,  were  the  subjugation  and  domestication 
of  this  lord  of  the  desert  achieved  ?  For  the  most  part 
by  securing  the  chickens  when  very  young,  or  else  by 
procuring  the  eggs,  and  hatching  by  artificial  incuba- 
tion, so  uiat  in  a  very  few  years  m  the  place  of  tens  as 
many  thousands  might  be  counted  in  both  provinces, 
•east  and  west.  Indeed,  so  rapidly  did  they  increase, 
that  great  fears  were  entertained  by  many  that  over- 
production, and  consequent  depreciation  in  value,  would 
be  the  ruinous  issue.  But  this  was  not  to  be.  Nature 
in  this,  as  in  many  other  instances,  apparently  demands 
4  penalty  for  domestication.  Her  laws  being  violated, 
and  made  subordinate  to  artificial  methods,  produced 
diseases  of  various  kinds.  I  have  known  instances  of 
whole  broods  dying  off  suddenly,  without  any  apparent 
cause,  in  spite  of  every  care,  attention,  and  treatment. 
Numbers  die  from  exposure  to  cold  and  wet — ^from 
broken  legs,  intestinal  entozoa,  stoppages  in  the  intes- 
tines, diseased  liver,  and  various  other  causes.  If  not 
in  a  sound,  healthy  state,  a  cold  rain  is  almost  sure  to 
prove  f  ataL  As  an  instaiice,  I  once  had  a  flock  of  nine- 
months-old  birds  exposed  to  a  rain  of  two  days'  dura- 
tion. They  got  so  thoroughly  saturated,  exhausted,  and 
chilled,  that  they  could  not  be  brought  home  to  a  place 
-of  shelter.  Even  after  the  weather  had  cleared  up,  one 
of  the  poorest-conditioned  was  so  completely  numbed 
that  he  could  not  be  induced  to  walk  a  step,  and  had  to 
be  carried  home  in  front  of  a  man  on  horseback,  wrapped 
in  a  wool  bag.  In  this  plight,  almost  lifeless,  he  was 
placed  before  a  brisk  fire,  and  a  pint  of  warm  gruel, 
with  about  half  a  tumbler  of  brandy,  was  administered 
to  him.  This,  repeated  at  intervsds  of  about  twelve 
liours,  entirely  restored  him,  and  I  had  the  satisfaction 
of  selling  him  some  few  months  after  for  £25. 

'*  A  man  to  start  ostrich  farming  fairly  should  have 
at  least,Xl,500  capital.  Ho  would,  in  the  first  place, 
liave  to  hire  a  ^ood  faim,  say  of  4,000  acres.  This 
soema  at  first  sight,  especially  to  an  inexperienced 
person,  unnecessarily  large.  In  good  seasons,  of  course, 
it  would  be,  but  then  one  must  reserve  for  times  of 
brought  and  scarcity.  For  this  farm,  unenclosed — 
there  being  very  few  enclosed  farms  in  the  colony — he 
would  have  to  pay  a  rental  of  about  £150  per  annum. 
To  stock  it  he  would  require  to  purchase  at  least  100 
young  birds,  at  say  £10  a  piece — total  £1,000.  For 
£400  he  could  purchase  three  pairs  of  good  breeding 
birds.  These  he  would  have  to  put  in  separate  enclosures, 
or  paddocks,  of  say  ten  acres  in  extent.  Wire  would 
be  the  cheapest  fencing,  drawn  veir  taut,  and  wattled 
through  from  top  to  bottom  with  bush,  as  bii'ds  are  liable 
to  lock  through  and  hook  their  legs  fast,  and  often  break 
them.  And  here  let  me  add,  a  broken  legged  bird  never 
recovers.  The  best  and  most  humane  way  is  to  knock 
the  ostrich  on  the  head  at  once.  You  may  bind  and 
jBplinter  the  broken  bone,  but  it  doesn't  help.  He  kicks, 
and  struggles,  and  worries  in  his  efforts  to  rise,  that 
it  makes  l£e  healing  or  uniting  of  the  broken  member  a 
matter  of  impossibility.  It  is  not  unusual  for  birds,  when 
Joying  or  waltzing — which  they  do  in  tiie  most  graceful 
manner,  whirling  round  on  tip- toe  with  expand^  wings 
—to  drop  down  as  if  shot.  You  fo  up  surprised  to  see 
what  is  the  matter,  and  find  a  broken  leg,  snapped  like 
a  carrot. 

'*  To  return  to  the  question  of  expenditure.  We  have 
cupposed  it  to  cost  about  £1,400  to  stock  the  farm  with 
iaris.    We  have  still  £100  remaining.    This  would  be 


required  for  purchasing  wire,  poles,  implemeni 
&o.  The  first  year's  increase  of  three  pairs  c 
ing  birds  would  be  about  two  broods  each,  of  s 
a  brood.  Tins  is  a  low  calculation.  I  have 
pair  to  bring  out  as  many  as  four  broods  in  o 
but  they  were  exceptionally  good.  Thus  fr« 
pairs  he  would  get  sixty  chickens.  Their  val 
average  about  £10  each,  so  we  have  here 
chick^[is  alone.  The  first  crop  of  feathers  fro 
ing  birds,  at  an  average  of  £1  per  bird,  would  g 
Total  of  first  year's  produce  £700.  Pluckinff 
two  years  and  upwards  yielded,  when  I  left  tl 
in  April  last,  an  average  of  about  £8  per^  bi 
feathers  are  plucked,  or  rather  cut,  three  time 
years  or  once  every  eight  months.  This  is  a  '^ 
pie  process.  The  birds  are  driven  into  a  small  e 
or  yard,  and  packed  so  closely  as  not  to  adm 
room  for  shifting  about.  Then  you  take  a  cli 
the  feathers  with  one  hand,  and  cut  with  tl 
The  blacks,  dralra,  and  tail  feathers  are  always  { 
only  the  wing  feathers  are  cut.  In  two  mor 
the  points  or  stumps  are  drawn ;  they,  being  t 
and  JVPGf  come  out  with  ease. 

**  The  ostrich  feather  is  charactorised  by  hi 
quOl  exactly  in  the  centre  of  the  feather, 
other  birds  it  is  a  Uttle  on  one  side,  causing  t' 
on  each  side  to  be  of  unequal  width.  The  ele 
the  feathers,  arising  doubtless  from  their  be 
tapering  shafts  ana  delicate  gossamer  webs, 
to  tiieir  being  valued  highly  as  articles  of  om 
all  ages.  The  Egyptians  are  supposed  to  have  t 
them  as  a  symbol  of  justice,  from  the  fact  of  t 
of  the  webs  being  equally  balanced  on  eact 
the  shaft.  In  old  paintings  of  Bembnu 
Vandyke,  ostnch  feathers  hold  a  prominent 
as  ornaments  in  the  hats  of  the  budos  and  bloo( 
time. 

'*^Ladies  do  not  seem  to  have  taken' to  thei 
comparatively  modern  date.  Now  they  have  b< 
fashionable,  that  the  deep-seated  harassing  drei 
bosom  of  the  ostrich  farmer  is  that  they  wiL 
too  common,  and  therefore  be  disused  by  tb 
classes.  But  I  think  there  is  little  fear  of  this, 
first-rate  feathers  will  always  maintain  a  prio 
entity  high  to  preclude  the  possibility  of  theii 
into  general  use. 

*<  A  very  important  desideratum  is  the  obtain 
ffood  farm.  Some  farms  are  almost  entirely  ^ 
for  ostrich  farming,  being  destitute  of  ver 
requisites,  such  as  salt  busnes  {brak)^  succuleo 
&c.  An  inexperienced  person  must  on  no 
trust  to  his  own  judgment,  or  his  vei 
almost  sure  to  end  in  cusapointment  and  1 
he  has  no  friends  in  the  colony,  he  should  ol 
troductions,  either  at  Cape  Town  or  Port  Eliz; 
some  wdl-known  breeder  of  respectability  and  t 
In  a  future  article  I  shall  endeavour  to  give 
count  of  the  habite  and  ways  of  the  06tri< 
domestication,  and  on  the  method  of  hatching, 
and  rearing  the  young. — Alfbsd  EvAars."* 

Vors  Cxn/ruBE. 

The  cultivation  of  vineyards  was  one  of  th 
industries  esteblished  by  Europeans  in  Sontl 
the  Duteh  settlers  soon  found  the  dimato  ai 
their  new  home  favourable  for  the  growth  of  ^ 
almost  every  settler  had  a  pateh  of  vines  attad 
holding.  But  the  more  general  and  better  treat 
derived  from  the  Frencm  emigrants,  w^o  at  oa 
themselves  down  to  this  special  ooltiyatioik ; 
however,  the  eminently  conservatiTe  habite  of 
overcame  the  g^reator  enthusiasm  of  their  Trm 
hours ;  at  all  evento,  certain  habits  wars  aoqui 

*  A  paper  on  the  *'  Proffre«  and  Pkoqpscts  of  Oslii 
in  the  Cape  Colony.'*  by  lir.  P.  L.  fliinmonda,  is  pr 

Society*!  JountU,  vol.  xxiT.«  p.  SK. 
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ced,  and  a  treatment  of  vineyards  was  followed, 
ich  because  it  waa  g'ood  and  suitable,  as  because 
te  custom.  This  has  continued  pretty  much, 
but  rare  exceptions,  to  the  present  day,  and  a 
xnzTse  is  generally  adopted  irrespectiye  of  the 

of  species,  of  soil,  of  aspect,  of  drainage,  or 
ther  essential  factor.  Wines  thus  produced 
a  certain  fixed  character,  and  it  is  not  so 
it  the  European  cultivator  has  advanced,  as 
Cape  farmer  has  stood  still,  that  has  operated 
1  improyement  in  the  character  of  Cape  wines. 
re,  however,  been  other  pvil  influences  at  work, 
ir  merchants  adopted  the  practice  of  giving  a 
led  price  for  wines  each  season,  and  the  man 
I  the  least  trouble,  and  by  any  means,  produced 
B^  the  same  price  as  one  who  had  expended 
.  care.  Thus,  the  only  consideration  soon  be- 
ntity.  Farmers  took  to  planting  their  vines 
he  -^nftlleys,  and,  not  content  with  the  natural 
and  swamps,  actually,  in  many  cases,  led  water 
uroagh  their  vineyaras ;  the  result  need  not  be 
ed  on.  The  wine  merchants  having,  as  thus 
d  the  price  of  wine  at  the  beginning  of  the 
oug^t  irom  anyone  as  far  as  their  means  per- 
od  emptied  all  their  purchases  into  large,  what 
d,  <*  stuckyats,**  holding   from    800  to   1.000 

Before  this,  however,  the  farmer  had  supplied 
ral  fermentation  by  large  admixture  of  spirit, 
ly  made,  and  from  which  there  had  been  no 
of  extracting  the  fusil  oil.  The  -wine  now  on 
ids  of  the  wine  merchant  was  mercilessly 
ih,  more  spirit  and  compounds  were  introduced, 
)  raw  wines  delivered  in  April,  May,  and  June 
ficiently  "prepared"  by  the  wine  merchant  to  be 
Id  matured  wines  by  aboutNovembor  andDecem- 
k  what  result  as  to  quality  need  hardly  be  said, 
a  great  encouragement  to  the  manufacture  of 
»  arose  from  the  protective  Customs  duties  in 
t,  all  foreign  wines  paying  5s.  6d.  per  gallon, 
ual  made  wines  only  2s.  9d. ;  thus,  whHe  this 
n  lasted,  the  differential  duty  admitted  a  very 
portation  of  Cape  wines,  the  quality  of  whicn 
d  to  depreciate.  Ko  wonder  that  Ca^  wines, 
ch  influences,  acquired  a  bad  reputation.  On 
nation  of  the  English  wine  duties,  the  Cape 
lapsed,  and  from  that  time  the  exports  hence 
n  quite  insigniflcant,  and  are  almost  confined  to 
ive  wines,  which,  from  their  excessive  sweot- 
rather  liqueurs  than  wines.  About  three  years 
ery  energetic  attempt  was  made  to  improve  the 
'  of  Cape  wines ;  some  few  gentlemen  were  im- 
rith  the  importance  of  rallying  the  most  im- 
industry  in  ibe  western  province,  and  from 
ywledge  of  European  viticulture,  were  per- 
tiat,  with  a  most  beautiful  climate,  a  fertile 

good  vines,  only  science  was  necessary  to 
$ood  wines.  After  very  sreat  labour  and  diffi- 
ij  started  a  company  omed  the  South  African 
tywers*  Association.  Shares  in  this  company 
Imees  taken  up,  and  the  flrst  act  of  the  then 
I  Board  was  to  get  out  an  expert  from  Europe 
Ij  acquainted  with  wine  growing  and  vnne 

lliis  gentleman  was  at  lirst  coldly  received 
rmerSy  wedded  to  their  old  prejudices ;  but,  as 
m  they  realised  the  fact  that  the  company  would 
•^  bj  qnali^,  and  pay  an  excess  over  anyone 
vines  made  on  their  system,  the  number  of 
mkang  wine  on  theimproved  principle  increased, 

jet  rtry  far  from  general.  The  expectations 
WBoften  of  this  company  are  fully  realised  by 
J  of  tlMir  wines,  which,  of  course,  aie  as  yet 
fasn  oldy  hut  they  show  a  promise  of  quauty 
nlmowii,  and  such  as  must  command  a  large 

Inds,  bat  for  the  present,  the  home  demand, 
looial,  is  pfobablj  as  mnoh  as  they  can  supply. 
Mted  tiis  eompany  are  in  every  way  exceUent. 
to  mj  that  the  company  promises  to 


be  one  of  the  most  remunerative  and  important  institu- 
tions in  South  Africa. 

The  chairman  of  the  Wine  Growers*  Association 
(before  referred  to)  having  gone  through  a  larg^  part 
of  the  French  and  German  vineyards  about  a  year 
since,  partly  for  the  business  of  the  company,  was 
naturally  much  alarmed  at  the  rapid  spread  ol  phyl- 
loxera, and  made  this  disease  a  careful  study.  On  iiis 
return  to  the  Cape,  he  felt  with  others  that  it  was 
essential  steps  should  be  taken  to  prevent,  if  possible, 
the  introduction  of  this  pest  to  the  colony,  and  very 
strong  representations  and  petitions  were  presented  to 
the  Crovemment,  the  resiut  being,  that  all  vines, 
cuttings,  grapes,  plants,  tubers,  and  bulbs,  were  for- 
bidden to  be  imported ;  the  Government  further,  on  the 
prayer  of  the  petitions  appointed  a  Comnussion  to 
ascertain  if  phyUoxera  existed  in  the  colony  (as  had 
been  stated)  and  further,  to  report  on  the  diseases 
really  incident  to  our  vines  and  viticulture  generally. 

Specimens  of  vines  said  to  be  affected  with  phylloxera, 
contrary  to  the  distinct  opinion  of  the  Commission,  have 
been  sent  to  England,  and  submitted  to  Sir  Joseph 
Hooker  and  Dr.  Comer ;  unfortunately,  the  specimens 
did  not  arrive  in  good  order,  but  so  far  as  the  before- 
named  gentlemen  could  discover  there  was  no  trace  of 
phylloxera;  fresh  samples  preserved  in  alcohol  are  going 
home  immediately  for  further  investigation,  but  it  may 
safely  be  affirmed  that  the  disease  does  not  now  exist  in 
the  colony. 

The  labour  and  researches  of  this  Commission  promise 
to  be  most  important,  not  only  showing  what  diseases 
now  exist,  but  how  the  different  soils  should  be  treated. 
Hitherto,  a  sort  of  uniformity  of  plan  has  been  adopted, 
whether  the  soil, was  stiff  clay  or  light  calcareous  soil ; 
in  fact,  with  but  very  few  exceptions,  viticulture  here 
may  be  said  to  be  half  a  century  behind  its  condition  in 
Europe.  Further,  it  is  the  design  of  the  Comnussion 
to  prepare  maps,  showing  the  area  occupied  in  wine 
farms,  the  number  of  plants  on  each,  the  soil  and  the 
aspect,  when  on  a  hiU,  &c.  When  this  is  done,  the 
colony  will,  for  the  flrst  time,  know  the  real  extent  of 
this  industry,  at  present,  calculating  on  the  area  already 
examined,  there  cannot  be  much  less  than  150  millions 
of  vines  in  the  colony,  and  but  a  fraction  of  the  land 
well  adapted  for  this  business  is  yet  imder  that 
cidtivation.  For  miles,  running  along  one  of  our 
main  lines  of  rail  from  Cape  Town,  hills  ascend 
on  either  side,  and,  probably,  no  cUmato  or  soil 
in  the  world  is  better  fitted  for  the  cultivation  of 
vines,  and  it  is  no  exaggeration  to  say  that  there 
is  an  area  in  the  colony  of  the  finest  soil  for  vine- 
yards, capable  of  supplying  the  whole  world,  if  the 
devastations  in  Europe  progress.  Many  people  affect 
to  sneer  at  the  Cape  wines ;  but,  though  it  is  undoubted 
they  were  bad,  it  is  proved  that  they  can  be  made  ex- 
cellent, and  there  can  be  no  doubt  that  further  scienti- 
fic applications  will  show,  as  in  Europe,  continually 
improving  results.  It  is  at  first  sight  somewhat  sur- 
prising that  European  capital  and  talent  has  not  more 
hrgely  sought  this  country;  but  a  wine  farmer  is 
not  a  very  ready  emigrant,  time  and  capital  are  re- 
quired, and  comparatively  few  emigrants  can  afford  to 
wait  three  to  ^f our  years,  which  would  be  occupied  in 
bringing  a  vineyard  into  good  bearing.  Already,  how- 
ever, pioneers  from  Europe  are  beginning  to  turn  their  at- 
tention to  this  industry,  and  provided  only  we  can  keep 
out  the  phylloxera,  viticulture  will  form  as  important  a 
source  of  wealtii  to  this  colony  as  it.  has  proved  in 
France.  

APPENDIX    F. 

AOBICUIArUBE. 

Memo  of  Information  Furnialied  by  Walter  Peaee^  JStq., 
Emigration  Agent  for  Natal^  21,  lintbury^cireui. 

Coffee, — Crop  in  1870,  960  tons.     Quality  classed  as 
'<  Plantation  Ceylon,"   very  good.     Crop   cndnalLj 
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declined  for  years  after  1870,  and  is  now  only  again 
beginning  to  increase.  Beason — Planters  got  an  idea 
that  continually  pruning  would  **  help  nature  ;  "  they 
''bled  the  trees  to  death."  Since  uie  planters  have 
allowed  nature  to  do  the  work  herself,  the  growing  of 
coffee  is  beginning  to  pay  again.  Instead  of  using  the 
knife,  the  planters  manure  the  trees. 

Sugar  has  a  history  in  Natal  similar  to  that  of  most 
other  cane-g^wing  countries.  The  beg^inners  had 
neither  the  practical  knowledge  requisite,  nor  the 
necessary  capital.  Fifteen  years  ago  Natal  planters 
thought  that  only  flat  lands  were  suitable,  now  the 
bulk  of  the  crop  is  g^wn  on  hiU  lands.  The  planting 
season  is  September  to  November.  The  first  crop  is 
ready  about  21  months  after  being  planted.  The 
cotton  crops  follow  at  intervals  of  from  15  to  18  months ; 
generally  at  least  three  crops  are  taken  from  the  same 
plants.  On  some  few  rich  alluvial  flats,  as  many  as  10 
or  12  crops  have  been  taken  without  the  land  being 
re-planted.  First  crops  on  g^d  land,  if  with 
ordinary  favourable  season,  and  if  the  weeds  be 
kept  down,  are  calculated  to  g^ve  2}  tons  (5,600  lbs.) 
per  acre,  besides  treacle,  which  is  afterwards  distilled 
into  rum.  Succeeding  crops,  called  first  rattons,  or 
second  rattons,  are  expected  to  yield  not  less  than  1} 
tons  ^3,360  lbs.).  Ihese  figures  are  below  the  averag^e 
experience  of  planters  in  gfood  seasons,  3^  tons  of 
sugar  per  acre  for  first  "plant  cane,"  having  often 
been  obtained.      The  terms  of   sale  in    Durban    are 

grompt  cash.  The  average  value,  taking  the  average 
y  stiipments,  is  between  228.  and  23s.  per  cwt. 
White  crystal  sugar  realises  28s.  to  30s.  per  cwt. 
Yellow  crystallised,  248.  to  26s.  per  cwt.  Heavy  syrup 
sugar,  17s.  to  18s.  per  cwt.  The  "  Central  Mill "  system 
has  been  at  length  successfully  introduced  at  the 
the  "Usine  Centrale'*  in  Victoria  county,  where  growers 
of  cane  deliver  their  crop  (by  rail  or  by  wagon),  and, 
after  the  juice  is  extracted,  the  value  of  sugar  contained 
therein  is  ascertained  by  testing  the  density  of  the 
juice.  The  g^wer  can  receive  his  payment  for  the  pro- 
portion  coming  to  him  (calculated  at  about  two-thirds 
of  the  value  of  the  sugar  at  existing  prices)  without 
delay,  the  manufacturing  company  making  a  profit  on 
the  cost  of  manufacture  out  of  the  other  third.  The 
mill  I  refer  to  has  cost  from  about  £70,000, 1  hear,  and 
will  turn  out  15  to  20  tons  of  white  crystallised  sugar  per 
day.  A  mill  capable  of  making  2  tons  of  sug^  per 
day  can  be  erected  for  about  from  £5,000  to  £6,000,  in- 
cluding^ all  good  buildings.  The  present  crusliing 
season  is  said  to  give  the  largest  crop  yet  produced  in 
the  colony,  and  is  estimated  at  15,000  tons— worth  over 
£300,000.  As  with  coffee,  "the  lane  seems  to  have 
turned,"  so  with  sugar ;  the  losses  of  the  past,  which 
have  been  very  heavy,  and  from  many  causes,  seem 
likely  to  be  compensated  for  in  the  immediate  future, 
not,  though,  in  many  instances,  to  those  who  suffered 
the  loss,  but  to  others  who  have  purchased  estates  which 
the  former  owners  could  not  retain.  Manuring  the  land 
for  sugar-cane  has  only  been  resorted  to  as  yet  in  very 
few  instances  in  Natal. 


Extraec  from  the  **  Xatal  JFitnets,*'  October  9,  1880. 

PnSTEBXABITZBXTBO  AOBICULTUBAL  SOCIETT. 

One  special  general  meeting  and  five  committee 
meetings  have  been  held  during  the  year,  all  of  which 
have  been  well*  attended.  The  subject  of  procuring  the 
passing  of  a  Fencing  Law  was  under  consideration  at 
one  of  the  above  meetings,  and  a  petition  for  the  pur- 
pose was  framed,  after  several  discussions,  and  laid 
before  the  Leg^islative  Council. 

No  legislation  thereon  has  yet  resulted,  the  subject 
being  found  to  be  surrounded  with  many  difficulties. 

The  exhibits  of  live  stock  were,  on  the  whole,  satis- 
factory, all  the  pens  erected  for  cattle,  and  most  of 
those  m  aheep,  being  occupied  by  well-bred  animals. 


many  of  which  non-exhibitors  were  frequently  > 
heaid  coveting  the  possession  of. 

The  pens  of  cows  and  heifers  were  far  snpmi 
previous  exhibits,  and  of  bulls  of  varioua  breeds ' 
were  a  number  of  entries,  most  of  them  bii|i 
animals. 

Sheep  at  this  show  almost  surpassed  the  cattle  i 
gard  to  merit  —  the  pens  of  newly  -  imported  ] 
bouillet  merino  rams  which  were  exhibited  \ 
greatly  admired  for  their  size  of  oarcaae,  lengl 
staple,  and  quality  of  fleece.  Several  fine -ft 
Negretti  rams  were  also  exhibited,  as  also  some  pc 
superior  crossed  Negretti  Umbs.  In  the  cIbss 
colonial  merino  ewes,  cross-bred  merinos,  and  Ai 
goats,  the  exhibits  were  good.  Only  two  pens  o 
wethers  were  shown  from  Boston  district,  by 
breeder,  Mr,  James  Stewart.  Usually  the 
butchers  compete  for  this  prize. 

Horses  did  not  show  up  in  numbers  equal  te 
previous  years.  Those  exhibited  were,  however,  wc 
of  commendation.    Only  two  imported  sires  were  il 
under  Class  1,  but  of  imported  cart-stallions  fom 
animals  were  paraded  in  the  ring. 

The  exhibits  of  produce,  poultry,  dogs,  &c.,  ii 
the  Market-house,  fell  far  short  of  the  display  on  i 
past  occasions,  but  the  quality  as  well  as  the  vaiirt 
the  exhibits  in  the  produce  and  food  classes  weie  1 
interesting  and  worthy  of  the  several  awards  «] 
were  made  by  the  judges. 

"Wool,  at  present  our  principal  exports  from  thii 
lands,  has  turned  out  well  during  the  year,  W 
regard  to  yield  and  value,  and  sheep^farmers  han] 
gratified  in  receiving  good  prices  for  their  clips, 
value  of  Natal  grown  wools,  in  the  colony,  dnrii|j 
year,  has  ranged  from  7 Jd.  to  9 Jd.  per  lb.  for , 
and  from  10 Ad.  to  13jd.  for  washed  fleeces— ua 
quality,  and  length  of  staple  determining  the 
Large  quantities  of  wool  (yearly  increasing)  an 
shipped  as  scoured  snow  whites,  some  parods  of  v) 
beinflf  of  good  staple  and  well  ^t  up,  have  retM 
London  equal  values  with  ordinary  Uitenhags  fli 
whites.  ^  ' 

During  the  past  year  several  importations  of  tw 
live  stock  have  taken  place  in  the  way  of  entnsB 
horses,  draught  staUions,  Rambouillet  and  Nog 
merino  rams,  and  further  arrivals  are  expected.  V 
these  and  former  importations  we  may  in  dneori 
reasonably  hope  for  considerable  improvementi  iii 
flocks  and  heras.  Several  ostriches  have  also  been  irf 
duced  coastwise.  ^ 

The   erection  of  wire  fencing  continiies  to 
increasing   headway   in   various    directions, 
large  extent  of  land  must  have   been  thus 
since  I  last  addressed  you.    Many,  however, 
enclose  their  lands,  or  to  form  paddocks,  aie 
doing  so  by  the  difficulty  of  procuring  soita 
for  me  purpose,  or  the  neecmil  timber  for 
sufficiently  reasonable  price.  As  time  goes  oo, ' 
of  lands  will  be  adopted  to  a  large  extent. 

One  objection  to  wire  fencing  is  its  partial  ini 
and  consequently  the  liability  of  stock  getting  < 
therein. 

One  sig^  of  substantial  progress  and 
labour  that  has  come  under  my  notice  dnziag  t 
is  the  successful  application  and  use  hr  Mr. 
Bichardson,  of  FauUdands,  near  Pieb 
the  steam  plough,  and  of  the  harrows  worioed 
same  agency— 200  acres  havinff,  I  beUete,  ~ 
fully  cultivated  by  the  steam  ploagh. 

Agricultural  prospects  on  the  ooaat 
improved  during  the  past  year,  lain  hai 
frequent  and  evenly  divided  along  the  oot 
the  staple  export  product  of  the  ooast,  ii  mpoM^ 
yielding  a  good  return,  while  the gTOwinffonfi] 
well  fer  next  season.    The  orop  of  1879 
about  8,000  tons.     This  year's  crop  U  c 
yield  from  13,000  to   15,000  iODS»  at  n  MVNf 
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This  giyes  £260,000  to  £300,000  as  the 
Qms  from  sugar  this  jear. 
I  aLM>  tamed  out  a  better  yield  than  for 
B  past,  although  many  coffee  plantations 
lowed  to  die  out,  or  have  been  cropped  with 
drought  and  the  borer  insect  played  such 
bem.  A  few  small  plantations,  or  plots  of 
i  coast,  in  Yietoria  County,  also  in  other 
re  under  tea  culture,  with  fair  success.  A 
resident  at  the  Isipingo,  informed  me  last 
rith  the  exception  of  the  last  two  or  three 
bad  not  purchased  a  single  pound  of  im- 
r  his  household  during  six  years  past,  using 
what  he  had  himself  grown,   which  he 

of  Tcry  good  flavour.  Hds  shrub  does 
in  many  localitiee  in  our  uplands.  Arrow- 
B  pepper,  ginger,  and  other  exportable 
lact  still  continue  to  be  grown  on  the 
re  exported  to  a  small  extent.  The  delay 
ittendant  on  effecting  sales  and  returns 
a,  tend  to  retard  an  extended  production. 

articles  of  limited  consumption  and  de- 
frequently  to  be  held  for  months  after  arrival 

can  be  effected  at  anything  Uke  fair 
es. 

I  grown  in  our  midlands,  but  on  the  coast 
irger  extent,  fully  supplying  all  local  de- 
3  unmanufactured  article, 
mtinue  to  be  grown  to  a  large  extent  by 
he  coast,  these  people  requiring  to  dispose 
8  as  soon  as  possible  after  reaping,  to  enable 
rent  and  other  demands.  The  value  of  this 
low  until  the  Coolies  have  sold  out.  Some 
(  of  coast-grown  maize  have  lately  been 
it-wise, — prices  ranging  from  7s.  to  10s. 
200  lbs. ,  partially  to  supply  a  demand  which 
exist  at  thp  Cape  and  J?ort  EUzabeth^for 
of  feeding  ostriches— so  long  as  we  are  able 
against  imported  maize.  At  present  the 
aUes  on  the  coast  has  risen  to  18s.  and 
id.  I  believe  some  shipments  of  maize  are 
icted  from  Europe  to  supply  the  demand. 
Q  on  the  coast  during  the  last  year  or 
reased  f  uUy  50  per  cent.— especially  along 
tie  lines  of  the  railway— which  has  greatly 
he  sugar  and  other  enterprises, 
sh  pissed  to  learn,  from  several  sources, 
er  of  sugar  planters,  who  have  been  able 
nselves  of  the  advantages  offered  by  the 
d  Sugai  Kill  (**  The  Umne  Centrale  *')  at 
Qconibe,  in  crushing  and  manufacturing 
ito  sugar  during  the  present  season,  have 
satisfied  with  the  results  in  every  case,  both 
be  quantity  and  quality  of  tiie  sugars  pro- 
that  seyenl  planters  have  expremed  their 
dose  their  own  mills  next  season,  and  crush 
crop  at  the  above  splendid  mill,  which  is 
» be  capable  of  turmng  out  2,600  tons  of 
jpsr   in   the  seaaoai,  to  a  value  of,    say. 


gentlemen,  though  forced  to  send  their 
moe  of  twelve  or  fourteen  miles  by  rail 
rmgeni),  nevertheless  intend  to  repeat  the 
Heie,  then,  is  a  proof  of  what  I  have 
need  ae  my  hope  and  opinion,  that  the 
bitherto  ennronnding  the  production  of 
nous  of  limited  means  is  to  be  overcome 
cal  IGU  ^  system— one  party  being  employed 
» mete  aiiBmle  employment  of  growing,  and 
Am  Quuuinetiue  of  the  cane  into  sugar, 
leniemiee  made  a  profitable  one  to  both, 
iwwiMiig  the  eiports  and  wealth  of  the 


to  Qttriok  fuming  in  my  address 
7%  M  Hmq  wuraging  a  deal  oi  attention  in 
If^ppfittoii  of  file  CSipe  Colony.  In  July 
■filling  to  Qfibunstown,  Graaf  Beinet, 


and  other  places,  I  was  much  surprised,  notwithstand- 
ing all  I  had  previously  heard  regarding  the  prosecution 
of  ostrich  farming,  at  the  extent  to  which  the  breeding 
of  and  dealing  in  ostriches  had  attained,  and  the  large 
returns  which  are.  in  many  instances,  derived  by  the 
hatching  and  rearing,  the  purchase  and  re-sale  of  birds, 
and  the  crops  of  feathers  which  are  plucked  from  them 
(accordLog  to  the  fancy  of  the  owners)  every  six  or  nine 
months,  as  also  at  the  large  sales  of  feathers  held  on  the 
market  at  Fort  Elizabeth,  every  week,  on  Mondays 
and  Tuesdays,  throughout  the  year.  These  sales  aver- 
age from  £8,000  to  £16,000  weekly,  the  first  amount 
being  considered  rather  a  low  return.  The  total  value 
of  feathers  sold  on  this  market  alone  (irrespective  of 
sales  inland,  or  in  the  Western  Province,  where  ostriches 
are  also  bred),  during  the  six  months  ended  June  30Ui 
this  year,  totted  up  to  £276,188  Is.   lOd.,  and  for  the 

r^ar  1879  the  total  sales  were  £391,129  Us.  8d.  I  think 
may  safely  put  down  at  least  two-thirds  of  this  sum 
as  the  returns  from  domesticated  birds,  the  proportion  of 
wild  feathers  being  very  small. 

One  gentleman,  Mr.  Distin,  of  Tafelberg-hall, 
Graaf  Reinet  district,  has  about  1,000  breeding  birds 
and  innumerable  enclosures  on  his  farm.  He  is  sup- 
posed to  realise  at  least  £10,000  a  year  by  ostriches. 

The  common  pricklv  pear  plant  {Opuntia  vulyarit), 
which,  having  spread  itself  over  large  tracts  of  country, 
had  previously  been  considered  a  pest,  and  large  stuns 
spent  by  some  landowners  in  attempts  to  eradicate  it,  is 
now  found  to  be  good  green  for  ostriches.  Stuck  on  a 
fork  or  stick,  and  run  tnrough  a  blazing  fire  to  scorch 
the  thorns,  it  is  chopped  up  with  or  without  luoem. 
Mealies  and  barley  are  also  used  to  feed  with. 

I  was  informed  that  the  first  census  taken  of  domesti- 
cated ostriches  in  the  Cape  Colony  in  1863  was  returned 
as  88  head.  In  1875  the  second  census  returned  22,000. 
The  number  is  now  believed  to  be  quite  100,000. 
Companies  are  now  being  formed  to  prosecute  ostrich 
farmmg. 

Angora  goats  and  ostriches  have  all  but  supplanted 
sheep  in  the  Zwaart  Bnggens  and  Graa  Remet  dis- 
tricts, as  being  less  liable  to  losses  by  droughty  seasons. 
I  lay  before  you  two  samples  of  Angfora  hair  from  a 
superior  flock  in  the  above  district,  from  which  flock  I 
hope  in  a  month  or  two  to  introduce  six  rams.  This 
sample  is  taken  from  wethers,  and  is  fully  12  inches  in 
leng^,  and  of  good  lustre.  This  breeder's  ordinary 
clip  was  sold  at  Port  Elizabeth  in  July  last  at  2s.  per 
pound.  The  market  fortius  product  is  rather  depressed 
just  now. 

APPENDIX  G. 
Steameb  Ldtes. — Hull  to  Benoxtsla.. 

Extract  from  a  letter  from  Mr.  A.  K.  Rollins, 
secretary  to  the  Hull  Literary  Society,  dated  Cogan- 
house,  Hull,  8th  December,  1880  :— 

'*The  steamers  to  which  I  referred  are  those  of  Messrs. 
BaUey  and  Leetham,  of  this  port,  and  of  Lisbon.  They 
write  me  as  follows :— *  In  reply  to  your  note  of  yester- 
day, our  African  steamers  leave  Lisbon  and  touch  at 
the  undermentioned  ports  on  or  about  the  following 
dates: — 

Lisbon,  leave  5th  of  each  month. 

Madeira,  arrive  about  8th,  leave  about  8th. 

St.  Vincent,        „  14th,  „  14th. 

(Cape  de  Verde) 

St.Jago,             „  16th,  „  16th. 

(Cape  de  Verde) 

Bolama,              „  19th,  „  20th. 

Principe,             „  27th,  „  27th. 

St.  Thomas,        „  28th,  „  3lst, 

Ambriez,             „  3rd,  „            4th. 

Loanda,              ,,  6th,  „            9th. 

Benguela,           „  Hth,  „  ISth. 

Hoflsiuiiedes,      »,  litih,  ««  \^^ 
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Bengnela,  arriye  about  19th,  leave  about  2 let. 


Loanda, 

i> 

23rd, 

i> 

27th. 

Ambrlez, 

») 

28th, 

ft 

29th. 

St.  Thomas, 

>> 

1st, 

»> 

4th. 

Frinoipe, 

>> 

5th, 

»i 

5th. 

Bolomas, 

it 

8th, 

)) 

9th. 

St.  Jago, 

»9 

12th, 

?» 

13th. 

St.  Vmoent, 

>» 

14th, 

it 

14th. 

Madeira, 

»> 

20th, 

>» 

20th. 

Lisbon, 

»> 

23rd. 

<*  They  also  leave  Hall  about  onoe  a 

month. 

t  If 

DISCUSSION. 

yiflooimt  Sidmonth  said  that,  as  Sir  Bartle  Frere 
had  invited  questions  on   the   subiect  of   his  paper, 
which  was  of  so  great  interest  afrthe  present  time,  he 
should  be  glad  of  information  upon  one  or  two  of  the 
topics  mentioned  in  it.      First,  in  reference  to  the 
harbours  on  the  coast ;  his  own  recollection  of  Durban 
was  that  it  had  a  very  bad  harbour,  and  the  same 
might  be  said  of  the  harbour  at  Cape  Town,  Table  Bay. 
The  only  good  harbour  was  St.  Simon's  Bay,  which  lay 
quite  out  of  the  way  of  ordinary  traffic.    Supposing 
uiat,  at  any  future  tune — without  entering  at  all  into 
politics — the  Transvaal  country  should  become  developed, 
he  would  ask  Sir  Bartle  Frere  whether  he  considered 
Delagoa  Bay  possessed  sufficient  facilities  for  affording 
a  good  outlet  for  the  products  of  that  country.    That 
appeared  to  be  the  only  port  on  the  East  Coast  where  a 
natural  harbour  existe<L    Durban  could  hardly  be  so 
called  on  account  of  the  dangerous  bar  at  its  mouth. 
He  should  like,  further,  to  know  whether  Sir  Bartle 
could  give  the  meeting  any  idea  whether  the  Portuguese 
Gkivemment,  which  holds  Delagoa  Bay,  was  disposed 
to  develop  that  harbour  so  as  to  give  facilities  for  future 
traffic.    Another  point  upon  which  he  would  be  glad  of 
information  was,  as  to  the  possibility  of  forming  a 
depdt  at  Angra  Penquena.   Sir^artle  had  mentioned  the 
small  group  of  rivers  shown  on  the  maps  high  up  on 
the  West  Coast,  and  that  European  colonists  had  already 
found  their  way  in  that  direction.    Driven  by  stress  of 
weather,  some  years  ago,  to  seek  an  anchorage  in  that 
region,  he  had  found  it  very  deserted,  and  had,  in  the 
neighbourhood  of  the  Island  of  Ichaboe,  known  for  its 
guano  deposits,  hit  upon  a  very  good  harbour,  which 
he  judgea  to  be  somewliere  in  the  direction  of  the  small 
group  of  rivers  referred  to.    As  Sir  Bartle  had  stated, 
as  he  understood,  that  European  colonisation  had  found 
its  way  there,  he  wished  to  know  whether  it  would 
not  be  possible  for  a  depdt  to  be  formed  at  Angra 
Penquena. 

Xr.  J.  Jones  drew  attention  to  specimens  of  some  of 
the  minerals  mentioned  in  the  paper,  which  had  been 
furnished  by  Professor  Tennant,  including  specimens 
of  coal,  lead,  iron,  and  diamonds.  Amongst  tne  latter 
was  one  of  the  largest  that  had  ever  been  found  in  the 
colony.  It  was  estimated  to  be  worth  £10,000  sterling. 
He  would  remind  the  meeting  that  Sir  Bartle  was  him- 
self a  member  of  the  Turners'  Company,  through  the 
agency  of  which,  by  another  of  its  members— the 
Baroness  Burdett-Coutts— the  diamond  trade  had  ag^in 
been  brought  into  eminence  in  this  country,  aiter 
having  be^  lost  since  the  reign  of  George  II.  It 
was  hj  means  of  the  premiums  offered  by  this  ladv, 
that  Cierkenwell  had  now  attained  the  highest  point  m 
the  trade  of  diamond-cutting. 

Mr.  Hall  said  Sir  Bartle  Frere's  paper  had  the 
especial  merit  of  pointing  out  the  g^reat  advantages  of 
South  Africa  as  a  field  for  emigration,  and  he  snould 
like  to  ask  whether  Sir  Bartle,  horn  his  intimate  know- 
ledge of  the  ooimtry — oonsidering  its  advantages  and 
disadvantages,  tlie  oountiy  being  destitute  of  a  good 
oosBt'Uae,   ^nd  harbours  for  meroaolile   purposes — 

rpali^tbaa^bt  BouthA^^  »  good  oolo&jl^lgntAfth 


workmen  to  emigrate  to.  Every  means  o 
was  possesHod  by  the  public  of  the  c 
Australia,  Canada,  and  the  United  States 
the  paper  should  be  published,  he  woiild 
from  Sir  Bartle' s  own  lips  whether  South  a 
opinion — ^with  its  disadvantages  weighed 
aavantages — was  an  eligible  field  for  the  : 
British  settlements. 

Sir  Bartle  Frere,  with  regard  to  harbou 
that  he  had  omitted  reading  that  section  oi 
extensOy  for  want  of  time,  having  already 
meeting  so  long,  but  he  had  mentioned  Angn 
it,  and  had  pointed  out  that  one  of  the  great 
coast  was  an  accurate  survey  by  responsil 
of  her  Majesty's  service.  Fogs  were  the 
valent,  and  good  charts  and  sculing  directi 
would  be  of  especial  value.  Ho  felt  no 
very  considerable  coasting  trade  would,  ii 
be  carried  on  from  that  coast,  and  that 
brought  into  direct  communication  with  E 
as  her  Majesty's  Grovemment  could  obtain 
of  the  coast.  A  considerable  trade  was  al 
on,  and  steamers  ran  pretty  regularly  to 
near  the  mouth  of  the  Orange  River.  T 
southwards  to  the  group  of  rivers  mentioned 
passengfers  at  Ang^  Penquena.  It  was  v( 
g^ive  advice  on  the  subject  of  Mr.  Hall's  q 
emig^tion ;  but,  if  one  of  the  best  climate 
could  be  an  inducement,  emigrants  woulc 
ducement  in  almost  every  part  of  South  J 
would  find  no  severities  of  heat  or  c( 
could  thrive  there ;  and,  above  all,  they  ^ 
settled  communities  of  men  of  their  own  b 
and  Dutchmen  near  akin  to  us,  who  w 
them  with  as  much  hospitality  as  they 
England,  if  they  did  not  like  to  face  the  ^ 
make  a  home  for  themselves.  The  more  ] 
question  the  more  convinced  he  felt  that  t 
regions  of  the  earth  where  an  Englishi 
happier  who  was  compelled  to  seek  a  hoi 
native  land.  There  could  be  no  question 
Bay  was  a  mag^nificent  harbour,  and  that 
railway  would  make  it  very  serviceable 
vaal ;  the  meeting  could  readily  draw  it 
sions  as  to  the  likelihood  of  this  proving  s 
great  importance  in  the  near  future. 

Sir  David  Tennant   (Speaker  of  the 

of    Assembly)    was    delighted    with    t 

manner   in    which    the    history,   charac 

and  mode  of  life  in  the  colony  had 

the    paper,     and    he    could    fuUy 

as   to   its   eligfibility  a 

and   enteiprise.      I 


in 

Bartie's  opinion 
British  emig^tion 
could  equal  it.  Of  course,  emig^rants 
Africa  must  expect  to  rough  it.  One  of  1 
advantages  experienced  by  strangers  was 
of  the  labour  market.  Labour  were  was 
dependent  and  lees  reliable  character  tfa 
whether  the  fact  was  attributable  to  the  c 
sparse  population,  or  to  the  manners  oi 
races.  They  took  life  more  easily,  and  ez 
greater  extent,  than  working  people  in 
Strangers  would  have  tiiat  difficuUy  to 
but  they  would  find  that  eventually  thingi 
down.  The  insufficient  supply  of  the  1 
was  one  of  the g^reat  disadvantages;  andan< 
of  our  labouring  population,  in  emigrating 
they  would  have  to  enter  thelaboormarket, 
as  competitors  with  the  ooloaredpeoplei,  If 
well  to  state  difficulties,  and  not  to  present 
picture;  but  any  industrious,  enterprising,! 
would  be  sure  to  do  well  in  any  one  of  the 
colonies.  The  climate,  the  mode  of  lUo, 
Um  for  commnnlofttion,  all  tended  to  insjg 
pe«ii  with  confideiu}9iatheoo!intTir,  aadt 
assonuM^  that,  with  dUlg^Doe,  be  mni 
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Tuidniw himself  in  the  •lodal  scale.  Asrci^nrdn 
m,  il  Cape  Town,  the  chief  toim  in  tho  colony, 
Biy  ira»  thimned  in  former  times  from  its  ei. 
elottorms^  bat  vhat  nature  had  denied,  art  hul 
id,  md,  bj  meana  of  the  docks  end  the  break- 
,  it  hi  now  drawn  a  ve^  l»rgo  ooramerdai  and 
iof  tnffic  to  tba  C0I0117.  Il  waa  a  nerfectly  iiecurr- 
alii  ill  leathers,  and  it  was  oolr  to  be  regretted 
■it  drcb,  when  fint  planned,  had  not  been  made- 
'.  Higta  Bsj  was  more  exposed,  but  improve- 
1  tne  10  be  made  there,  and,  when  they  wcri> 
M.  1  nfe  and  cammodioaa  harbour  would  be 
yi  to  £  iQost  enterprising'  port,   the  Liverpool 

•  t^;  Pott  Eliiabeth  ia  virtually  a  roadstead, 
likubonr  improTements  will,  in  the  end,  secun- 
f.  On  ill  those  harbours  a  very  large  outlay  had 
ade  by  the  Colonial  Government,  which  oon~ 
ibdcTote  »  lai^  expenditure  to  them.  Froni 
lin  »  railway  raik  northward  into  the  oouutr]' 
tiiiki,  which  had  feeders  on  each  side  all  the  way, 
WLer  railway  ran  also  inland,  the  two  together 
Int  ibout  1,000  miles  in  len^h.  Another  line 
Duarould  probably  eventu^y  be  extended  to 
Dwod  fipjdd.  As  those  districts  now  formed  part 
nltUT,  there  waa,  of  course,  every  desire  on  the 
tlw  Coremment,  to  afford  facilities  for  reachinff 
n.by  steamer.  As  3ir  Bartle  had  said,  the  onlj- 
I  certiin  progress  was  to  bo  achieved,  not  1^ 
iction  of  the  nadve  races,  but  by  the  ameliora~ 
Ibeir  condition,  and  b;  Chcistiauiaing  them, 
aded  by  moving  a  hearty  vote  of  thanks  to  Sir 
Rre  for  his  admirable  paper,  coming  befon; 
be  did,  with  his  great  baiowledf^e  of  the  con. 
I  want.1  of  the  country,  and  as  the  friend  0:' 
\  of  South  Afric*,  and  beloved  by  them  all. 
AM  said  due  even  supporing  for  the  pnr> 
trade    and   of  induslnal  development.  Fort 

shuuld  never  be  so  improved  as  to  make 
larbour.  Fort  Natal  furnished  that  require- 
raa  proved  during  the  late  Zulu  war  in  thi' 
ation  of  the  troops.  Having  known  Natal 
re,  ho  could  say  there  was  no  colony  to  which 
so  readily  emigrate,  if  he  had  his  time  over 

•  would  advise  sober,  industrious  men  to  g(i 
withonf   the   slightest   misgivinff,    for   they 

I  that  there  they  woold  live  an  Englishman'!. 
red.  A  circular  upon  culoniaatiDn  would  Ix' 
n  the  Colonial  Office  in  a  few  weeks,  which 
e  every  tnfonnation  with  regard  to  Natal,  to 
jng  it.  Sir  Bartle  Frere  had  added  aJlothe^ 
be  sratitudo  of  the  British  public,  by  supply. 
1  ha  extensive  experience,  a  knowledge  o: 
■ica,  so  much  wanted  in  this  countiT,  and  of 
>e  for  the  fntuip  of  that  great  domir—      "- 

plfAsnte  in  seconding  tho  voto  of  th 
%*r,  after  hearing  the  paper,  felt  inclined  tc 
■ether  the  locality  of  the  Garden  of  Eden 
tm  wrongly  supposed  to  lie  at  the  juuction 
iris  and  Euphrates,  and  whether  it  should  not 
I  fixed  in  Boath  Africa.  Much  was  now  talked 
"threeF'i,"  but  South  Africa  possessed  "three 
•1,  copper,  and  cattle.  Its  industrial  pro- 
lb  be  made  enormonsly  useful,  and  he  hoped 
■ada  of  emigiants  would  be  induced  to  leave 
ad  nncaltivshls  parts  of  Ireland,  and  &ad  a 

Booth  Africa.     He  trusted  that,  under  the 

•  GOTemmaat  of  England,  and  the  wise  eon- 
i  the  Ckpe,  EuTopeaiu  and  natives  might  be 
fy  alike  under  tne  Divine  blessing. 
tawBatM.O.B.,  pointed  out  that  ivads,  oneof 
WSMilliM  of  A  new  oountty,  were  b^ng  oon- 
ithtO^aColMiiM.  Withi^ways,roa£,  and 
MmIi,  dka  aaaaixj  would  soon  become  pros- 
nth  ngard  to  the  labour  difBcuIty,  the 
«ldfl*lr«agigeQian*«lTM  for  a  term,  and 


would  then,  in  spite  of  every  inducement,  return  to  their 
people  for  a  period  of  idleuess.  But  Englishmen,  too, 
were  fond  uf  observing  St.  llonday,  and  the  natives 
only  manifested  the  same  desire,for  periods  of  idleness 
in  a  more  rudimental  form.  If  treated  with  kindness, 
they  would  gradually  appreciate  and  adopt  habits  of 
eivnisation,  and  would  aid  theSuropeaus  in  making  the 
South  African  communities  sound  and  prosperous. 

Sr.  llann  said  it  could  hardly  have  been  czpoctod 
that  Sir  Bartle  Frere  would  have  been  able  to  devote  so 
much  of  his  time  to  the  aerrioe  of  tho  Society  as  he  had 
in  producing  the  admirable  paper  just  read.  One 
of  the  most  valuable  portions  of  the  paper  waa  the 
point  made  in  it  of  the  necessity  for  irrigation,  in  regard 
to  tho  future  of  the  country.  Along  one  side  of  South 
Africa  mn  a  range  of  lotty  mountains,  which  wero- 
deluged  with  rain  for  six  months  of  the  year.  That 
rain  eaoaped  to  the  sea  by  a  very  rapid  fall,  and  for  the 
next  six  months  the  cotmtry  was  parched ;  but  as  soon 
aa  that  water  should  be  properly  husbanded,  tho  land 
could  be  made  to  produce  the  moat  valuable  harvests. 
Throughout  many  parts  of  it  com  could  not  be  grown 
at  present  in  summer,  but,  when  irrigated,  the  finest 
com  crops  in  the  world  would  be  produced  in  the  dry, 
sunny  season  of  winter.  Since  lH.i7,  the  most  rapid 
progress  had  been  made  in  the  country.  Then  no 
steamers  sailed  for  Natal,  and  to  reach  it,  he  had  himself, 
in  that  yeax,  had  to  take  a  passage  to  Calcutta,  land  at 
the  Cj.pe,  and  go  on  by  ooloniol  steamer.  At  that  time. 
Natal  was  occasionatly  two  months  without  letters  from 
England.  Now  we  read  in  the  evening  in  London  of 
the  events  that  hod  taken  placo  iu  the  Transvaal  on  the 
morning  of  the  same  day. 

A  Ksmbar  alluded  to  the  construction  of  railwavsnow 
going  on  at  the  Cape,  and  said  that  the  colony,  having 
now  got  a  fair  start,  would,  as  greater  progress  ia  that 
direction  continued  to  be  made,  become  one  of  the  Snest 
countries  in  the  world.  The  mountains  along  either  coast 
formed  natural  reservoirs,  and,  by  means  of  irrigation 
works,  a  plentiful  supply  of  water  for  the  country  could 
be  obtained. 

Sir  Bartle  Frere,  in  acknowledging  the  thanks  which 
had  been  given  him,  ui^d  their  indebtedness  to  an  old 
and  valued  member  of  tho  Society  for  the  addition  he  had 
made  to  tho  evening's  instruction  by  the  beautiful  ocUeo- 
tion  of  miucrals  he  had  placed  on  the  table — ho  alluded  to 
Frof  essor  Tounant.  He  was  glad  to  notice  that  the  trade 
of  diamond  cutting  had  again  taken  firm  root  in  this 
country,  and  that  the  interesting  prooessea  connooted 
with  it  could  be  witnessed  by  visitors  in  the  manufac- 
tories in  Clerkenwell,  through  the  kindness  of  the 
gentlemen  who  had  been  instrumental  in  planting  the 
industry  in  London. 


finest  result  in  polishing  the   rou^   gems   nad  been 
attained  by  the  workmen  of  Clarkenwell. 

The  Chalmwn,  iu  putting  the  vote  of  thanks  to  the 
meeting,  alluded  to  the  gratifying  fact  that  witness 
after  witness  should  have  risen  in  tho  room  to  testify 


TENTH   OBDIHABT   TiXSTUlQ. 

■Wednesday,  February  9th,  1881  :  Sir  Pmur 
Cdhleffe-Owks,  E.G.U.G.,  C.B.,  G.I.E.,  Member 
of  CouacO,  in  the  cbftii. 
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The  following   candidates   were   proposed  for 
election  as  members  of  the  Society : — 

Bolas,  Thomas,  2,  The  Terrace,  Tumham-green,  TV. 

Chambers,  Williaux  E.,  ^versfield,  Suttoo,  Surrey. 

Oourteen,  Henry,  336,  Clapham-road,  S.W. 

Eellrin,  Robert  William,  F.R.G.S.,  Pennfields,  Wolver- 
hampton. 

Kirkham,  Thomas  Kcsham,  21,  Abing^on-strect, 
Westimnster,  S.W. 

Lee,  Edwin,  43,  Devonshire-street,  Keisrhley. 

Le  Rossignol,  Francis,  1,  Gresham-buildings,  Basing- 
hall-street,  E.C. 

Magniac,  Arthur,  36,  Hertford-street,  Mayfair,  W. 

Martindale,  WiUiam,  10,  New  Cavendish-street,  W. 

Hurray,  R.  W.,  179,  Upper  Thames-street,  E.C. 

O'Donnell,  William  Arthur  Maxwell,  4,  Gladstone- 
street,  London-road,  S.E. 

Parr,  Samuel,  7,  Finsbury-square,  E.C. 

Pheasant,  William  Crast^,  8,  Edwardes-square,  Kens- 
sing^n,  W. 

Bafferty,  John  Henry,  4,  The  Terrace,  Riohmond-hill, 
Surrey. 

Swanzy,  Francis,  147,  Cannon-street,  E.C. 

The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Cole,  Alfred  Clayton,  64,  Portland-place,  W. 

Cook,  Henry,  Barrow-in-Fumess. 

Gibbs,  QeoTge  L.  M.,  46,  Grosvenor-street,  W. 

Green,  Herbert,  Tovil-house,  Maidstone. 

Liardet,  John  Evelyn,  4,  Breakspears-road,  Brookley, 

S.E. 
Littler,  Ralph  Daniel  Makinson,   Q.C.,   1,  Plowden- 

buildings,  Tempile,  E.C. 
Lockyer,  George,  jun.,  Beaconsfield -house,  Godolphin- 

road,  W. 
Lovegrove,  James,  18,  Urswiok-road,  Lower  Clapton, 

£.,  and  Town-hall,  Hackney,  E. 
Lyte,    F.   Maxwell,    F.C.S.,    Cotford,    Oakhill-road, 

Putney,  S.W. 
Payne,  Septimus,  F.R.G.S..  Castle-house,  44,  Mildmay- 

g^rove,  Mildmay-park,  N. 
Shuttleworth,  Joseph,  Hartsholme-hall,  Lincoln,  and 

Stamp  End  Works,  Lincoln. 
Wills,   George  Sampson  Valentine,  The  Westminster 

College  of  Chemistiy,  60,  Lambeth-road,  S.E. ;  aud 

116,  St.  George's-road,  S.E. 
Wright,  Bryoe  McMurdo,  F.R.G.S.,  Hesket-house,  64, 

Gxiildford-street,  Russell- square,  W.C. 

The  paper  read  was  on — 

THE  PRESENT  CONDITION  OP  THE  ART  OP 
WOOD-CARVING   IN   ENGLAND. 

By  J.  Hnngerford  Pollen. 

In  the  remarks  I  am  about  to  make  on  wood- 
carving,  I  shall  not  enter  into  the  higher  aspects 
of  this  kind  of  art.  It  is,  indeed,  one  side  or 
branch  of  the  sculptor's  art.  Sculptors  of  the 
greatest  attainments  have  left  us  statues,  busts, 
medallions,  and  other  objects  equal  to  what  has 
been  accomplished  in  haraer  materials,  ivory,  mar- 
ble, and  bronze.  Many  small  pieces  in  the  South 
Kensinci^n  Museum,  as  Sir  Philip  CunUffe-Owen 
can  tell  you,  will  fully  satisfy  those  who  look 
for  what  can  be  done  in  hud  woods.  But  I 
shall  have  enough  for  my  present  object  if  I 
can  call  Your  attention  to  carving,  not  as  a 
branch  of  sculpture  in  tins  higher  sense,  but 
as  a  handicraft  of  great  use,  and  I  may  say 
of  necessity,  to  the  arohitest  and  the  cabinet- 


maker— carving  with  sharp  tools  on  softer, 
only  moderately  hard,  woods.  The  carving  ^ 
which  I  am  principally  concerned,  is  execute 
pine  and  ash.  Walnut  wood  is  more  c 
procured  in  Italy  and  France  than  in  Eng 
and  it  is  of  so  fine  and  tenacious  a  grain,  t^^ 
admits  of  more  delicate  workmanship  thai^ 
which  I  wish  now  to  advocate.  Wooa-carvi. 
unfortunately,  at  a  low  level  in  this  country  F^ 
present ;  speaking  generally,  it  is  almost  a  loi 
The  only  traditional  school  that  has  come  dow-r 
has  its  home  in  the  dockyards;  even  from 
quarter  it  is  being  driven  by  iron  and  steel.  Jl 
persons  present  to-night  may  have  observe^ 
Yauzhall-brid^e  a  ship-breaker's  yard,  and  ^ 
been  struck  with  admu*ation,  as  I  have,  of 
admirable  figure-heads  of  colossal  proportii 
sometimes  to  be  seen  there.  They  are  well-^ 
portioned,  often  dignified,  designed  and  cai 
with  a  perfect  feeling  of  propriety  for  the  el 
they  produce,  all  being  calculated  to  shovr  froi 
distance.  I  do  not  know  whether  there  are  g 
artists  still  capable  of  these  successes.  It  wc 
be  a  real  matter  of  regret  that  one  or  two  of  i 
works  should  not  be  preserved  as  monument 
studies,  rather  than  be  sawn  up  for  firewood. 

It  would  be  unfair  in  a  discussion  on  this  i 
ject  to  omit  mentioning,  with  the  highest  hen 
sach  a  carver  of  fancy  work  as  the  late  Mr.  Bof 
and  some  half  dozen  great  London  firms  of  cabii 
makers.  But  his  work,  again,  is  of  too  refin 
kind  to  be  included  in  the  remarks  I  am  maki 
it  is  occasional  work,  equal  to  that  of  the  Fla 
tines,  Romans,  and  Venetians  of  the  16th  cenfci 
What  we  want  now  is  such  carving  as  one  co 
to  expect  from  skilled  joiners,  from  a  reg 
craft,  and  at  moderate  cost.  Artists,  arcbita 
furniture  makers,  and  the  employers  of  a£ 
them,  want  good  current  work,  worthy  cf 
churches,  state  buildings,  and  houses  we  are  In 
ing  at  such  great  cost  all  over  the  cotmtry. 

How  much  of  it  do  we  see  in  the  great  chnu 
of  our  day,  or  in  public  buildings,  or  in 
country  houses?  There  is  a  certam  quanti^ 
the  Palace  of  Westminster,  not  of  much,  inta 
but  in  general  the  poverty  of  this  charming  1 
of  decoration  is  mortifying.  Doorways,  ck 
panelling  have  been  starved  down  to  yards, 
longs,  and  miles  of  the  product  of  the  modi 
plane.  Even  this  much  of  handiwork  is  gensi 
replaced  by  the  steam  plane.  A  good  defi  eif 
what  passes  for  good  carving  is  produced  I 
machine  which  multiplies,  by  mechanical  ad 
copies  of  any  given  figure.  '  I  suppose,  too, 
most  of  us  nave  had  experience  of  that  di 
lodging-house  furniture  met  with  at  watt 
places — ^black  horsehair  sofas,  with  nimt  hi 
chopped  into  leaves  and  onrves,  and  sidebc 
of  tne  same  character.  On  the  other  biDd* 
at  the  eagerness  with  which  old  chairs  and  fi 
ture  are  bought  up,  not  alone  beoauae  thsg 
old,  but  because  a  certain  elegance  is  disott 
in  the  simple  carving  which  was  all  but  unifsi 
bestowed  on  them  less  than  a  oentniy  ago. 

Now,  carving  in  wood  is  as  neoesaar/to 
architecture  as  carving  in  stone.  MaAy  bdb 
that  are  not  wanting  in  external  diflad^  and 
splendour,  are  finished  frcon  fonnSi^ioiL  to 
ndge  without  the  help  of  a  stone-cuttar*  hak  sv 
fitted  in  the  matter  of  wood-eatliiig  witya  i 
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ioainre  that  gives  interest  to  some  old 
ion  \xmn  is  their  carved  wooden  doorway 
V^  ^9m  in  Queen  Anne's-gate,  West- 
to,  tuA  in  some  by-streets  of  the  City.  And 
naoA.  does  not  apply  to  civil  buildings  only, 
d-csrnng  is  the  glory  of  many  of  our  old 
idiei,  for  wood  is  the  material  with  which 
(dus,  lib  houses,  are  furnished. 
I  r^irds  architecture,  we  have  lived  to  see  two 
nbinthiscentury — the  Pointed  style,  and  now, 
inoentlj,  public  taste  is  setting  in  the  direc- 
nf  vhst  is  called  by  the  venerable  name  of 
m  Anne,  in  other  words,  cla-ssic  or  Italian 
iiWu>J»  a^  naturalised  here  in  England  by 
^fren,  and  their  successors.  Both  classes  of 

5tre  incomplete  —absolutely  incomplete — 
wood  decoration, 
iftects  have  been  in  advance  of  carvers,  and 
ittie  exteriors  of  mo^lem  buildings  far  better 
ntood  than  the  interiors.  Great  exertions 
lien  made  by  the  late  Sir  Gilbert  Scott,  and 
irsfaitects,  to  train  carvers  of  stone,  but  much 
Bf  to  be  learned  and  practised  by  the  carvers 
)d.  We  seem  to  have  stopped  half  way  in 
ink;  and,  as  I  wish  to  direct  attention  to  a 
\mt  seems  to  me  very  serious,  I  must  proceed 
» these  revivals  in  detail, 
^gin,  then,  wich  the  pointed  style,  consider- 

rate  at  which  the  world  moves,  and  the 
banges  of  fashion,    this    mediaeval  style 

a  long  reign.  Pointed  architecture  has 
»re  popular  in  our  country  than  on  the 
it,  and  the  principles  of  its  structure  and 
m  have  been  more  widely,  perhaps  better, 
od.  Now  what  part  has  wood-carving  had 
evival  ?  We  have  rebuilt  the  Houses  of 
9it,  we  have  just  finished  the  new  Law 
and  have  erected  churches  innumerable. 
many  of  the  latter  shall  we  see  carved 
leats,  crocketed  canopies,  or  carved  shrines  ? 
"Ogress  has  been  made  in  regard  to  the 
3  of  civil  architecture  ?    The  throne  in  the 

Lords  is,  perhaps,  the  best  piece  of  work 
dace  of  the  Legislature,  but  the  general 
»f  the  building  are  devoid  of  interest. 
Bt  any  one  walk  into  Henry  the  Seventh's 
in  Westminster  Abbey,  or  that  of  St. 
at  Windsor,  and  imagine  how  dull  and 
iting  either  building  would  be  with- 
stalla  and  canopies  that  rise  15  feet  or 
on  either  side.  The  stdll  work  of  both 
to  a  late  date  in  Pointed  architecture — a 
\  decay — ^yet  what  noble  achievements  in 
rk  these  seats  and  canopies  are !  The 
,  or  hinged  seats,  have  brackets  which 

a  sort  of  seat  when  turned  up.  The 
are  supported  by  masks,  grotesque  figures, 
la,  with  foliage,  gracefimy  turned.  The 
tie  quaint,  humorous,  and  always  carved 
nt.  The  carvers  have  been  their  own 
i»  and  hare  evidently  taken  pleasure  in 
tic  Perhaps  a  certain  amount  of  humor- 
iteeas  if  characteristic  of  all  good  carving, 
r  the  date  or  style. 

coar  modem  chnrohes  look  cold  and  dull, 
■•  greet  soma  of  money  have  been  spent 
■By  InMn  want  of  this  Icind  of  furniture, 


ioliiy  as  to  zoofa ;  no  structures  could  be 
MBtte  great  wooden  roofs  of  the  Middle 


Ages.  Some  were  supported  by  king  posts,  queen 
posts,  hammer  beams,  and  a  forest  of  smaller 
supports :  intricate,  yet  not  without  regularity  and 
order :  and  always  having  figures  of  angels  with 
outstretched  wings  on  the  ends  of  the  hammer 
beams.  We  have  a  superlative  example  in  West- 
minster-hall. Smaller  roofs  of  the  same  construc- 
tion are  to  be  seen  in  some  churches  of  Norfolk. 
All  of  these  are  dependent  for  much  of  their  in- 
terest on  the  carved  figures  that  adorn  them. 
Perhaps  such  costly  undertakings  are  scarcely  to 
be  hoped  for  in  our  times.  Yet  the  hall  of  Lin- 
coln*s-inn,  with  a  beautiful  roof,  was  erected  by 
Mr.  Hardwicke  forty  years  since.  With  the  excep- 
tion of  occasional  restorations  of  college  halls,  I 
doubt  whether  we  have  followed  the  example  set 
so  long  ago. 

Another  fine  form  of  roof  or  ceiling  one  would 
gladly  see  reproduced  more  constantly  is  that  of 
square  panelling  with  carved  leaf  work  on  the 
points  of  intersection.  Most  of  the  ceilings  wo 
find  in  modem  churches,  or  in  houses  built  in  the 
mediaeval  style,  are  merely  panelled  with  rails 
moulded  by  the  plane. 

Now,  is  it  reasonable  to  suppose  that  carved  leaf 
work  of  this  kind — light,  bold,  broad,  and  sinewy 
— though  it  is  not  of  extraordinary  difficulty,  can- 
not be  added  to  ordinary  panelled  work,  because 
of  the  cost  ?  As  we  see  it  in  old  work,  it  is  simple 
and  coarse,  but  effective.  It  does  not  require  an 
accomplished  hand  for  its  execution.  Yet  the  quick, 
ready  hands  from  which  such  work  ought  to  be 
producible  with  ease  and  at  moderate  cost,  cannot 
be  found. 

In  making  such  a  statement,  I  feel  bound  to 
I  acknowledge  the  services  to  wood  sculpture  of  Mr. 
Brindley  and  his  pupils.  He  has  restored  stall  work 
and  tabernacle  work  of  all  kinds.  But  such  skill 
is  confined  to  very  few  firms  in  London,  Peter- 
borough, and  perhaps  one  or  two  other  favoured 
cities.  We  have  nothing  like  the  amount  of  bkill 
and  talent  in  the  wood- carver  that  we  can  resort 
to  in  masons  and  carvers  of  stone. 

If  the  mediaeval  revival  has  not  seen  a  lively  and 
growing  echool  of  architectural  wood-carvers, 
ready  to  decorate  stall  work  and  tabernacles, 
panelled  walls  and  ceilings ;  neither  can  we  point 
to  any  solid  achievements  in  modem  medisBval 
furniture.  One  or  two  light  and  well-constructed 
pieces,  such  as  sideboards,  buffets,  &c.,  have  been 
seen  in  the  great  International  Exhibitions.  But 
in  furniture,  far  higher  accomplishments  are  re- 
quired of  the  carver.  Those  old  cupboards, 
cabinets,  buffets,  chests,  of  French  or  Flemish 
origin,  which  are  to  be  seen  in  the  South  Kensington 
Museum,  and  picked  up  in  shops,  are  carved  not  with 
mere  leaf -work,  but  with  figure  subjects.  Little 
compositions,  illustrating  old  legends,  form  the 
chief  decoration  of  this  old  furniture ;  but  we 
look  in  vain  for  it  in  our  own  reproductions. 

If  we  are  to  go  on  building,  fitting  up  interiors, 
and  making  mediasval  furniture,  it  is  in  the  direc- 
tion here  indicated  that  we  want  training  and 
practice.  Something  should  be  said  as  to  the  treat- 
ment of  carved  woodwork  and  carved  furniture. 
Old  work  was  partially  eilded.  In  roofs  where  it 
had  little  light  upon  it,  it  was  painted  and  gilt. .  It 
was  never  covered  with  glossy  varnish,  as  so  much 
of  our  modem  woodwork  is. 

Let  us  turn  now  to  the  decorative  woodwork  of 
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a  later  period,  spoken  of  sometimes  as  a  sort  of 
halfway  step  in  the  direction  of  Italian  art,  that 
purely  domestic  style  which  we  call  Elizabethan. 
It  belongs,  in  reality,  to  the  earlier  revival  in  this 
country  of  classic  or  Italian  architecture.  It  was 
neither  so  artistic  in  outline,  nor  so  fine  in  detail, 
as  the  art  of  the  time  of.  Henry  VIII.  He  had 
Holbein  and  other  foreign  artists  in  his  pay — men 
educated  imder  the  revival.  The  period  of  Eliza- 
beth was  later.  The  kingdom  was  more  or  loss 
isolated  from  Continental  Europe,  and  our  style  of 
architecture,  and  of  the  woodwork  and  sculpture 
that  boloDgs  to  it,  became  national.  It  is 
the  Elizabethan  house,  its  interior  panelling, 
its  fanciful  carving,  and  massive  furniture,  which 
has  retained  so  great  a  popularity  down  to  our 
own  times.  Country  houses  of  this  kind  havo 
been  re-fitted,  and  others  built  in  recent  times,  and 
we  continue  to  build  them  still.  All  the  wood- 
work of  the  old  houses  has  a  distinct  and  national 
character.  But  it  had  this  character  owing  to  cer- 
tain national  prejudices,  and  to  the  difficulties  that 
stood  in  the  way  of  sending  artists  to  Italy,  to 
study  in  Home  or  Florence,  as  was  the  custom  of 
the  various  States  of  Germany,  Spain,  and  the 
Netherlands. 

Nevertheless,  builders  and  projectors  of  Eliza- 
bethan houses  aimed  at  following  the  lead  of  the 
artiste  of  Italy.  In  that  favoured  land,  the  enthusiasm 
for  antique  art,  and  the  success  with  which  it  was 
cultivated,  were  astonishing.  Italian  painters  were 
often  architects  as  well.  They  desis;ned  churches 
and  houses;  they  caught  up  the  threads  of  old 
traditions,  and  carried  them  out  into  a  thousand 
delicate  developments.  Wood  -  carvers  adopted 
the  mouldings,  capitals,  brackets,  arabesques, 
and  leaf  -  work,  which  they  found  on  ancient 
monuments.  Though  they  borrowed  these 
details  from  architecture,  they  modified,  pimpli- 
fied,  or  multiplied  them,  according  to  the 
opportunities  of  the  objects  they  had  in  hand, 
and  the  nature  of  the  materials  in  which  they  had  to 
work.  In  this  respect,  they  did  what  wood-carvers 
had  done  forthe  Pointed  style.  The  egg  and  tongue, 
the  drip  moulding,  the  og£C  mouldings  covered  with 
leaf -work,  had  all  been  adapted  to  their  service.  But, 
in  the  hands  of  the  earliest  and  finest  carvers,  an  im- 
mense variety  was  introduced  into  these  important 
elements  of  decoration.  So  also  with  capitals  and 
brackets,  the  classic  acanthus  was  put  to  universal 
use.  It  was  varied  in  ten  thousand  ways.  Yet 
we  recognise  in  all  these  Italian  capitals,  or 
brackets,  or  scroll  work,  in  which  this  leaf  is  used, 
the  old  type.  We  cannot  but  see,  moreover,  what 
a  pregnant  type  of  foliage  it  is,  and  how  inex- 
haustible in  its  application,  offering  an  endless 
field  for  variety,  and  yet  preserving  that  unity 
which  is  one  of  the  great  principles  of  art. 

Here  are  examples  of  a  larg«  and  a  small  piece 
of  furniture,  belonging  to  the  best  period  or 
Italian  wood- work  (bench  and  mirror).  We  must 
keep  this  Italian  wood-carving  before  the  mind,  if 
we  wish  to  understand  that  of  cur  own  country. 

The  peculiar  character  of  our  own  Elizabethan 
art,  and,  indeed,  of  the  contemporarary  carving 
of  France  and  Germany,  and  still  more  of  Flanders 
and  the  states  of  the  house  of  Burgundy,  was  due 
to  the  fiiTucr  hold  in  those  countries  of  old 
mediteval  ideas.  We,  in  England,  retained  a  great 
love  tor  the  oJd  hou?es,  old  ftudal  customs,  the 


state    and    hospitalities    of "  former   days.    1 

Elizabethan  house  was  still  surrounded  h^  a  ntf 

It  had  courts  and  gate-houses.    The  doon  ^f 

old  ledge-doors  of  massive  oak,  sometimeB  pic 

with    Miot-holes.      Then    we    preserved  wi€ 

tradition  of  one  vast  room,  or  hall,  to  whick  "^ 

drawing  rooms,    and  libraries,  and  galleries 

offsets.     Into  the  hall    travellers  and  waa.^ 

were  welcomed.      The  entrance  was   a  p^ 

panelled  off  from  it,  so  that  access  could  1>^ 

through  it  to  the  rest  of  the  house.    0?«^ 

passage  a  gallery  commonly  led  from  one  8^ 

the  house  to  the  other,  still  across  this  sreatf 

These  panelled  screens  and  galleries  are  richly*' 

rated  with  carving  of  several  khids.     A  hiifp^ 

place  was  provided  on  one  side.     The  uppe*^ 

was  raisfd,  and  the  handsomest  seats  were  p: 

there.     There  sat  the  gruests  of  highest  rana 

the  wall  side  only.     The   salt,   the    eniblea 

hospitality,  was  placed  in  the  middle  of  the  i 

Guests  of   inferior   rank    sat   at    tables  miJ 

down  the  length   of  the  room.    The  walls 

panelled  with  oak,  to  a  height  of  i^xi.  or  twelve 

These   noble  halls   are,   as    wo    may  say,   " 

making"  of  the  Elizabethan  house,  as  they 

been  of  the  earlier  Tudor  houses,  and  of  old  omI 

and  manors,  and  granges,  time  out  of  mind.  I 

architectural  diposition,  inside  and  out,  wai^ 

great  measure,  dictated  by  that  of  the  old  poa 

style.      The  Renaissance  was  adopted  with 

tLusiosm,  but  the  parts  and  details  were  fitiM 

a  system  of  mullion«»d  windows,  pointed  rp 

and  Tudor  arches.     Builders  thought  one  % 

and    expressed    their    thoughts    in    a    bono 

language.     We  see  curious  facades,  displaying 

of  columns  of  the  **Five  Orders,"  one  otw 

other.     As  to  details  of  wood- work,  the  fiwfi 

was  put  together  over  a  Tudor  arch,  like  all 

doorways  of  the  house.     Round  arches  wai 

late    adoption.      The    hall-screen    had   dafl 

columns,  capitals,  and  brackets.    Terminal  fifi 

with  Ionic  capitals,  supported  the  large  and] 

jccting  cornices.    Both  in  these  large  screeni' 

the  chimney  fronts,  the  details  are  curiou(>lyi^ 

in  character.     There  are  Doric  columns  froHl 

ground ;    a    second    series    over    them ;    dd 

recessed    panels,    fronted    by    arches ;    otir ' 

genrraliy  the  heraldic  achievement  of  the  firi 

The  boldest  carving  is  often  seen  in  the  detdfj 

heraldic  carving;   the  mantlings  of  the  hd 

coming  down  in  wide  sweeps  of  wood  cand 

relief.    Every  detail  in  this  kind  of  carriil^ 

tainod  to  a  great  degree  its  abstract  and  oo^ 

tionul  design.     In  the  richest  and  best  e: 

screens  and  fire-places,  figure  sculpture  is 

The  virtues,  for  instance,  in  hooped  pet' 

classic  armour.     Arabesque  work,  that  is, 

heads  or  human  masks,  with  scrolls  of 

were  carved  with  spirit,  and  used  to  cover  i 

or  panel  surfaces,  or  coupled  together  and 

out  into  cornices,  and  the  upper  borders 

tinuous  panelling.    Another  ntvonrite  el 

decoration  is  that  scroll  work  of  flat  relidi 

bosses  of  turned  and  split  wood  at  intermilSi  tfj 

strap-work.     The  cornices  of  chiinney-pHiiw 

screen  divisions,  are  often  intennpted  by  mrfj 

this  kind  lapping  round  it,  and  nastmg  onriM 

bers  of  the  structure  above  or  oelow.     It  «i 

seem  to  be  an  idea  borrowed  from  the  old  li 

work  that  formed  so  important  a  feaAors  m 
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•org,  and  other  wood- work  of  tbe  middle 
m  stn^work,  and  the  larger  surfaces  of 
heraldic  scutcheons,  borrowed,  probably, 
notched  and  curled  edges  of  boiled  and 
leather,  are  very  effectively  employed  in 
ban  wood- work.  In  one  form  or  another, 
jreed,  plated,  or  curled  decorations  are  mot 
all  sorts  of  surfaces.    They  are  of  great 

again,  look  at  the  furniture  of  this  system, 
le  acom  table  legs,  with  gadroon  ribs  on  the 
ffid  acanthus  leaves  on  the  under  surfaces. 
M  acom  shape  elongated  serves  for  stair 
\  and  for  supports  to  side-boards  and 
fronts.  Other  notable  objects  of  furniture 
Wrteads.  The  bed  heads  are  divided  into 
panels,  and  the  tester  is  supported  by 
)m  posts,  sometimes  by  fluted  columns, 
ninished  as  they  rise.  Kudc  terminal 
figures  are  generally  introduced  into  the 

The  tester  is  a  p.inolled  frame. 

'  the  details  of  Elizabethan  woodwork  are 

be  Italian.     The  mouldings  are  partly 

m  the  plane,  partly  fitted  in  with  billets 

ildings,  but  worked,  it  must  be  remem- 

uneducatpd    carpenters,    joiners,    and 

ce  Elizabethan  carving  detail  by  detail, 
faults,  short- comings,  and  inconsisten- 
ims  at  a  graceful  and  beautiful  ideal ; 
ied  out — often  ignorantly — as  best  it  can 
Dgnise  in  it  a  real  character  ;  it  is  full  of 
d  even  grotesque  incident,  but  it  speaks 
of  its  day.  And  this  is  what  gives 
and  meaning  to  good  intentions  in  the 
e  Elizabethan  ago  was  full  of  a  strange 
bought — chivalry,  of  a  kind  hospitality, 
tiirst  for  new  adventure,  for  new  know- 
.ffectation  and  simplicity — of  generosity, 
rsty  for  wealth,  and  stained  with  cruelty. 
tempt  to  reproduce  wood-work  belong- 
it  period,  we  must  do  it  with  some 
>ve  for  the  interesting  side  of  an  age  so 
i :  and  of  art,  so  full  of  inconsistencies,  or 
compound  ideas.  If,  on  the  other  hand, 
copy  this  old  work,  and  with  labour  and 
>llow  its  oddities,  without  knowing  how 
their  art  in  our  turn,  as  they  modified 
t  in  theirs,  we  do  but  reproduce  the 
side  of  it.  The  neater,  the  smoother,  the 
anical  the  imitation,  the  more  glaring  be- 
vjIIb  of  our  work.  Any  architect  who  has 
e  work  of  this  kind  in  hand,  and  to  get 
1,  will,  I  think,  agree  me  as  to  the  un- 
7  results  he  has  often  to  meet.  It  is 
tembered  that  the  wood-work  of  the 
m  time  was  cut  by  country  workmen, 
istomsbing  that  hands  so  well  practised 
lal  business  of  carving  should  have  been 
rery  county  in  England,  from  Northum- 
)  Cornwall.  Could  we  go  to  any  assize 
^  and  reckon  on  finding  two  or  three 
lod  canrers  and  their  apprentices,  ready 
oat  panelling,  heraldry,  furniture — aU 
nted  to  fit  up  a  stately  palace  accord- 
\  taste  of  the  day  ?  No ;  I  fear  that  out 
,  or  Peterborough,  or  one  or  two  other 
owns  where  some  man  of  special  train- 
nade  a  school  for  himself,  we  should 
fHiat  we  want  in  vain. 


Well,  let  us  turn  to  a  later  fashion,  that  which 
is  becoming  so  popular  now  under  the  name  of 
Queen  Anne. 

Two  great  architects  put  .the  principles  of  the 
Italian  Renaissance  into  exact  form  in  the  17th 
century — Inigo  Jones  and  Christopher  Wren ; 
Vanbruffh,  Chambers,  Kent,  Adam,  and  others 
followed.  Numerous  examples  of  the  wood- work 
designed  by  these  artists  remain  in  public  build- 
ings, churches,  and  dwelling-houses.  They  had 
fewer  decorative  resources  than  their  contem- 
poraries in  Italy  and  Franco.  One  great  name,  how- 
ever, belongs  to  the  profession  of  wood  sculptors 
of  the  century,  that  of  Grinling  Gibbons.  His 
foliage,  flowers,  birds,  and  other  details  have  the 
sweep  and  delicacy  of  Nature,  so  far  as  an  approach 
t/O  Nature  can  be  carried  in  decorative  carving.  All 
the  carving  of  the  17th  and  18th  century  may  be 
called  architectonic.  It  was  put  to  the  service  of 
interior  decoration.  Let  us  notice  it  in  detail. 
Houses  were  no  longer  built  with  the  great  halls 
already  noticed.  Churches,  however,  and  large- 
public  halls,  such  as  those  of  Greenwich  Hospital,. 
Kilmainham  Hospital,  in  Dublin,  and  other  places, 
were  often  8cre<'ned  off  from  the  doors.  Such 
screens  are  regular  and  orderly  facades,  with  arched 
entrances,  surmounted  by  a  pediment.  The  walls- 
of  these  structures,  and  of  rooms  generally,  were 
divided  by  columns  or  pilaster««,  fluted,  and  with 
carved  Corinthian  capitals.  The  panelling  is  no- 
longer  of  the  old  sizes,  but  in  very  large  divisions  ; 
one  of  dado  height,  ^vith  tall  panels  above.  They- 
stand  well  out,  and  are  enclosed  within  bold  roll 
mouldings,  projecting  beyond  the  surface  of  the 
panels.  Where  these  panels  are  of  great  size,  as  ia 
some  public  hnlls,  the  mouldings  were  carved. 
Wreaths  of  leaf-work  stand  out  in  relief  on  the 
architraves,  that  finish  the  wall  panelling ;  and  that 
surmount  the  openings  of  fireplaces  and  doorways. 
Those  doorways,  even  inside  the  rooms,  are 
generally  covered  by  a  pediment.  The  picture 
frames  that  form  the  upper  portion  of  the  chimney 
fronts,  are  also  surmounted  by  a  pediment, 
pointed,  or  round,  or  interrupted  in  the  middle^ 
Garlands  of  leaves  or  flowers,  with  bold  side 
brackets,  in  the  form  of  volutes,  over  which  the 
foliage  falls,  or  from  the  eyes  of  which  another 
scroll  of  loaf- work  springs,  form  the  side  decoration 
of  tho  chimney  fronts  of  the  more  correct  Wren 
period. 

I  should  be  taxing  your  patience  too  far  were 
I  to  attempt  to  follow  the  wood  decoration  of  this 
tine  character  through  all  its  details.  Wo  may, 
however,  notice  some  special  features,  out  of 
which  the  wood-fitters  and  joiners  of  the  last 
century  maybe  said  to  have  made  their  decorative 
work,  and  these  are  the  very  elements  we  want  our 
wood-cutters  to  have  at  command  to-day. 

First,  figure  sculpture.  Somehow  in  thia 
country,  our  wood-carvers  havo  never  been  strong 
in  this  essential  matter.  Even  in  Wren's  time, 
and  that  of  his  successors,  beyond  an  occasional 
artist,  there  does  not  seem  to  have  been  any  possi- 
bility of  commanding  the  services  of  carvers  edu- 
cated to  this  extent.  Wo  find  heads — of  cherubs, 
of  women,  &c. — occasionally  well  modelled  and 
finished.  But  the  contemporary  Italian  and 
French  wood-cutters  could  beat  us  out  of  the  field 
in  this  respect. 
Of  foliage,  the  English  carvers  wero  mA&t«t% 
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As  for  the  foliage  of  Gibbons,  it  was  of  all  kinds i 
And  animalB  were  introduced  among  the  rolls  of 
his  stems  and  flowers.  It  was  abundant,  and  yet 
delicate.  Generally,  he  used  lime- wood ;  and  his 
work  is  such  as  naturally  found  itR  place  as  an 
Addition  to  actual  architectural  details,  and  was 
applied  to  friezes,  or  placed  under  pediments,  or 
on  the  architrave  fronts  of  chimney  pieces.  Such 
carving  as  that  of  Mr.  Rogers,  had  more  of  it  been 
•devoted  to  decoration,  would  be  invaluable  in  these 
reserved  spaces.  (Some  of  Gibbons*s  carving  can 
l^e  seen  over  the  communion-table  of  St.  James's, 
Piccadilly.  J 

It  is  to  be  noted  that,  in  architectural  carving 
of  this  period  generally,  the  acanthus  and  the  vine 
leaf  are  the  only  leaves  employed.  There  is,  also, 
the  honeysuckle  ornament,  and  anthemion,  or  leaf 
arrangements  similarly  composed.  In  later  work — 
Adanrs,  for  instance — the  olive,  or  a  leaf  of  similar 
«hape,  was  added.  Speaking  generally,  however, 
the  leaf  used  is  the  acanthus.  It  is  cut  on  capitals 
.and  under  brackets.  Portions  are  composed  over 
^e  surfaces  of  mouldings,  in  a  hundred  varieties, 
«nd  with  endless  inventiveness.  Yet  it  is  always 
recognisable,  and  helps  to  preserve  the  unity  of 
the  general  design  of  the  decoration.  The  little, 
feather-shaped  leaves  on  the  correct  English 
Corinthian  capitals  seem  to  me  the  poorest  and 
driest  examples  of  its  use. 

On  the  furniture  of  Queen  Anne's  time  you  see 
-the  acanthus  leaf  on  the  bulging  legs  of  chairs  and 
tables ;  and  broken  pieces  of  it  on  the  tops  of  bed 
testers,  on  chimney  pieces,  and  round  looking- 
glass  frames.  The  finer,  more  wiry  work  of  Adam, 
and  the  Chippendale  furniture,  is  decorated  with 
«prigs,  or  portions  of  this  leafage.  And  some  small 
Adam  mouldings  are  entirely  worked  in  tiny 
acanthus,  even  when  the  width  scarcely  reaches 
3-8ths  of  an  inch. 

As  to  mouldings,  something  may  be  said.  Mould- 
ings, of  course,  represent  the  decoration  of  edges*. 
IVood  being  framed  together  often  in  different 
thickness,  these  edges  have  to  be  provided  for. 
The  decoration  of  wood  edges  takes  so  large  a 
place  in  the  arrangement  of  panelling,  of  picture- 
frames,  of  fireplace  openings,  doorways,  and  so  on, 
that  it  forms  the  most  noticeable  decorative  feature 
at  the  command  of  the  carver. 

It  is  worth  observing,  how  few  the  mouldings 
of  these  periods  are.  They  are  derived  from  classic 
Home.  There  is  the  egg  and  tongue ;  leaf  mould- 
ings ;  billet  mouldings,  made  up  of  small  square 
dies  separated  by  hollows ;  bead  mouldings ;  riobon 
luoiddmgs  (guilloches) ;  square  key  frets  ;  the 
Titruvian  scroll ;  little  else.  Yet  few  as  these  are, 
the  shades  of  variety  to  which  they  lend  themselves 
are  endless ;  partly  by  the  size,  partly  by  the  shape 
of  the  egg  and  the  anchor,  or  by  carving  the  egg 
surfaces,  or  by  various  treatment  of  the  acanthus 
leaf- work,  where  it  covers  the  surface  of  the 
moulding  lines. 

The  carvers  of  the  last  century  cut  these  in  soft 
pine,  over  long  lengths  of  moidding;  often  in 
beautiful  curves  and  turns  of  the  leaf.  A  slip  of 
the  chisel  would  have  destroyed  the  side  of  the 
doorway.  There  are  examples  in  the  Kensington 
Museum,  taken  from  old  London  houses,  quite 
complete,  and  of  masterly  execution.  Could  we 
be  sure  of  getting  such  sharp,  free-hcnded  work 
done  row  ? 


Then  as  to  furniture.  Chambers  introdaia 
Chinese  fret- work,  and  the  Chippendales  cot  Om 
delicate  pierced  cabinet  tops,  and  china  shd^ 
and  table  edges,  which  are  so  highly  prizei.  "9 
The  carving  of  looking-glass  frames  tookthi^  ^ 
of  little  Chinese  gardens,  with  rocks,  grcy^ 
argus  pheasants,  and  other  curiosities  doiv^ 
edges.  As  far  as  architectural  carving 
cemed,  how  very  few  and  simple  are  the 
of  this  old  carving — carving  so  much  in 
now.     I  wish  I  could  think  t]|at  our  Qaeen 

style  was  fitting  itself  out  wi^  these  simpT 

effective,  elements  of  carving.  It  is  a  \-^ 
work  which  all  carvers  could  learn;  wl 
always  return  full  and  redundant  measure  < 
and  agreeableness,  for  the  modest  skill  it 
Some  liondon  firms  well  understand  this 
carving;  but  only  two  or  three  establish*"^ 
Putty,  or  papier  mach^,  or  other  moulded  S^ 
tion,  are  generally  provided  by  the  builder, 
at  our  picture  frames,  and  the  feeble  meandtfV 
of  nutty  over  their  surfaces,  and  compare  d 
with  the  simple  honest  mouldings  of  the  Ti 
frames.  I  do  not  forget  the  admirable  oi 
we  have  seen  at  various  International  Exhil 
They  are  triumphs  of  skill,  and  the  exbil 
English,  French,  Italian,  or  German,  desemj 
honour.  But  these  are  objects  of  special  and^ 
traordinary  exertion  of  artists,  and  are 
mental — not  works  that  can  be  placed  within ' 
reach  of  ordinary  buyers,  or  made  without  e] 
cost  of  time  and  labour. 

I  shall  conclude  with  one  or  two  obi 
which  I  hold  to  be  of  the  first  importanoe^i 
which,  I  think,  may  be  deduced  from  the  ion 
remarks.     First,  all  decorative  carving  in 
mediaeval   and  Benaissance,  has  been  inl 
connected  with  architecture ;    and,  farther, 
been  architectonic  in  design  and  details, 
tabernacles,   pinnacles,    and   spires   of  m< 
stall- work,  triptychs,  and  so  on,  are  dest| 
the  lines  of  external  architecture.     So 
pediments— really,  small  roofs— piUars, 
architraves,  and  so  on. 

How  is  it  that  wood,  so  different  a  material 
stone,  and  being  used  in-doors  under  such 
conditions  from  those  that  govern  exteriors, 
fall  under  the  rules  and  lines  of  actual 
ture  ?    Ought  not  all  wood- work  to  be  govc 
some  distinct  principle  of  decoration  ?    I 
that  most  designers  have  asked  themselTSI'; 
question,  and  battered  their  brains  for  an  an 
In  many  cases  the  honest  endeavours  of  manyi 
tects  and  cabinet-makers  show  that  an 
been  sought,  and  the  general  results  show  howl 
it  has  been  found.    Sooner  or  later,  I ' 
must  all  come  round  to  the  principle 
prevailed  so  generally,  if  not  so  oniversallT, 
past.    Good  art  maintains  its  unity.    Arcmf 
IS  the  master  art  in  a  certain  true  sense.  '*" 
and   painting  find   their   true    places 
shadow.      Great  building,    cathedrals, 
abbeys,  and  halls  of  justice  belong  to  all 
see  and  use  them ;  in  the  case  of  religioQa 
ings,  to  all  who  ceure  for  rdigion  in  Um 
world.    Pediments,  gables,  arQhe8,oolaiii&i«< 
on,   not  only  represent  fundamental 
figures,  which  riue  the  composition  of 
detail,  but  they  are  parts  ox  stmctures  fht 
imposing,  the   most  intimately  anociattd  1 
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■fanllilt,  tlut  oome  within  the  T*af(e  of  onr 
fajpnititM.  They  connect  interior  decoration 
wft(  itnMtare  for  which  they  are  intendad, 
wim*  Mftain  life  uid  porpoM  to  detaila  that 
jMUBrtiAdiTely  *tand  alone.  On  this  part  of 
■tN^tben  is  much  more  that  might  be  said, 
■t,  mi  til,  die  rtrongeat  proof  of  the  neoeuity  of 
■MOBKlioD  I  adTooate,  ia  the  broad  experience 

[Tdibtej.  *^ 

r  U  awN,  the  aroMtaotonio  character  in  queation 
kaiof  auiogy.  Wood  earring  ihoold  De  eug-- 
'""n^Bot  imitatiTe,  □(  architecture.  It  is  on  a 
Bid  ■  broader  scale  of  proportions,  in 
»  with  the  continuity  of  fibre  and  tenacity 
Wwood  as  contrasted  with  stone.  Themost 
■fitadr  of  examples  will  set  this  clearly 

xrobierTation  I  moke  is  on  the  extreme 

tf  of  Che  elements  out  of  which  such  endless 

%  both  before  and  since  the  Benaissaace, 

■  bin  produced  in  earring — one  or  two  kinds 

"  e,  bolt  a  doxen  types  of  moulded  edges. 

I  convex  in  sections,  a 


Bktof  the  most  dangerous  stumbling-blocks  to 
fas  oorrera,  men  who  have  not  well  read  or 
i^  tlie  rabject  out — one  of  their  most  serious  ' 
Mimente — is  the  vast  variety  of  fragmentary  ' 

tst  in  musenms.  They  belong  to  various 
•ndrepresentmanyphaaesof  change.  The 
Bit  aims  at  producing  something  new.  In 
dorelty — actual  novelty^ — is  rarely  to  bo  had. 
tmditionB  of  art,  descending  through  the  long 
of  the  past,  reveal  to  us  the  unity  of  principle 
h  they  maintain,  not  less  thiui  the  simplicity  of 
atruments.bymeausof  which  sncceeaes  so  many 
10  various  have  been  achieved.  Michelangelo 
t  his  inspirations  from  studying  a  few  sor- 
•gos  frontA  and  other  marble  fragments  in  a 
CD.  The  architects  of  his  day,  and  of  Wyke- 
1,  and  of  Wren's,  began  by  mastering  the  few 
ratire  details  in  use  in  their  day.  What  a 
Isr  stosk  of  tools,  for  works  so  infinite  in 
iy,  that  have  come  down  to  our  time !  They 
I  rtndenta  of  nature  as  keen  and  true  as  our- 
■,  bat  they  sought  variety  rather  than  novelty, 
Kpetaal  freshness  of  application,  of  few  but 


or  Sgnre  set  off  the  spaoe  it  flUs ;  to  possess  what 
we  mean  by  a  correct  taste,  is  partly  a  gift,  partiv 
the  fruits  of  thought  and  obMrvation.  To  pick 
and  choose,  and  mingle  together  in  the  searoh  of 
novelty  and  variety,  is  the  least  likely  way  to 

It  the  desire  to  put  too  many  ornaments  is  the 
danger  of  composition  in  carving,  so  to  try  to 
follow  nature  too  far  is  the  danger  in  execution. 
No  leaf,  or  flower,  or  other  object  followed  up  to 
realisation,  really  decorates  the  frieze  or  the 
the  wood- work  on  which  it  is  carved ;  it  is  better 
to  carve  it  complete,  and  lay  it  on  a  table,  or  in  a 
cabinet.  When  we  decorate  a  frieze,  or  a  cabinet, 
the  ornaments  are  to  bo  portions  of  the  thing  deco- 
rated, and  worked  out,  some  more,  some  less,  accord- 
ing to  the  size,  shape,  amount  of  plain  surface,  and 
so  on.  Leavvs  die  into  the  surface,  or  are  only  indi- 
Cfttudovermany  places,  on  the  boll  of  a  capital,  the- 
tympannm  of  a  pediment.  Points  in  the  leaf  are- 
hero  and  there  f  ally  developed.  Figures  in  bas- 
relief  are  often  of  extreme  flatness,  or  partly  flat 
and  partly  brought  fuUy  out  and  undercut.  Much 
foliage  that  would  ,be  excellent  if  indicated  only, 
one  sees  absolutely  spoilt  by  attempts  to  elaborate- 
petals,  leaves,  tendrils,  and  so  on.  Bven  natural 
proportionshavefrequentlytobemodtfied.  Carved 
objects  will  often  not  look  correct  without  this- 
severe  treatment. 

Opportunities  of  careful  rendering  of  nature  are- 
never  wanting  to  the  carver,  and  tus  finer  skill  and 
deeper  knowledge  produce  their  true  effect,  when 
he  knows  how  to  keep  other  portions  of  his  work 
subdued,  or  but  partially  defloed,  and  strictly 
subordinate  to  aichitectunl  requirements. 


DISCUSSION. 


eairert,  decorative  carvers,  can   do 

MO,  again,  if  to  narrow  our  field  is  in  reality 
■I  I  aw  our  insight  and  inventive  powers,  it 
1*1  ttiot  modesty,  self-restraint,  and  simplicity 
Bt,  sbonld  govern  our  designs  of  ornamental 
kg.  Look  at  the  decorative  carved  work, 
I  a*  one  sees,  for  instance,  on  sideboards ; 
dHs  of  game,  pheasants,  hares,  rabbits, 
g  aQ  over  it.  Some  of  tiiese  compositions 
Ailfnlly  carried  ont ;  but  the  impression 
r  (ndooe  )■  that  of  redundance,  crowd- 
vast  of  discrimination,  absence  of  oQect. 
"      "  '      You 


dlhauad  on  minor  frames,  cabinets,  chimney 
ta,  Moh  oompoaitions  ore  vnlgor,  bocaure 
Hiirt  bw  rhfltwi  details,  perhaps  from 
■d  good  oligiiul  axamiJes,  which  do  not  a^ree 
t  Mtb  othsr.  Ibaj  ars  like  fine  expressions 
mk^  i^m«  torn  from  their  proper  contexts. 
loa^ow  imOf  wdl,  to  know  exactly  where 
ap,  Hd  hmr  to  aak*  « tiinplo  ^ec«  of  foliage 


The  Chairman  said  there  was  perhaps  haidlr  anyone 
else  in  the  country  so  competent  to  give  suoh  an  in- 
teresting  and  inetroctivs  paper  as  Mr.  Pollen  had  ^ust 
read,  and  he  thought  he  must  have  had  praotioal 
experience,  not  only  of  earring  in  stone,  bnt  in  wood 
also.  It  had  oocuned  to  him,  while  listening  to  the 
paper,  that  it  was  a  great  pity  that  his  words  shonld 
□nlf  Le  heard  by  tiiose  then  present,  and  how  well  it 
wonld  be  if  the  lecture  was  repeated  in  workahopa,  or 
centres  of  industry,  where  he  was  sore  it  would  not 
only  be  listened  to  with  interest,  but  wonld  be  followed 
by  good  lesulta.  In  England,  we  were  in  a  very 
peou&ar  position  as  regards  the  art  of  wood- 
oorving.  He  bad  before  him  the  prospeotna  of  a 
School  of  Art  Wood-oarving',  whieh  was  founded  in 
I8T9,  by  a  few  of  his  colleBgn<>«  at  the  Soutli  Kensing- 
ton Museum,  wbo,  with  an  eminent  manufacturer  and 
other  gentlemen,  banded  themselves  together  tor  the 
purpose,  one  of  the  most  aotive  beiag  the  gentleman 
who  had  the  direction  of  the  uuencu  b<£ooU  tbroughout 
the  kingdom.  He  thought  Colonel  Donnelly  must  have 
taken  this  up  as  a  kind  of  relazution,  probably  thinking 
it  not  so  dry,  and  a  Uttlo  more  artistic,  than  what  he  had 
to  do,  and  did  so  suooeesfully,  in  connection  with  the 
science  sohools.  This  was  onl^  started  in  ISTB, 
whilst  in  Austria,  Hnngsry,  Switzerland,  and  most 
oountries  of  Europe,  the  QOTerument  promoted  schoola 
of  wood  -  carving  in  all  parts  of  their  dominion, 
and  one  of  the  most  interesting  seotions  of  the 
EihibiUon  at  Vienna,  was  the  one  showing  the 
remiltB  of  the  teaching  throngbont  the  primary 
schools  of  the  Austro-Hungarian  limpire.  This  school 
was  still  in  its  infancy  at  the  Albert-hall,  bat  it  had 
already  attracted  the  attention  of  the  City  Onildsof 
Londim  Institute  for  advancing  Ts^mioal  EdnMttai, 
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and  he  truated  fchat  it  might  become  a  normal  sohool  for 
other  aohools  throuffhout  the  kingdom.  After  all^ 
wood-carving  was  a  thing  whioh  interested  almost  every*  ' 
body ;  boya  and  even  girls  were  very  fond  of  carving, 
and  they  often  carved  most  inconvenient  things  with 
their  pocket-knives.  Now,  if  this  disposition  were  turned 
into  a  right  channel,  and  they  were  teu^ht  in  the  various 
schools  how  they  might  make  use  of  this  love  of  carving 
for  the  decoration  of  their  houses,  g^reat  good  would  be 
done,  and  much  evil  would  be  avoided.  It  was  a  matter 
which  ought  to  be  taken  up  generally,  and  he  trusted 
Mr.  PoUen  would  repeat  his  lecture  in  other  parts  of  the 
metropolis.  He  heard,  the  other  day,  that  60,000  new 
houses  were  built  in  London  and  its  suburbs  every  year, 
and,  of  course,  with  such  a  state  of  thingps,  there  could 
not  be  much  time  spent  on  decorative  wood- work,  but 
there  were  many  people  who  would  willingly  introduce 
wood-carving  for  decoration,  if  there  were  carvers  to  do 
the  work.  He  believed  that  until  latterly  there  had 
"been  no  means  of  instruction  whatever,  except  in  some 
of  the  large  firms,  until  Signer  BuUctti,  the  instructor  of 
this  school,  tried  to  start  a  school  of  his  own.  They  owed 
his  prcRence  in  England  to  the  liberality  of  the  late  Duke 
■of  Northumberland,  and  some  of  the  most  marveUoiis 
<}arving  of  modem  tuaea  was  to  be  seen  at  Alnwick 
-Castle,  as  the  fruit  of  his  work.  He  reg];etted  that  Mr. 
Pollen  had  not  applied  to  the  South  Kensington  Museum 
for  more  specimens  to  hang  upon  the  walls,  for  he  was 
«ure  they  would  have  been  lent.  After  aU,  the  South 
Kensington  Museum  was  one  of  the  children  of  that 
Society,  and  they  were  always  pleased  to  have  an  oppor- 
tunity of  showing  honour  and  respect  to  their  parent, 
the  Society  of  Arts,  which  initiated  the  Exhibition  of 
1851,  and  had  supported  every  movement  connected 
with  instruction  throughout  the  kingdonu 

Colonel  Donnelly  said  he  had  come  to  learn  and  not 
to  teach,  and  he  certainly  was  not  prepared  to  enter 
at  a  moment* s  notice  on  the  large  subject  of  wood- 
oarving  generally,  but  he  might  say  a  word  or  two 
about  the  school  which  had  been  alluded  to  an  one 
of  the  means  by  which  the  art  might  have  a  chance 
of  revival  He  spoke,  of  course,  of  wood-carving  in 
the  architectonic  sense,  not  as  developed  in  some  of ; 
the  beautiful  specimens  exhibited,  which  might  be 
looked  upon  more  in  the  light  of  pictures  than  as  acces- 
■sory  decorations.  The  school  was  really  established ' 
with  the  aid  of  the  City  companies,  and  fortunately 
they  had  rooms  lent  them  by  the  Koyal  Commissioners 
for  the  Exhibition  of  1861.  This  school  had  been  a 
striking  example  of  the  difficulties  which  were  met  with 
in  attempting  to  found  technical  education,  by  which 
he  meant,  not  general  or  special  science  or  art- teach- 
ing, which  might  be  useful  in  any  particular  branch  of 
art  or  industry,  but  the  absolute  learning  of  the 
technique  of  the  art.  If  you  attempted  to  teach  the  I 
technique  of  an  art  or  trade  in  existence,  those  whom ! 
you  taught  could  not  get  employment  in  the  trade ;  they 
had  not  been  entered  in  it,  and  it  was  almost  impossible 
for  them  to  get  into  it.  If,  on  the  other  hand,  you  took 
up  an  art  which  had  nearly  died  out,  with  a  view  to  ite 
renval,  you  found  it  very  difficult  to  get  pupils,  because 
they  naturally  asked,  *'  Shall  we  be  able  to  find  em- 
ployment for  our  art  when  we  have  learned  it  ? ''  On 
the  other  hand,  those  who  might  employ  them  did 
not  design  for  wood-carving,  because  tne  art  having 
died  out,  there  was  nowhere  where  they  could  get 
it  done  in  Uie  quantity  and  with  the  rapidity 
necessary  in  carrying  out  large  business  operautions. 
This  was  really  one  of  the  great  difficulties  in  the  way, 
which  would  only  be  g^t  over  in  time,  but  he  hoped  that 
acme  arghitecte,  who  were  now  designing  Queen  Anne 
mansions  by  the  hundred,  would  remember  the  School, 
and  give  them  some  orders.  They  were  getting  into  a 
atate  in  which  a  good  deal  of  really  good  work  might  be 
oarried  out,  though  they  could  not  undertake  very  large 
ocders  at  present,  but  if  thcv  were  enoouratted,  they 
waald  soon  get  monpu^^Sl^  who  would  see  their  way  to 


an  occupation  in  life.  One  great  adnuitage  i 
was  an  art  which  ladies  could  follow,  an 
as  skilful  in  as  men.  They  must,  however,  \ 
artistic  feeling,  and  must  first  learn  dn 
modelling.  It  was  not  to  be  taken  m  bj 
therefore,  and  when  persona  had  learned  dn' 
had  some  art  appreciation,  they  did  not  knoi 
wood-carving  was  an  occupation  by  which  ( 
earn  their  bread.  If  the  work  was  to  progra 
be  with  the  co-operation  of  architects;  bal 
thank  Mr.  Pollen  for  the  opportunity  he  hit 
advertise  the  schools,  and  peniaps  if  some  of 
papers  would  be  kind  enough  to  abuse  then 
would  also  further  assist  them. 

V r.  Bogers  said  it  seemed  to  have  been  at 
some  time  past  that  the  art  of  wood-oarving  I 
was  a  lost  art,  but  he  could  not  agree  to  uis 
large  proportion  of  the  wood-carvers  in  Enj 
especially  in  London,  had  not  for  many  yean 
employment;  he  might  safely  say  that  od 
them  had  been  out  of  employment  three  moi 
year  for  some  time  past.  It  was  a  lost  a: 
because  it  was  not  looked  for.  If  the  work  ! 
had  described  had  been  inquired  for  during  t 
years,  it  could  be  had.  He  saw  men  there,  w 
ne  knew,  though  he  might  not  have  spoken 
themselves,  capable  men,  who  had  not  1 
employed.  He  first  heard  the  statement  ab 
five  vears  ago,  since  when  it  seemed  to  have 
in  the  puUic  mind,  and  he  was  glad  t( 
opportunity  of  correcting  it.  He  oelieve 
from  an  article  in  the  Builder^  stating 
architect  wanted  to  got  some  work  done  i 
and  could  not  g^t  it  done  there,  and  had 
to  Paris.  A  g^at  deal  was  made  of  t] 
time,  but  the  gentleman  explained  af  terwan 
trade  just  then  happened  to  be  very  busy 
work,  which  was  wanted  in  a  hurry,  could  x 
in  time,  but  he  had  all  he  could  executed  ii 
and  he  was  much  better  pleased  with  the  En 
than  the  French.  These  explanations,  how 
very  often  not  seen  by  those  who  saw  the  1 
tions,  and  so  it  got  about  that  work  oould  m 
in  England.  He  did  not  believe,  howevei 
architect  would  say  so.  There  was  a  great  df 
rate  furniture  being  made  which  was  never  i 
public.  Customers  would  order  things 
own  taste,  or  from  a  design  by  their 
and,  as  soon  as  it  was  done,  it 
home,  and,  therefore,  there  was  no  oppc 
judging  of  it  by  the  general  public.  Wh* 
acting,  in  connection  with  Mr.  Donald 
recent  Exhibition,  he  had  a  letter  from  ) 
Mr.  Aumonior,  saying  he  had  some  fine  ti 
completion,  but  he  comd  not  spare  them  f  o 
time ;  and  asking  if  he  might  be  allowed  l 
piece  for  a  fortnight,  and  then  take  it  away 
another,  and  so  keep  his  work  before  the  pul 
was  not  permitted  ;  but  it  struck  him  tli 
some  suitable  place  in  London  could  be  f  oi 
carvings,  as  they  were  finished,  could  be  al 
few  days  before  they  were  sent  home,  the  pi 
be  better  able  to  judge  of  the  real  position 
He  had  been  much  pleased  with  the  PfP^»  ' 
like  to  move  a  vote  of  thanks  to  Mr.  Pollen. 

Mr.  Mansfield  thought  Mr.  Kogera*8  ren 
worthy  of  consideration ;  and  he  could  exen 
by  his  own  experience.  A  short  time  ago^  h 
fine  pieces  of  furniture  in  the  wBxeihoiue,  jni 
and  by  chance  Mr.  Graham  and  Mr.  Donui 
in,  and  saw  them ;  they  aaked  if  they  ndgfal 
workmen  to  see  them,  to  whibh  he  readily  i 
the  first  night  300  men  came ;  manr  of  tin 
pleased  that  they  asked  if  they  might  ooni 
next  night  and  bring  their  friendft ;  and  on 
ing  evening  more  tlum  1,000  came.    Hewc 
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^■dthai  kind  of  thinK  if  he  coald,  even  to  opening  mcanH  or  other,  aud  that  this  tichool  at  8oath  Kenaing^ii 

|i|boeQa&SaDdaj.   It  was  oertaixdj  to  be  regretted  was  to  bo  one  means  of  doing  it.     Colonel  Donnelly 

pfcthingiwen  podeed  out  of  hand  so  rapidly,  tluit  the  thought  that  if  the  school  was  abusod  a  little,  it  might 

kiA:.-  dauM  had^  no  opportunity  of  seeing  what  bo  to  its  advantage,   and   he   could  assist  him  with 

t.  Hi4  opinion  was,  thut  as  good  work  oould  any  amount  of  abuse  ;  but  if  that  was  the  object  of 

[|m  BOW  IB  evGr,  if  it  were  ordered.  reviving  wood-carving,  it  was  not  one  which  wood- 

_ .     ^^  carvers  would  want  to  assist.      If  it  was  to  competo 

WOtamft  referred  to  the  fact  that  many  ^ith    the    profession,    and    to   invite    architects   and 

em  had  been  thrown  out  of  empbyment  by  manufacturers  to  send  work  to  it  to  be  done  by  tho 

iMoamflat  of  carved  work  on  carriages.     Tho  students,  aud  young  men,  who  had  littlo  or  no  pay,  how 

'A  •^biting  good  work  for  a  short  time  was  a  ^as  it  possible  that  men  estabUshedin  business,  who 

liM^tieauae  manufacturers  did  not  care  to  make  had  to  pay   libend  wages  to    their   workmen,   oould 

ntwilly  for  exhibitions  wheru  they  were  hxjked  comiiete  with  them— supposing  that  they  were  ablo  to 

rlmonthfl  and  perhaps  not  disposed  of  at  all.  do  the  work -which  remained  to  be  soon.    There  were 

.**?!.?  **^®  manufacturer's  shop,  a  few  days  any  amount  of  wood-carvers  eciual  to  any  work  which 

ifcSi?   T^P®^"^^,^?*^*^"^'"^*^  which  was  could  be  entrusted  to  them,  but  they  could  not  stand  alone, 

gMthe  Vienna  and  Pans  Exhibitions,  and  was  Ukepainters,  or  sculptors;  wood-oarvlng  was  an  accessory 

^^  art,  which  depended  on  architects  and  designers  for  its 

Iiekay  said  he  was  a  member  of  the  Wood-  <?*«tence       He    would    undertake    to    say    that    any 

mSodety,  and  knew  something  about  the  subject.  ^"™^^  ^^  men  could  be  found  in  London  to  carrj-  out 

Nlun  feUow  members  of  the  trade  were  much  fj^  *^°  work  which  was  required   and  if  that  was  not 

'  to  find  this  subject  engagmg  the  attention  of  the  ^J"^  *^  *^**  moment  more  would  soon  come  forw^d- 

«F,  tnd  of  the  gentiemsi  who  had  read  the  paper,  ^^^"^  ^^^^  ^  wanted,  it  had  always  been  found  that 

ftm  were  points  in  it  with  which  ho  could  not  by  2«^  Boon  cmahlied  themselves  to  accomphsh  it.     The 

was  agree.     There  ^tu  a  disi>araging  tone  in  it,  Houses  of  l>arhament  had  been  alluded  to  as  B^owmg 

I  he  doubted  very  much  if  those  prSstically  ac-  unsahrfactory  work ;  but  it  must  bo  remembered  that 

led  with  the  subject  woidd  endoiie.    No  doubt  ??Jf ^  ^^^y  ^t!*,  ^"^^  *^*  1"^5  "^  '^'^'"^  ^as  very 

.  orring    had  i»ased  through  several    phases  V}^^^  ^^^  j  ^"*'  ^^  ^}'l  P^®«^J  .*"^e;  ^^^  quantity  of 

:  the    1^    fortf^rs.     In    l«5l,  there    were  **  ^«^f  ^®  d<>^^  "^"^^  ^  anything  to  be  seen  mold 

r   fanlt*;    in   the    Paris    Exhibition   of    18o7,  examples. 

be  Eng-lish  Exhibition  of  186*2,  there  was  Xr.  Pollen  said  very  possibly  he  had  failed  to  make 
ge  for  the  better ;  and  in  1878  it  found  its  himself  fuUy  understood  as  he  had  intended.  He 
place,  which  it  had  not  done  ^fore.  Mr.  Pollen  started  by  referring  to  several  specimens  of  fino  work, 
token  of  sideboard  carvings  being  overloaded  aud  said  that  the  best  work  could  be  done  to-day,  as 
ime  and  so  on ;  but  they  did  not  see  such  things  good  as  that  of  the  old  Venetians  and  Florentines — 
nd  he  did  nob  think  the  improvement  had  been  there  were  examples  in  that  room,  only  just  completed, 
ipon  SA  it  deserved.  As  to  the  idea  of  the  art  as  fine  as  anything  Griuling  Gibbons  did.  His  }>oint 
oct,  and  that  it  was  only  to  be  revived  by  this  was  not  that  it  was  a  dead  art  in  that  respect,  but  he 
which  was  directed  by  Signer  Bulletti,  he  dis-  asked  the  question  as  a  matter  of  fact — how  much  wood- 
frofm  that  altogether ;  there  was  a  lot  of  life  in  carving  did  you  see  in  modem  Queen  Anne 
;  and  he  failed  to  see  how  Signer  Bulletti,  with  all  houses  ?  Tliere  were  all  sorts  of  cornices  and  or- 
lity,  and  all  the  influence  he  had  to  back  him,  was  namouts,  but  they  were  all  mouldings.  He  built 
to  revive  it.  Nor  were  tho  works  exhibited  last  a  house  himself,  not  long  ago,  and  the  first 
t  Sooth  Kensington  such  as  would  warrant  those  thing  which  occurred  to  him  was,  to  have  the  ledges 
id  pcodnced  them,  and  their  friends,  in  believing  and  styles  of  a  pair  of  mahogany  folding-doors  carvod. 
it  must  mean  that  or  nothing — ^that  they  would  He  obtained  estimates;  and  he  had  specimens  in  his 
le  to  gain  anything  like  a  subsistence.  He  hand,  the  price  of  which  was  2s.,  Is.  9a.,  and  Is.  6d.  a 
It  ther  were  going  on  the  wronja;'  road,  which  foot.  If  he  had  had  the  doors  carved  in  thnt  way,  it  would 
only  lead  to  disappointment,  ims  feeling  was  haveadded£10or£15  to  the  price,  which  hardly  anyone 
ifthoogh  help  oould  be  given  out  of  doors,  and  could  afford.  Wood-carving  was  practicallv  a  lost  art  in 
■1  intftruotion  oould  be  afforded  in  schools,  tho  that  sense,  that  the  price  at  which  you  could  get  it  dono 
laa  moat  remain  in  the  workshop.  It  was  thoro  was  prohibitive — it  was  out  of  everybody's  reach.  What 
nt  the  man  or  boy  could  be  trained  to  be  a  work-  was  wanted  was  a  simpler  stylo  of  thing,  which  an 
As  to  the  other  sex,  with  all  due  respect  to  tho  architect  could  order  600  or  GOO  feet  of  at  a  moderate 
he  believed  that,  except  as  a  pastime,  it  was  price.  Tho  fine  sjiocimens  referred  to  were,  he  believed, 
^r  a  mist^kp  for  anyone  to  advise  them  to  take  only  turned  out  by  very  large  firms.  As  to  the  school, 
I  a  remunerative  employment.  No  doubt  work-  ho  had  only  referred  to  some  of  the  specimens  as  having 
we  not  so  advanced  as  they  should  be,  but  if  they  boon  produced  by  it.  He  believed  it  was  not  started  by 
D do  much,  arohiteots  must  come  to  their  assistance,  Signor  Bulletti,  but  by  Colonel  Donnelly.  His  object 
■n  what  they  wanted,  and  give  them  directions,  was  to  train  people  to  common -place  ground- work  ;  so 
arehiteot  wcrold  put  up  wiu  sham  and  shoddy,  that  if  there  was  a  demand  for  it,  it  03uld  be  had. 
ibfio  would  also,  and  me  workman  had  to  walk  «^  .«_  ,  .  ^i.  ^  »  ±^%^  ^  ^  tr 
nets,  or  to  prodnce  that  for  which  ho  had  a  dis-  ^  The  Chairman,  in  moymg  the  vote  of  thanks  to  Mr. 
lUch  did  nJ  ci«dit  to  him,  and  brought  tho  art  ^o^^en  said  they  might  congratidato  themselves  that 
l2,Myiiie.  there  had  been  several  members  of  the  Wood-carvCTS 
^  *  Society  present,  and  he  wished  there  had  been,  not  six, 
.  Imfltiiidt  (fleorctary  of  the  Wood-carvers'  nor  sixty,  but  a  hundred  and  sixty.  He  hoped  there 
9f)  aid  there  were  several  present  who  could  speak  would  be  another  paper  on  the  same  subject,  when  the 
M  to  the  pment  state  of  wood-carvers  than  of  members  of  the  Wood-carvers'  Society  would  come  in  a 
ailing.  When  he  haazd  of  this  lecture,  he  wrote  body.  But  however  those  who  were  present  might 
iBaenCary  of  the  Socxetv,  who  kindly  sent  him  six  dissent  from  certain  remarks  made  by  the  lecturer,  they 
%  bat  a  he  had  sent  him  one  hundred,  he  oould  would,  at  all  events,  acknowledge  his  kindness  in 
Md  them  all,  and  have  brought  that  number  of  coming  forward  and  drawing  attention  to  the  sub- 
ate  oodd  have  ipoken  feelingly  as  to  the  present  jeot,  and  he  trusted  they  would  so  prepare  thein- 
km  off  wood-owrera.  It  seemed  to  hayo  .got  selves  for  a  future  occasion,  as  to  really  benefit 
I  thai  the  wood*canrer  was  almost  an  extinct  the  public.  To  that  end,  he  woidd  announce  that 
K,  and  that  tibe  art  had  to  he  xevived  by  some  any  number  of  oopiflB  of  the  Journal  conSuBoaua^  V^ 
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lectnie  would  be  sent  to  the  memben  of  the  Wood- 
oturers'  Society,  if  Mr.  Sandiluida  n-onld  send  word 
to  the  Secretaiy  how  m&nT  weie  required.  Mr. 
Uuisfield'a  lemarbg  deserved  the  ^reBteet  poaaible 
credit;  but  he  was  not  Bstoni^ed  at  any  act  cJ  UberaJity 
on  the  part  of  Me«n.  Wiifht  and  Mansfield.  It  was 
like  them  to  call  toj^ther  tbeir  oompetitoTS  in  trade  to 
see  what  they  prodooed,  and  he  only  wished  other  flrros 
would  follow  the  example.  It  would  be  an  excellent 
thing  to  find  a  plaoe  where  suoh  objects  ooold  be  sent 
for  a  few  days ;  workmen  would  lenm  to  respect  one 
another,  and  they  could  have  no  better  critics  than 
tboK  in  their  own  trade.  He  knew  of  no  work  more 
appropriate  to  the  Society  of  Arts  than  that  it 
sbould  endeaTOUT  to  institute  anoh  an  arrangement. 
Some  had  objected  to  the  idea  of  wood-oarving  being 
in  a  dying  state,  and  it  wu  a  great  satisfactian  to 
know  that  they  need  never  say  ^e ;  and,  in  order  te 
show  BTohitecte  and  gentlemen  who  were  willing  to 
spend  mone^  on  their  honses  Oiat  it  was  not  an  art 
which  had  died  out,  they  ought  to  look  forward  another 
year  to  Fome  special  exhibition  of  wood-oarving  as 
applied  to  architecture.  That  would  show  the  world 
generally  that  there  was  life  in  the  old  dog  yet,  and 
that  there  was  uo  reoaon  to  despair. 

The  Tote  of  t^uutka  was  carried  ananimously. 


the  publication  of  this  report,  negotittui 
to  have  been  continued  with  the  AcMemj, 
were  brought  to  a  dose  in  1868,  as  appnn 
letter  from  ill.  T.  T.  Bemand,  addtesied 
(now  Sir)  Henry  Cole,  by  the  fact  that  the  i 
found  themeelTes  unable  to  surrender  thai 


NATIOBAL  TBAIBUra  SCHOOL  FOB  WJSIi;. 

The  following  report,  as  to   the  action  of  the 

Societyin  foanding  the  School,  has  been  prepared 

by  the  Secretary,  by  order  of  the  Council,  and  was 

considered  at  a  recent  meeting : — 

I.  In  1860,  neKociationa  were  commenced 
between  the  Council  of  the  Society  of  Arts  and 
the  Birectors  of  the  Boyal  AcAdemy  of  Music,  on 
the  subject  of  theretonnoftheRojal  Academy.  In 
NoTember  of  that  year,  a  Committee  was  appointed 
to  consider  the  subject,  and  to  confer  with  Sit 
John  Harisgton  and  the  Directors  of  the 
Academy.  In  May  of  1861,  this  Committee  re- 
potted, stating  what  tbey  considered  tbe  principal 
objeots  of  a  Boyal  Academy  of  Uiudo,  and  stating 
that,  in  their  opinion,  an  enlarged  scbeme  of  a 
National  Academy  of  Music  sbould  be  based  on 
the  foundation  of  the  present  Boyal  Academy. 
In  February  of  1803,  the  Council  appointed  a 
Committee  to  consider  the  state  of  Musical  Educa- 
tion at  borne  and  abroad.  In  June,  1666,  this 
Comniitt«e  published  a  voluminous  report,  contain- 
ing the  evidence  of  a  number  of  musicians 
and  others  who  had  been  eiamined  by  tbem,  Tbe 
r^>ort  stated  that  for  tbe  proper  cultivation  of 
Music,  aNational  Academy  of  Music,  supported  by 
Parliamentary  funds,  was  requisite,  snd  that  such 
on  Academy  should  afford  gratuitous  education  to 
pereoQB  having  great  musical  gifts,  who,  alter  their 
tniining,  would  become  professors  of  Mijjio,  The 
Committee  recommended  that  tho  Academy  be 
open  to  the  Dublioon  payment  of  feee.  that  scholar- 
ships should  be  endowed,  and  that  the  Society  of 
Arte  sbould  found  a  limited  number  of  such 
scholarships.  They  also  recommended  that  the 
application  made  l^  the  Boyal  Academy,  in  IBM, 
to  the  ISfil  Commissionera,  for  a  site  on  tbe  Een- 
■ngton-gore  Estate,  should  be  renewed.*    Aft«r 


reoommended  the  Council  to  make  amn 
for  a  series  of  concerts  to  be  given  at  th 
Albert  Hall,  the  profits  of  such  conca 
applied  to  the  establishment  of  a  NatioDsl'. 
School  for  Music.  Six  concerts  were  git 
tbe  net  result  that  a  loss  of  about  £100 
cuiTod  by  the  Society. 

3.  In  tbe  opening  address  delivered  on  1 
theChaiimon,  LordHemy  Ijcnnox,  outk 
November,  1671,  appears  a  statement  tot 
that  tbe  Council  were  of  opinion  that  tbe 
arrived  when  public  opinion  would  jnstiti 
taking  active  measures  for  pronkotmg  tl 
lishment  of  a  National  Training  School  f> 
It  then  goes  on  to  suggest  that  the  schoi 
be  establisbed  in  connection  with  tbe  All 
and  expresses  a  hope  that  tbe  Commi« 
1851  would  supply  the  funds.  In 
Musical  Education  Committee  of  th 
was  joined  by  H.B.H.  the  Duke  of  B> 
and  in  16T3  a  meeting  of  this  Comm- 
held  at  Clarence- house,  with  his  Boy 
ness  in  tbe  diair.  At  this  meeting 
stated  that  the  Corporation  of  th 
Albert  Hall  was  wiUing  to  supply  acconi 

,  for  students,  and  that  application  had  1 
,  to  the  Commissioners  of  1851  for  a  plot  i 
on  the  western  side  of  the  hall.  He  ai 
the  Boyal  Academy  of  Music  "  was  not 
tion  in  which  the  Society  could  avail  its 
services  of  that  body."  His  Boyal 
expressed  his  resret  that  the  Boyal 
could  not  be  made  tbe  basis  for  the 
Training  School.  Eventually,  it  was  re 
"  That  it  is  desirable  to  erect  a  boilding 
not  exceeding  £20,000,  for  tbe  pnrpt 
Training  School  for  Music  at  Eenamgto 
nection  with  the  Society  of  Arts."  "  Th 
Committee  be  appointed  to  consider  on  n 
and  on  what  conditions  that  sum  may  1 
in  shares  or  otherwise,  and  that  sucb  8ub-C 
consist  of  the  Duke  of  Edisbnrgh,  Mr 
Mr.  Freake,  Major  Donnelly,  and  Mr.  C< 

4.  This  Sub-Coimnitt«e  prepared  arep> 
was  submitted  t«  tbe  Qeneral  Comm 
afterwards  lo  the  Council.  It  states 
Society  of  Arts  bad  decided  "to  take  the 
and  establish  a  Training  School,  by  Toluot 
with  the  full  intention  and  oonfident  ho; 
will  eventually  be  transferred  to  tbe  n 
management  of  theState."  Itproposedti 
about  300  free  scholarships.  These  wei 
two  kinds—one  affording  &ee  instractioii, 
free  instruction  and  maintesisnioe.  It  i 
that  should  thera  be  more  aoooromodat 
school  than  was  requisite  for  the  inata 
tbe    free  scholars ;    students  pqin^  t' 


/Aft  Atoi 


Bocis^  gf  Alts  CgB^nlttm  on  ICufca)  EdunUok. 


safBcient  aptitude."  Bomft  propoatioiu  v 
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•irangenieiita  for  tiie  pnrofaaae  of  land 
errction  of  •  bailding ;  tint  as  these  were 
ed  out  ereatuallj',  it  seem*  needless  to  re- 
em.  The  Ust  p&ragraph  of  this  report  ran 
n:— "Lutlf,  it  ie  pruposed  that  Lbe 
bill  be  oommeDced  as  bootx  as  possible. 
Committee  of  Management,  oonsisLiDg  of 
mbfii  appointed  by  tbe  Hoyal  Commis- 
Er  tbe  Exhibition  of  18.31,  two  members 
id  by  the  Conncil  of  the  Royal  Albert 
iitliree  members  appointed  by  the  Conncil 
Uety  of  Arts."  The  Sub-Committee  were 
■ito  prepare  plans  and  eBtimatcs. 
lilKt,  perhaps,  necessary  to  refer  in  detail 

■ij  in  which  preparations  vere  made 
hndation  of  the  school.  It  may  be  sofK- 
■yfhat  eventually  Mr.  Charles  J.  Freake 
4to  erect  the  school  athisowncost.  This 
■SDOouced  by  the  Prince  of  Wales  at  a 
if  tbe  promoters,  held  at  Marlboroogh- 
lluOthof  Jnly,  1875.  The  Commissioners 
rorided  the  site,  near  tbe  Albert  Hall, 
arge.  and  the  corporation  of  tbe  Albert 
rtook  to  lend  certiun  of  the  rooms,  and  a 
I  the  Hall,  for  the  use  of  the  students, 
th  of  Becember,  1ST3,  the  first  stone  of 
ng  was  laid  by  H.E.H.  the  Duke  of 
1.  This  event  was  celebrated  by  a  con- 
I  Albert  Hall,  at  ■which  his  Royal  Higb- 
9^  After  referring  briefly  to  the  early 
the  negociationB,  be  said,  "  There  was  a 
be  Isbonrs  of  the  Society  of  Arts,  and 
nri  haTo  now  extended  over  about  15 
1  there  was  anotherpanse,  which  occurred 
1  rag'gestion,  on  account  of  n  thought  on 
ut  the  two  institutions  might  have  been 
a  one.  X  myself  undertook  negociations 
tojal  Academy  of  Music  with  that  view  ; 
some  considerable  time  had  been  spent 
r«  found  that  the  principles  on  which  the 
atioDS  were  founded  were  so  far  apart, 
U  not  advisable  that  they  should  be 
D  one.  The  Boyal  Academy  has  but  few 
mhips  for  those  who  have  displayed  a 
)  ftoa  sptitnde,  but  have  not  means ;  the 
tal  principle  of  the  school  wo  are  asseiu- 
mninK  to  celebrate  the  foundation  of,  is 
bolAntups  for  all  ranks  of  society." 
mhoal  was  opened,  in  187G.  with  82  free 
pa,  of  which  four  were  founded  by  the 
Arts,  two  hy  members  of  the  Society  of 
by  Mrs.  Freake,  ten  by  the  Corporation 
1,  fourteen  by  some  of  the  City  Guilds, 
M  by  provincial  towns,  nearly  all  of 
ire  obtained  through  the  agency  of  the 

Arts,  the  money  for  the  purpose  bein^ 
tliA  understanding  that,  so  soon  as  the 
mild  be  able  to  afford  it,  the  cost  of 

these  Bcholaiships  should  be  refunded 
iety." 

objectM  for  which  this  school  was  founded 
fiHth  in  the  report  above  referred  to. 
bjrtheUnnoal  Committee  in  13T3.  ThU 
•  Mtnad  as  a  draft  prospectus  for  the 
ttat  timB,  and  tbe  substance  of  it  was 
faitbsflnt  Directory  issued  by  the  school. 
miarj  it  wsa  stated  that  "the  fonds- 
toripls  and  primary  object  of  the  school 
i^tnoB  of  tbe  bluest  musical  aptitude 


in  the  country,  in  whatever  station  of  society  it 
may  be  found.  In  order  to  carry  oiit  this  principle 
to  the  fullest  extent,  admission  to  the  school  will 
he  obtained  by  competitive  examination  alone.  A 
Training  School  for  Music  founded  thus,  on  tbe 
basis  of  free  instruction,  given  only  to  successful 
competitors  in  public  exaiainations,  occupies  a  field 
of  action  wholly  distinct  from  that  of  any  esistiiig 
institution." 

8.  The  amount  spent  previous  to  the  foundation 
of  the  National  Training  School  for  Music,  by  tha 
Musical  EduCHtional  Committee,  whs  £217.  Since 
the  foundation  of  the  school,  in  1873,  there  has 
been  spent  £956,  exclusive  of  the  Society's 
Scholarships,  which  amount  to  £800,  The 
Society  has  also  held  e:taminations  in  Music  since 
1859,  in  connection  with  its  general  system  of 
examinations.  The  charges  of  thfise  cannot  well 
be  separated  from  the  General  Examination 
charges.  The  fees  for  tho  Examiners  in  Music, 
however,  amount  to  JE'2U,  while  £194  havfl  been 
paid  for  prizes.  The  total  amount  which  the 
Society  may  be  caid  to  have  expended  upon 
Musical  Education,  and  the  National  Training 
School  for  Music,  is  £2,382,  cf  which  £1,756  have 
been  spent  directly  upon  the  school,  during  the 
past  seven  years. 


KISCELLANEOirS. 


ROBE  OIL,  OR  OTTO  OF  ROSES. 
By  Charles  0.  WamfaTd  Loek. 

This  celebrated  perfume  is  the  volutilo  essential  oil 
distilled  fram  the  flowers  of  some  variatiea  of  rose. 
The  botanj-  of  rosea  appears  to  bo  in  a  tranidtion  and 
somewhat  uneatiefactory  state.  Thus  the  otto-yield- 
ing rose  ie  variously  styled  Jioia  damaictna,  R.  um- 
ptmreHt,  B.  timicAbW,  Jl.  gallica,  R.  cealifelia.  R.  pro- 
vneittlii.  It  U  pretty  generally  aneed  that  the  kind 
grown  for  its  otto  in  Bulgaria  in  the  damank  rasa  (S. 
d^msiegna).  a  variety  induced  by  Ion);  cultivation,  as  it 
is  not  to  be  found  wild.  It  forms  a  bush,  usuiilly  3  to 
4  feet,  but  sometimes  G  feet  high :  its  flowers  are  of 
moderate  size,  semi-donble,  and  arranged  severul 
on  a  branch,  though  not  in  ulnstcrs  or  bunches,  lu 
colour,  they  are  mostly  light-r«l ;  soma  few  are  white, 
and  said  to  be  leas  produetive  of  otto. 

The  utilisation  of  the  delicious  perfome  of  the  rose 
was  attempted,  with  more  or  less  succesn,  lon^  prior  to 
tho  comparatively  modem  prooess  of  distUliny  its 
essential  oil.  The  early  methods  chiefly  in  vogue  were 
the  difltiUution  of  ro?e-water.  and  the  infusion  of  roses 
in  oUve  oil,  the  latter  flourishing  in  Europe  generally 
down  to  the  lost  coutury,  and  suryiving  at  the  proteut 
day  in  tho  Sonth  of  France.  The  hutyraceous  oil  pro- 
duced by  tho  distillation  of  rosea  for  making  rose- 
water  in  thifl  oountry  is  valueleaa  as  a  perfume  ;  and 
the  reol  otto  was  scarcely  known  in  British  oonunerce 
before  the  present  century. 


Tbe    odoriferous   constituent    of   tho    otto    i 

a  liquid  containing  oxygen,  the  solid  hydrocarbon  or 
stearoptene,  with  which  it  is  combined,  bemg  absolately 
devoid  of  perfume.  The  proportion  which  this  in- 
odcouui  solid  ooiiBt^aeDtb«ws  to  QwViq^'Eaifvrtimi&m'* 
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cieaaoB  with  the  imsuitafaiUty   ai  i\he  climiito,  yarying 

frooL  abont  18  per  eeut.  in  Ba^^^^aoiMHt  oil,  to  S^trvndeyen 

68   per  cent,    in    roM  oils    dtsfiOed  in  France    and 

S^Dffiand.  Thk  inoroaae  in  t>ie  proportion  of  stearoi^ieiB 

IB  iSso  shown  by  1^  prognjMMly  heightened  fnsiii^- 

pcnnt  of  ro0e  cnls  iaaim  dlflEeTCoi  >«>urce8 :  thus,  «fiile 

Bulgarian  <ml  fusee  at    about  'Qit'    to  64®  Fahr.,   an 

Indian  sample  voquked  68^Ffllir.:;  one  from  thetSouth 

of  Franoe,  ?«•  to  79^  Fahr. ;  <me  fram  Paris,  84**  Fahr. ; 

and  one  oliteined  in  making  irose^wntcr  in  London,  86^ 

to  89^^  Fair.    Sven  in  the  Bulgerian  oil,  a  notable 

difference  is  idhserved  between  met  produced  on  the 

hillB,  and  <tet  ^from  the  lowiaa&a. 

It  is,  tborellaie,  not  surprising  rlSiat  the  culture  of 
roses,  and  lef^traetion  of  tnetr  ^pex^xme,  should  have 
originated  in  .tihe  East.  Perifift  TOoinced  rose-water  at 
an  early  datQ,  «ad  the  town  of  Ninbin,  north-west  of 
Mosul,  wMfaoMos  for  it  in  the  llcth  century.  Shiraz, 
in  the  IT^'eentary,  prepared  both  rose* water  and  otto, 
for  export  to  other  parts  of  Pessia,  as  well  as  all  over 
India.  The  IPerao- Indian  trade  in  rose  oil,  which  con- 
tinued to  possess  considerable  imsortance  in  the  third 
rrtcr  ox  the  18th  century,  is  declining,  and  has  nearly 
ppeared;  but  the  shipments  of  rose-water  still 
maintain  a  soigpectable  figure.  The  value,  in  rupees,  of 
-the  exports  of  rose-water  from  Busbire  in  1879,  were — 
4:,000  to  India,  1,600  to  Java,  200  to  Aden  and  the  lied 
rlBea,  1,000  to  SCuacat  and  Dependencies,  200  to  Arab 
.coast  of  Persian Oulf,  and  Bahrein,  200  to  Persian  coast 
and  Mekran,  and  |,O00  to  Zanzibar.  Similar  statistics 
irelating  to  Lingah,  In  tbe  same  year,  show — Otto :  400 
-to  Arab  coast  of  Persian  Qulf ,  and  Bahrein ;  and  250  to 
Persian  coast  and  Mekran.  And  Bahrein  —  Persian 
Otto:  2,200  to  Koweit«  Busrah,  and  Bagdad;  rose- 
water  :  200  to  Arab  coast  of  Persian  Gulf,  and  1,000  to 
Koweit,  Busrah,  and  Bag^dUd. 

India  itself  haH  a  considerable  area  devoted  to  rose- 
gardona,  as  at  Ghazipnr,  Lahore,  Amritzur,  and  other 
places,  the  kind  of  rose  being  S.  damatcetMy  according 
to  Brandis.  Both  rose-water  and  otto  are  produced. 
The  flamers  are  distilled  with  doable  their  weight  of 
water  in  clay  stills ;  the  rcae-water  (ffoolabi  pant)  thus 
obtained  jm  placed  in  shallow  vessels,  covered  with 
moist  mmdsin  to  kee^  out  dust  and  flies,  and  exposed  all 
night  to  the  cool  air,  or  fanned^  In  tha  morning,  ihe 
film  of  oil,  which  has  collected  on  the  top,  is  skimmed 
off  by  a  feather,  and  transferred  to  a  smaU  phial.  This 
is  sepeated  for  aeveral  ^bts,  till  almost  tbo  whole  of 
the  oil  has  separated.  The  quantity  of  the  product 
▼aries  mnch,  and  three  different  authorities  give  the 
following  figures :— (o)  20,000  roses  to  make  1  rupee's 
wiei^j^t  (176  gr.)  of  otto;  {b)  200,000  to  make  the 
same  weight;  (r)  1,000  roses  afford  less  than  2gr.  of 
otto.  Tbe  oolour  ranges  from  green  to  bright-amber, 
and  reddish.  The  oil  (otto)  is  most  carefufiy  bottled ; 
the  receptacles  are  hermeticidly  sealed  with  wax,  and 
exposed  to  the  full  glare  cf  the  sun  for  several  days. 
Bose-water  deprived  of  otto  is  esteemed  much  inferior 
to  that  which  nas  not  been  so  treated.  When  bottled, 
it  is  also  en^oaod  to  the  son  for  a  fortnight  at  least. 

The  Mediterranean  countries  of  Africa  enter  but 
feebly  into  this  industry,  and  it  is  a  little  remarkable 
that  the  French  have  not  cultivated  it  in  Algeria. 
£^;yT>t*B  demand  for  rose-water  and  rose- vinegar  is  sup- 
phed  from  Medinet  Fayum,  south-west  of  Cairo.  Tunis 
has  also  some  local  reputation  for  similar  products.  Von 
Maltzan  says  that  the  rose  there  grown  for  otto  is  the 
dog-rose  (U.  canina),  and  that  it  is  extremely  fragrant, 
20  lbs.  of  the  flowers  yielding  about  1  dr.  of  otto.  Genoa 
occasionally  imports  a  little  of  this  product,  which  is  of 
excellent  quali^.  In  the  south  of  France,  rose  gardens 
occupy  a  large  share  of  attention,  abont  Grasse,  Cann^ 
and  Vice;  they  chiefly  produce  rose-water,  much  of 
which  is  ewwitod  to  XSigland.  The  essence  (otto) 
obtained  by  th^  (}J3tillation  of  the  ProTence  rose  (A 
profrinciaHs)  haa  f|  pfiMVcteristic  perfume,  arising,  it  is 
pgj^r^  from  thb  bm  ifiP'PO'^g  the  pdlien  of  the 


orange  flowers  into  the  petals  of  the  roses.  Tl 
otto  is  richer  in  stearoptene  than  the 
nine  grammes  crystallising  in  a  litre  (1)  pint) 
at  the  same  temperature  as  18  grammea  of  Ak 
The  best  preparations  are  made  at  Caxmes  ai 
The  flowers  are  not  there  treated  for  the  ottc 
submitted  to  a  process  of  maceration  in  fat  > 
kilos,  of  roses  being  required  to  impregnates 
fat.  The  price  of  the  roses  variea  ^omM 
25  o.  per  kilo. 

But  the  one  commercially  inn>ort«nt  source 
roses  is  a  drcumscribed  patoh  of  ancient  [ 
modem  Bulgaria,  stretching  along  the  aoulh 
of  the  central  Balkans,  and  approximately 
between  the  25th  and  26th  degrees  of  east  1 
and  the  42nd  and  43rd  degrees  of  noiih  latiti 
chief  rose-growing  districts  are  PhilippopH, 
Giopcu,  Karadshah-Dagh,  Kojun-Tepe,  1 
Jeni-Sara,  Bazardshik,  and  the  centre  and  he 
of  the  industry,  Kazanlik  (Kisanlik),  rita 
beautiful  undulating  plain,  in  the  valley  of  t 
The  productiveness  of  the  last-mentioned  di 
be  iudged  from  the  fact  that,  of  the  122 
localities  carrying  on  the  preparation  of  otto 
they  numbered  140  in  1859 — 42  belong  to  it. 
place  affording  otto  on  the  northern  side  of  t 
IS  Travina.  The  geological  formation  thr 
syenite,  the  decomposition  of  which  has  pro^ 
so  fertile  as  to  need  but  littie  manuring.  T 
tion,  according  to  Baur,  indicates  a  dimai 
but  slightiy  from  that  of  the  Black  Forest,  t 
summer  temperatures  being  stated  at  82^  Fa 
and  68*^  Falur.  in  the  evening.  The  rose-bus 
best  and  live  longest  on  sandy,  sun-exposed 
south-east  a8i>ect)  slopes.  The  flowers  prodnc 
growing  on  inclinea  ground  are  defucer  m 
teemed  than  any  raised  on  level  land,  being 
richer  in  oil,  and  that  of  a  stronger  qui 
proves  the  advantage  of  thorough  drainag 
other  hand,  plantations  at  high  utitudes  yic 
which  is  of  a  character  that  readily  congea! 
insufficiency  of  summer  heat.    The  distrieta 

J'acent  to  and  in  the  mountains  are  sometime 
laid  frosts,  which  destroy  or  greatiy  reduo 
Floods  also  occasionally  do  considerable  dn 
bushes  are  attacked  at  intervals  and  in  pa' 
blight  similar  to  that  which  injures  tl^  i 
country. 

The  bushes  are  planted  in  hedge-like  rows 
and  fields,  at  convenient  distances  apart^  for 
ing  of  the  crop.  They  are  seldom  man 
planting  takes  place  in  spring  and  autumn ; 
attain  perfection  in  A^ru  and  Kay,  and  the! 
from  May  till  the  begizming  of  June.  Th> 
flowers  are  gathered  before  sunrise,  often  wi 
at(  ached ;  such  as  are  not  required  for  imi 
tillation  are  spread  out  in  cellan,  but  all 
within  the  day  on  which  they  are  plucked, 
that,  if  the  buds  develop  slowly,  bj  real 
damp  weather,  and  are  not  much  enxMed  i* 
when  about  to  be  collected,  a  rich  yield  of  o 
a  low  solidifying  point,  is  the  reaolt,  whereai 
sky  be  clear  and  tbe  temperature  high  at  or 
fore  the  time  of  gathering,  the  mnodoot  ia 
and  is  more  easily  cong^uible.  Hanbmy,  i 
trary,  when  distilling  roses  in  London,  i 
when  they  had  been  colleoted  on  fine  dry  da 
water  had  most  vdatile  oil  floating  moti  it 
when  gathered  in  oool  rainy  weamer,  Httlto 
oil  separated. 

The  Aowem  are  not  aaUed,  nor  m 
any  other  treatmeht,  before  behag  oon'rsjed 
on  the  heada  of  men  and  woman,  and 
animals,  to  tbe  distilling  afypantna.  Tl 
of  a  tinned-oonper  still,  ereoCed  on  a  si 
bncks,  and  heated  by  a  wood  fiie ;  from  th 
a  stroigbt  Ian  pipe,  wbiob  ffW^QcIf  te»TI 
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ntly  filled  with  cold  water,  by  a  spout,  fzx)m 
nicnt  rimlet,  and  constitutes  the  condenser. 
±  etilLs  arc  usually  placed  together,  oft<rn 
i  shade  of  a  large  tree.  The  still  is  charged 
50  lbs.  of  roses,  not  previously  deprived  of 
es,  and  double  the  volume  of  spring  water, 
adon  is  carried  on  for  about  I  ^  hour,  the 
g  simply  a  very  oily  rose-water  (qhyul-suyu). 
4tcd  flowers  are  removed  from  the  still,  und 
on,  is  used  for  the  next  distillation,  instead  of 
r.  The  first  distillates  from  each  apparatus 
md  distilled  by  themselves,  one-sixth  ]>eing 
;  the  residue  replaces  spring  water  for  sub- 
|Btion5.  The  aistilLite  is  received  in  lonsf- 
bMm,  holding  about  \\  gallon.  It  is  kept  m 
1  day  or  two,  at  a  temperature  exceeding 

ty  which  time,  most  of  the  oil,  fluid  and 
I  hare  reached  the  surface.  It  is  Hkimmed  off 
loDg.handled,  fine-orificed  tin  funnel,  and  is 
Ibrsale.  The  last-run  rose-water  is  extremely 
ud  is  much  priced  locally  for  culinary 
lal  purposes.  The  quantity  and  quality  of 
;  much  influenced  by  the  character  of  the 
n  distilling.  When  hard  spring  water  is 
he  otto  is  rich  in  stearopteue,  but    less 

and  fragrant.  The  average  quantity  of 
is  estimated  by  Baur  at  0  037  to  0  040  p<T 
ler  authority  says  that  3,200  kilos,  of  roses 
of  oiL 

.  carefolly  distilled,  is  at  first  colourless, 
becomes  yeUowish ;  its  specific  (gravity  is 

Fahr. ;  its  boiling-point  is  44 1^  Fahr. ;  it 
:  -S^'toeO-S^Fahr.,  or  still  higher ;  it  is*jluble 
Icohol,  and  in  acetic  acid.  The  most  usual 
testb  of  the  quality  of  an  otto  are  (1)  its 
s  congealing  point,  (3)  its  crystallisation, 
in  be  judged  only  after  long  experience. 
should  congeal  well  in  five  minutcH  at  a 

of  54*5°  Fahr.  ;  fraudulent  additions 
ongealing  point.  The  crystals  of  roso- 
je  light,  feathery,  shining  plates,  filling 
uid.  Almost  the  only  material  used  for 
heightening  the  apparent  proportion  of 
is  said  to  oe  spermaceti,  which  is  easily 
from  its  liability  to  settie  down  in  a  solid 
am  it«i  melting  at  122^  Fahr.,  whereas 
uses  at  91-4**  Fahr.  Possibly  paraflin  wax 
Msily  escape  detection, 
rations  by  meami  of  other  essential  oils  are 

difficult  <rf  discovery,  and  much  more 
;act,  it  is  said  that  none  of  the  Bulgarian 
detelv  free  from  this  kind  of  soplusti- 
e  oils  emplovcd  for  the  purpose  arc 
«  grass  oils  lAndropogon  and  Cymbopopon 
T  that  afforded  by  AndropogoUy  SchfBnanthua 
^ki  by  the  Turks,  and  commonly  known  to 
s  **  geranium  oil,*'  thoug^h  quite  distinct 
eranium  oil.  The  addition  is  generally 
riaJding  it  upon  the  rose-leaves  ])efore 
t  is  largely  produced  in  the  neighbourhood 
.  exported  to  Turkey  bv  way  of  Arabia ;  it 
LTabs  in  Constantinople  in  large  bladder* 
d-copper  vessebs  holding  about  120  lbs. 
ly  itttelf  adulterated  with  some  fatty  oil,  it 
Icrgo  purification  before  use.  This  is 
he  following  manner: — The  crude  oil  is 
■ken  up  with  water  acidulated  with  lemon - 
Ueh  it  IS  poured  off  after  standing  for  a 
■shed  oil  is  placed  in  shallow  saucers,  well 
a  sad  nir^hj^  which  it  gradually  loses  its 

odour.  Spriog  and  early  summer  are  the 
for  tbo  operation,  which  oooupies  two  to 
ficoriiy  to  <ho  state  of  the  weather  and 
f  tho  o£  TW  floneral  charaotors  of  this 
■Oar  to  iStkom  m  otto  of  roses— even  the 
y  a  distent  tMaaSilsnce— that  their  dis« 
ihoL  iNfaud  if  B  naUer  of  praotioal  iu' 


j  possibility.  The  ratio  of  the  adulteration  varies  from  a 
j  small  figure  up  to  80  or  90  per  cent.  The  only  safe- 
guard against  deception  is  to  pay  a  fair  price,  and  to 
deal  with  firms  of  good  repute,  such  as  Messrs. 
Fapasoglu,  Manoglu  and  Son,  Ihmsen  and  Co.,  and 
Ilcustein  and  Co.,  in  Constantinople. 

The  otto  is  put  up  in  squut -shaped  flasks  of  tinned 
copper,  called  AuNkuoiatj  holding  from  1  to  10  lb.,  and 
sewn  up  in  white  woollen  cloths.  Usually  their  con- 
tents aro  transferred  at  Cunstimtinople  into  small  gilded 
bottics  of  German  manufacture  for  export.  Tho 
Bulgarian  otto  harvest,  during  tho  five  years  1867-71, 
was  reckoned  to  average somewhatlielow  400, 000 //i^/iVai^ir,. 
miskaUf  or  midka!»  (of  about  3  dwt.  troy),  or  4,226  lb. 
av. ;  that  of  1873,  which  was  good,  was  estimated  at 
500,000,  value  about  700,000/.  The  harvest  of  1880 
rcoHsed  more  than  1,000,000/.,  though  the  roses  them- 
selves were  not  so  valuable  as  in  1876.  About  300,000 
meticiU  of  otto,  valued  at  932,077/.,  were  exported  in 
1876  from  Phillipopolis,  chiefly  to  France,  Australia^ 
America,  and  Germany. 


PROVINCE    OF    ASTEILVBAD    AND    ITS 
INHABITANTS. 

^Vstcrabod  is  situated  in  tho  south-east  comer  of  the- 
Ca:4piau  Sea  ;  its  inhabitants  do  not  exceed  45,000,  and 
tho  town  of  Astenibad  can  only  boast  of  8,000  souls.  It 
is  boimded  on  the  south  by  the  high  range  of  moimtaina 
which  separate  the  Persian  Caspian  pronnces  from  the 
other  parts  of  Persia.  Ou  the  north  it  is  bounded  by 
the  Atruk  as  fur  as  Chat,  situated  at  the  confluence  of 
the  Souibar  and  the  Atrc»k  ;  beyond  that  p<>int  it  is 
doubtful  where  tho  boundary  lies  in  that  direction.  The 
west  is  bounded  by  the  Caspian  Sea  and  tho  province  of 
Miizonderan,  andin  the  eastit  is  adjoining  to  the  province- 
of  Meshod.  Gez,  Molla.  Kell5,  and  Gumush  Tc^pfe  are 
the  only  ports  in  tho  province  in  use.  The  former  is  in. 
weekly  communication  with  the  other  ports  of  the 
Caspian  by  means  of  the  Mercury  and  Katkas  steamers^ 
and  although  but  a  small  village  of  150  houses,  it  is. 
the  emporium  of  all  the  trade  carried  ou  between 
the  civilised  world  and  north-east  Persia.  Eng- 
lish manufactures,  French  sugar,  and  Russian  hard- 
ware  find  their  way  thr«>u^h  Gez  to  Meshed  and  Herat,, 
while  Yezd  opiiun,  Meshed  carpets,  Sobzewar  silkwona 
eggs,  Damghan  lead,  Asterabod  cotton  and  wheat  find 
an  outlet  tiirough  Gez.  The  province  of  Asterabad  is 
well  wooded,  and  is  watered  by  numerous  mountain 
streams.  The  principal  districts  are  those  of  Auazan, 
Sedem,  Rustak,  Asterabad  Rustak,  Katoul,  Finderisk, 
Shahkou,  and  Salwar.  Tlio  inhabitante  of  Asterabad 
mostly  belong  to  the  Kajar  tribe,  of  which  tho  Shah  of 
Persia  is  the  chief ;  members  of  the  Tat  tribes  are  also 
to  be  met  with.  As  head  of  the  Bjijors,  the  Shah 
poHsesscs  considerable  estates  in  tho  province,  which  are 
fanned  out  to  various  individuals,  gi\'iug  a  rental  of 
£7,700.  The  fertility  of  the  soil,  wherever  it  has  been 
cleared  of  the  overhanging  forest,  is  wonderful,  pro- 
ducing as  much  as  from  00  to  120  bushels  for  one- 
bushel  sown.  The  timber  in  the  forests  is  magnificent,, 
and  in  any  other  country  it  would  form  a  source  of  great 
riches,  but  over  the  whole  extent  of  tho  province  there 
is  not  a  single  road  worthy  of  that  name,  and  the  traflic 
that  penetrates  into  the  interior  has  to  wend  ite  way  on 
horseback  through  the  forests  and  through  the  lico 
fields. 

Parallel  with  the  Elboorz,  and  at  a  distance  of  20  miles 
to  the  north,  runs  the  river  Gurgan,  about  60  miles 
long.  Fifteen  miles  or  so  north  of  the  Gurvaa  is  the 
Atrok.  Between  these  two  rivers  is  to  be  found  the 
most  fertile  soil  tiiat  can  possibly  be  imagined,  and  it 
is  on  this  strip  of  land  that  the  Turkomans  pitch  their 
olichs ;  the  Yemoote  between  tho  sea  shore  and  Gombus-«. 
i-Kabous,  60  miles  inland ;  and  the  Goklans  between 
(hi9   point  and  Eari'K^kh.     The  Yemoot  tribe  of 


I  . 


240 


JOTTBNAL  OF  THB  SOdETT  OF  ABT8,  Fxbbttaby  11,  1881. 


Turkomans  number  about  80,000  familiee,  of  which, 
however,  only  about  20,000  have  anything  to  do  with 
Persia.  Thej  are  sub-divided  into  two  distinct  tribes, 
named,  respectively,  Jaaferbai  or  Sherif,  and  Attabai, 
or  Chuni.  The  Jaaferbai  Turkomans  comprise  two 
grand  divisions — the  Yar  Alls,  and  the  Noor  Alis,  each 
having  various  sub- divisions  of  its  own.  The  Attabai 
Turkomans  have  also  two  g^rand  divisions— the  Attabai 
proper,  and  the  Ak.  Each  of  these  divisions  comprise 
two  classes  of  Turkomans,  called  respectively,  Gharvai, 
and  Chumour,  that  is  to  say  the  rich  or  noble  dass,  which 
can  afford  to  move  about  from  place  to  place,  and  the 
poorer  dass,  called  Chumour,  whose  means  do  not  en- 
able them  to  move  away  from  the  banks  of  the  Gurg^. 
The  Charvai  are  in  the  habit  of  moving  towards  the 
north,  as  far  asthe  Balkanmoimtains,  near  Kraanavodsk, 
twice  a  year.  When  the  harvest' is  ripe,  these  nomads 
return  to  the  Gurgan.  The  Chumour  are  the  people, 
generally  speaking,  who  are  addicted  to  man  stealing. 
The  amount  of  tru)ute  paid  by  the  Yemoot  Turkomans 
to  the  Persian  Treasury  is  2,000  tomans ;  it  is  colleoted 
both  in  money  and  kind,  such  as. carpets  and  felts.  Ad- 
vantage is  frequently  tfUcen  hy  the  Persian  authorities, 
of  any  discord  reigning  among  the  Turkomans  them- 
selves to  increase  the  amount  of  taxation,  and  the 
Turkomans  seize  the  first  opportimityto  recoup  them- 
flelves  on  the  villagers  of  Asterabad.  The  Qoldims  were 
formally  12,000  families,  but  owing  to  the  constant 
attacks  made  upon  them  bv  their  Persian  neighbours, 
the  Saad-el-Ixx)  Kurds  of  Boojnoord,  they  have  now 
been  reduced  to  4,000.  They  inhabit  the  rich  plains, 
situated  on  either  side  of  the  Gurg^,  east  of  Gkimbuz- 
i-Kabous.  Hie  amount  of  tribute  paid  by  the  Qoklans 
to  the  Treasury  is  6,000  tomans,  which  is  colleoted  by 
Yar  Mohammed  Khan,  of  Boojnoord,  and  handed  over 
to  the  Gk>vemment  of  Asterabad. 

Besides  the  regular  caravans,  a  large  number  of  pil- 
grims pass  through  the  province  of  Asterabad  every 
year  from  the  western  shores  of  the  Caspian  Sea,  pro- 
•oeeding  to  the  Holy  Shrine  of  Beza,  the  seventh  Imaum 
of  the  Shias,  whose  tomb  is  in  the  dty  of  Meshed,  in 
Khorassan,  and  to  defray  the  expenses  of  the  journey, 
the  pilgrims  usually  carry  with  them  small  naroels  of 
merchandise ;  by  tms  means  the  produce  ana  industry 
of  Russia  and  the  Caucasus,  and  even  of  Western 
Europe,  finds  its  way  up  to  the  confines  of  Afghanistan, 
while  the  produce  of  Cenixal  Asia,  in  the  shape  of 
oarpets,  coarse  doth,  fdt,  lamb  skins,  dried  fruit,  and 
predoos  stones,  finds  its  way  to  the  markets  of  Western 
Asia  and  Constantinople. 


CINCHONA  BARK  FROM  JAMAICA. 

A  large  consignmebt  of  Cinchona  bark  from  Jamaica 
lugi,  during  the  past  few  months,  found  its  way  into  the 
Xiondon  market,  where  it  has  met  with  a  ready  sale, 
and  at  prices  far  in  advance  of  those  realised  for  Cey- 
lon and  East  Indian  bark.  The  results  of  the  Jamaica 
Cinchona  sales  for  the  year  1879-80,  have,  according 
to  the  report  of  the  Director  of  Public  Gkirdens 
and  Plantations,  diffhtly  exceeded  the  estimated  re- 
turns, and  are  as  follows: — Quantilj  of  bark  shipped, 
27,399  lbs.;  fross  amount  realised,  £5,380  9s.  6d., 
nett  sum  realised,  £5,146  8s.  7d.  It  is  shown  in 
the  report  just  z^ened  to,  that  crown  bark  re- 
alises the  highest  price,  and  the  greater  value  of  this 
being  established  as  against  red  bark,  it  is  found 
desirable  to  plant  the  red  bark  only  at  devations 
(2,500  to  4,000  feet)  where  the  crown  bark  will  not 
grow.  The  latter,  however,  may  be  cultivated  in 
Jamaica  over  thousands  of  acres  on  the  Blue  Mountain 
slopes,  on  all  elevations  above  4,000  feet.  The  follow- 
lag  quotations  of  nrioes  will  show  the  comparison 
lietween  Cevlon  ana  Jamaica  barks.  For  red  bark 
**  fine  quill,*'  from  Ceylon,  reached  a  maTimum  of 
U.  3d.  per  lb.,  as  against  48.,  for  **  fkir  quill,"  from 


Jamaica.  For  '*  red  root  bark,"  the  highest 
Jamaica  produce  was  48.  8d.  per  Ih.,  for  "  siw 
as  against  2s.  6d.  for  "^ood  root,"  from  Cey 
showing  an  advantage  m  favour  of  Jamaica  i 
to  the  extent  of  2s.  2d.  per  lb.  For  "  twir  i 
ordinary  "bark  of  Cinehona  nwrn'rv^m,  Ceylon 
obtained  from  2}d.  to  Is.  per  lb.  as  agamst 
Is.  6d.  per  lb.  for  similar  barkfram  Jamaica.  "I 
will,  it  is  hoped,  show  that  as  with  the  cdebit 
Mountain  cofPee  of  Jamaica,  so  with  the  CSnch 
grown  in  the  same  region,  the  conditions  of 
climate  appear  to  be  eminently  fevourable  to 
duction  of  the  best  qualities  of  these  valuable  | 
and  as  large  tracts  of  land  and  the  neoesaary  la 
now  available,  there  are  only  wanting  snfmaei 
and  energv  to  overcome  the  initial  diiBcoltifl 
enterprise.'' 

Accompanying  the  reijort  from  whence  the 
extracted  are  a  series  of  instructions  under  Um 
'*  Hints  and  suggestions  for  raising  Cinohoai 
from  seed  and  establishing  Cinchona  plantatia 
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MACTTEAR'S  MECHANICAL  FUBNACI 
CONTINTJOUS  SYSTEM  OF  M ANUFACl 
SULPHATE  OF  SODA. 

Referring  to  the  report  of  Mr.  Maotear's  papei 
cussion  thereon  in  the  Journal  of  February  4, 181 
our  patents  having  been  alluded  to  in  a  very  dis 
manner,  we  rdv  upon  your  sense  of  fairness  in 
ting  a  few  brief  corrections  to  go  forth  to  you 
through  the  same  medium,  viz. : — 

1.  We  beg  to  point  out  that  our  first  pateol 
is  not  restricted  to  any  particular  form  of  a] 
but  covers  the  prindple  of  conducting  the  cs 
and  decomposition  in  the  same  vessel  by  mn 
means. 

2.  In  thia  patent  Mr.  Maotear  sees  notl 
'*  failure."  As  a  matter  of  fact,  although  noi 
seded  by  our  improved  pattern  oif  1880  date,  1 
from  25  to  30  furnaces,  on  the  original  plan,  iz 
operation,  the  returns  from  whidi  oontinoe  to 
factory. 

3.  Mr.  Mactear  states  that  the  "g^reatest  obj 
all  to  the  system  adopted  by  Jones  and  Wi 
which  holds  good  equally  with  the  new  form  ol 
is  that  the  salt  and  add,  being  all  added  withi 
parativdy  small  period  of  time,  there  is  a  grei 
tion  of  muriatic  add  gas  at  the  beginning  of  tl 
tion,  and  a  rapidly  decreasing  amount  as  tb* 
continues."  This  objection  u  purdj  theorei 
practice,  it  is  found  that  with  proper  oo 
arrangements,  there  is  no  difficultj  whatever 
condensation,  the  fact  being,  as  stated  br  Mr.  < 
that  more  hydrochloric  add^  and  of  a  higher 
is  obtained  from  our  patent  furnace  uan  i 
ordinary  hand  furnaces. 

4.  There  is  nothingnew  in  the  " oontinuoaa 
adopted  by  Mr.  Miustear.  At  the  soggestloi 
Huffh  Lee  Pattinson,  of  Newcastle,  it  was  triei 
works  in  1876 ;  the  apparatus  for  the  purpc 
"screw  operated  W  a  ratchet  wheel,"  m 
described  by  Mr.  Mactear,  and  waspcovlrai 
tected  by  the  engineer  who  made  ».  U  i 
abandoned,  but  the  apparatus  is  in  our  band! ; 

5.  We  deny  that  our  rotatfcosr  fomaoe  (pali 
is  in  any  respect  an  *'  imitatioir*  of  Maoton^t 
ting  furnace.  It  was  merdr  a  rstem  to  on 
d|an,  tried  in  1875,  of  whioQ  wa  have  tiM  w 
The  prindple  of  a  rotating  pan  is  old,  auuli  d 
dther  Mr.  Maotear's  or  oar  own  Idaai  on  te  ■ 

Jen  1:1 
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oood  mteaae  of  Mr.  J.  A.  C.  Hay's  letter, 
;  lieg  to  be  ^low«d  to  nfnte  the  etatemeatA 

Soi^-HaiujneS'B)  paper,  in  aa  far  oh  they ' 
1  SojtlAzmud  or  »aj  otW  of  the  Oovem-  i 
VMka."     Hfl  then  prooeeda  to  ooDfirm  m}' 

in  BTTTj  detail  and  paitioolar.  I  alleged' 
in  dilEoiiltieB,  the  manner  of  the  gaa  worka  , 
h  Araenalhad  used  a  diort  eztraotioD.  Ur. , 
Du  thin  ititeineDt.  I  alleged  that  the  fuel . 
raa  anperior.  Mr.  Hay  ooofinua  this  by  i 
t  the  coal  they  used  iraa  ralatdle  caunel,  and 
•g  eiti&ction  "  it  ooutained  very  little  hoat- 
iM,  and  iru  not  lUed  under  the  letorts."  ' 
lay  meui  to  wy  the  fuel  was  woree  under  a ' 
•tion  than  a  lon^  one  f  If  so,  be  contradiotj 
at  made  to  nie  by  Ur.  Wallaoe.  wbo  said  it  i 
better.  Does  Hr.  Hay  mean  to  deny  that 
{■a  comee  o9  during'  the  first  two  or  | 
s?  Does  he  deny  thnt  it  comee  off 
Uy  during  that  period  ?  In  short,  doea 
loiy  what  he  himself  couflrmB,  by  his  i 
ocaaioiially,"  and  "in  order  to  meet  a  few 

emergencies,"  adopted  the  scheme  which  I 
:i  my  paper  ?  He  speaks  of  the  plan  harinfr 
d  to  be  Tery  expaninTe  and  nneeonomioal,^' 
Say  did  ndt  oairy  it  out  with  snffloient  in- 
his  is  hardly  to  be  wondered  at. 
jard  to  Ur.  Hay'B  paatsoript,  aa  to  whether 
*did  or  didnotsupply  me  with  the  facts,  thia 
}C  peiBanal  Tsrsci^.  I  certainly  nnderstood 
1  the  facts  precisely  as  I  stated  Qiem  in  my 
idin^  any  oonoliuiona  which  I  drew  from 
(  impreeaion  is  oonfiimed  by  Mr.  Hay's 
what  has  been  going  on  at  the  Anenal.  I 
Hawaii  of  any  offlcisi  relations  between  Hr. 
d  Mr.  Hay,  nor,  indaed,  am  I  now  aware 
rdations  an. 

W.   D.    SCOTT-HOMCBIKFT. 


of  the  Khool  from  peraoos  of  the  industrial  clua,  who  s: 

must  havepaflsed  the  Znd  ^raaa  art  eu 
and  Art  Department  in  freehand  drawing  at  Isait.  Those 
who  lisFe  somo  tmoirtedge  of  wood-earring,  or  bars  paned 
in  tba  other  aubjects  of  the  2Dd  grade  art  certiflcale,  or  in 
drawing  from  the  uttiqueuid  tho  figore,  aTGhitsctDral  draw- 
ing, or  denLgnlng.  or  m  modelling,  will  dq  prefsmd.  There 
are  now  aeverai  vacant  itudentahipfl,  and  Uiere  is  alao  avail- 
able aciximmodBtion  for  a  few  additioiial  paying  studenta- 
Students  who  have  been  in  the  school  not  Ibbs  than  twelve 
months  may,  on  the  lecommendatiDn  of  the  inspector,  re- 
ceive (Uch  payment  for  thoir  work  as  the  ooounittee  may 
determino.  By  penniuian  cf  the  Lord  Frceident  of  the 
Conncil,  itudents  of  the  school  have  the  privilwe  of  free 
admiHion  to  (he  South  KsmiingtOQ  Museum  and  Itbrariee, 
on  production  of  their  school  tickets.  Wood-carving  for 
the  trade  is  undertaken  by  the  school.  For  furtherinfonns- 
tion  rn  all  the  above  points,  applicatioas  should  be  addressed 
to  the  secretary  at  the  school. 

Somaitla  Sanitation. — Dr.  Richardson's  course  of 
cine  lectures,  to  be  delivered  before  the  Ladies'  Sanitary 
Auociation,  in  the  Hall  of  the  Society  of  Arts,  will  com- 
mence on  Saturday,  12th  inst.,  at  6.30  p.m.,  and  be  con- 
tinued on  succnaive  Sstuidnys,  until  April  B.      Tickets 

Si.  Bd.  for  each  lecture,  can  be  obtained  at  the  office  of  the 
AaMoiation,  32,  Boracra-strcot,  W.,  or  at  the  Society  of  Arts. 
*  '    Ission  tonnraservedsictinga,  Is. 


WOOD-CABTINO. 


which  took  place  last 


._„  1  Royal  Albert'hall   derives    .._ 

ppart  from  some  of  the  City  Companies,  and 
«  Scienoe  and  Art  Department,  as  some  of 
■m  taned  to  imagine.  I  hope  it  w^  do  good 
hm  tntde,  aa  well  aa  to  the  public. 

J.  H.  FoLLsm. 
Iga  miactnt.  W.,  Feb.  10,  ISBl. 


OEVEBAI    VOTES. 


!  Art  V«ed.««nlu.~-Thi 
with  tba  City  of  Ooilda  o! 


>. — lliia  Bohool  is  now 
_,    ._  iiiilda  of  London  Technical 

-  ...r  tba  direction  of  a  committee  of 

t,  al  wtdiii  Usnt.-Colanel  I.  F.  D.  Donnelly, 
tfnsan.  Day  and  evening  olaaaea  are  held  in 
Tie  dl^dMHS  are  held  bom  10  to  6  on  five 
^  and  bma  IB  te  I  m  Batnrdays.  The  evmiing 
kdi  fa^TtoSon  fonr  evenmgs  a  week,  vix 
Widn^  Tlnui^,  and  Friday.  The  fe«  {< 
■aMl>«Moatb,w£5Bqaartar.  The  toesfc_ 
iMti  valEi.  *imnOt,ar  £!a  quarter.  There 
H II  &M  itadi^aAtpa  in  the  school,  VI- 

^dKJatheewiagolawBi,  thefeei--. 

_  i_. "  I5;  lb*  City  and  Guilds  of 


HBBTiaes  OF  THE  80BIZTT. 
Obdinaay  Mebti:tos. 
Wednesday  evenings,  at  eight  o'olook:— 
FsBBuaxT  16. — "  The  Participation  of  Labour  in  the 


HUfi.  will  preaide. 

FSBBDISY  23. — 

Maboh  2. — "On  Lighthouse  Characteristics."  By 
SirWrLLunTHOMBoij,  LL,D.,  F.R.S,  F.  J.  Bbak. 
wRu.,  F.R.B.,  Chairmen  of  Council,  will  preade. 

MlBOR  16. — "B^in^and  Selling;  ita  Nature  and  its 
Tools."  ByProf.  Bo:(amtPbioe,  M.A.  LordAi-FBEn 
9.  CotTBoaiLL  will  predde. 

Mabch23. — "The  Increamng  Number  of  Deaths  from 
EiploBions,  with  an  Examination  of  the  Causes."  By 
CoBKGLiue  Walfosd. 

HiBOH  30. — "Recent  Adymioee  in  Bleobrio  Light, 
ing."     By  W.  H.  Fbeeob. 

Afxil  6. — "The  Manufacture  of  Qlass  for  Decora- 
tive Purposes."  By  H.  J.  Powell  CWhitefriars  Qlas.4 
Works). 

FOBEIOK  AXD  Ck)LONIAL  SEtTnOIT. 

Tuesday  evenings,  at  eight  o'clook: — 
Febbvabt22. — "  The  Langnagea  of  South  AMca." 

By  BOBBBT  N.  OtJBT. 

HlBOB  15. — "The  Loo  Choo  Islands."  By  Consnl 
John  A.  Oitbbiks.     Sir  Ruthebfobd  A1.000B,  K.C.B., 

will  preside. 

AFBii.fi. — "  Trade  Relations  between  Great  Britain 
and  her  Dependencies."     By  Williiic  WBrraiBTn. 

Applied  Chehistbt  and  Phtbios  Brxmos, 
Thorsday  erenings,  at  eight  o'clock: — 

FEBBuaBT  24. — "Deep  Sea  Inrestigation,  and  the 
Apparatus  uaed  in  it."  By  J.  Q.  BuoHiMUf,  F.R.S.E., 
F.C.3.    Captain  Sir  Qkobos  8.  Nuts,  R.N.,  Ei.C.B., 


1     F.U.8.    Uaptain»irU 
ielF.R.3.,wilIpra«ide. 
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Masch  24.^''The  Fatnre  Developmfiiit  of  Eleotrioal 
Ai^Uanoes.' '    By  Prof.  John  Psb&t. 

The  meeting  previoiudj  announod  for  April  7  will  be 
held  on  May  12. 

Indian  Sectioh. 

Friday  eveniDgs,  at  eight  o'clock : — 

Febefabt  11. — "  Gold  in  India.'  *  By  Htdb  Clabks. 
Sir  WnJiAX  Robinsgn,  X.C.S.I.,  will  premde. 

Mabch  4.— *<The  Besults  of  British  Knle  in  India." 
By  J.  H.  Maclean. 

.Masch  25.— >*'The  Tenure  and  Cnltivation  of  Land 
in  India."    By  Sir  Geoboe  Campbell,  K.O.S.I.,  M.P. 

Mat  13.— **Burmah."  By  General  Sir  Asthttb 
Phatbe,  G.C.M.G.,  KC.S.I.,  C.B. 

Members  are  requested  to  notice  that  it  may  be 
neceiisary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantob  Lecttjbss. 

Mcnday  eyeniiigs,  at  eight  o'clock : — 

The  Second  Course  will  be  on  **  Watchmaking," 
by  Edwakd  Bioe,-  M.A.    Three  Lectures. 

Syllahut  of  the  Courne. 

Lecture  II. — FEBBrABY  14. 

The  ordinary  watch — Degree  of  accuracy  required  in 
it — Systems  of  munufucture  in  this  coimtry  and  abroad 
— Description  of  Hpecimens  illustrative  of  the  yarious 
stages  of  construction — Comparison  of  the  several 
systems. 

Lectxtbe  III. — Febbuabt  21. 

Necessity  of  efforts  to  promote  the  art  in  this  country 
— ^Need  of  education,  theoretical  and  practical,  in 
horology— Literature— Great  want  of  uniformity  in 
gauges,  screws,  &c. — Exhibition  of  ordinary  and  compli> 
catd  watches,  and  of  watchmakers'  tools—  Conclusion. 

The  Lectures  will  be  illustrated  by  Specimens, 
Models,  and  Diagrams.  The  different  movements, 
&c.,  will  be  shown  enlarged  on  the  screen  by  means  of 
the  Aphengiscope  and  the  Electric  Light. 

.  The  Third  Course  will  be  on  '« The  Scientific 
Principles  involved  in  Electric  Lighting,"  by  Prof. 
W.  G.  Adams,  F.R.S.    Four  Lectures. 

March?,  14,  21,28. 

The  Fourth  Course  will  be  on  **  The  Art  of  Lace- 
making,"  by  Alan  S.  Cole.    Three  Lectures. 

April  25  ;  May  2.  9. 

The  Fifth  Course  "^-ill  be  on  **  Colour  Blindness 
and  its  Influence  upon  Various  Industries/'  by 
B.  Brttdenell  Carter,  F.  U.C.S.    Three  Lectures. 

May  16,  23,  30. 

Admission  to  Meetinos. 

Members  have  the  right  of  attending  all  the 
Society*8  meetings  and  lectures.  Every  Member 
can  admit  two  friends  to  the  Ordinary  and  Sectional 
Meetings*  and  one  friend  to  the  Cuitor  Leetnres. 
Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
en  the  personal  introduction  of  a  Mfmber. 


MJUrtUiUS  FOB  THS  EMUUTG  WS 

MoxDAY,    Feb.   14th...80CI£TT    OV    ABT8, 
Adelphi. W.C.,  8  p.m.    (G&ntor  Leetnres.) 
Rim,  **  WatrhmaMnf  .>>    (Lecture  n.) 

Royiu  Institution,  AlbemarleHitreet,  W.,  3  j 
HnelTer,  " The  Tronbadofum.**    (liCetnTe  ^ 

Royal  Geographical,  Univenitf  of  London, 
gardens,  W.,  ^p-m.  Hr.  William  IC.  Cr* 
uraphical  and  rhyaical  Afipects  of  Saxawai 

British  Andiiteots,  9,  Condnit-atreei,  W.. 
joumed  DiMoimion  onHr.  £.  C.  Robin»*  jt 
tary  Science  in  its  Rdation  to  Ciril  Axchit 

Medical,  11,  Cliandoa-etTeet,  W.,  8^  p.m. 

London  Institution,  FinsburyHsrcns,  E.C., 
John  Lnbbock,  **  Frait  and  Seeds.'* 

Tuesday,  Feb.  Ifirn... Royal  Institution,  Albemarle- 
p.m.  Prof.  E.  A.  Sdiifer,  •*  The  Blood." 
Civil  Engineers,  S5,  (jroat  Geoigenitreet, 
S.W.,  8  p.m.    DiscuHHion  upon  the  papc 
Colson  and  Meyer,  "  The  Poitdnouth  Docl 
sion  Works." 
Statistical,  tkunerset-houne-tenaoc.  Strand,  "^ 
PlBthological,6a,  Bemera-street,  Oxford-cctrec 
Zoological,    11,  Hanovcr-Muare,  W.,  hA  i 
Socretar}',  "Additions to tne Society's Meii 
the  Month  of  January,  18^1."    2.  Mr.  ( 
house,  **Tli<!  Coleopterous  Insects  Helo: 
Family  Ilispidce^  collected  by  Mr.  Buckley 
8.  Mr.  W.  L    Distant,  •*  Additions  to  i\ 
Fauna  of  the  Ethiopian  Region."     4.  Ik 
Smith,  **  A  Collection  of  Shells  from  \jikti 
and  Nyassa  and  Other  Localities  in  East  i 

Wedxesdat.  Feb.  10tii...80CI£TT  OF  ABT& 
Adelphi,  W.C,  8  pjn.    Mr.  Sedley  Taylo 
tidpation  of  Labour  in  the  lYoflts  of  Ente 

MeteorolMncal,  25,  Great  George-street,  fl 
1.  Mr.  Cnarles  Greaves,  **  Hdative  Humid 
William  Marriott,  *'  The  Frost  of  Januai 
the  British  Isles." 

Institute  of  Buikers  (at  the  Theatre  of  the  I 
tution,   Finsbury-cuTus.    E.C.),  6  p.m. 
Ellis,  **  The  dealing  System  Applkd  to  Ti 
tribntion." 

Archfeological  Association,  32,  8ackville-«tie 

1 .  Mr.  F.  Brent,  "  Prehistoric  Interment  ai 

2.  Mr.  C.  Wntkins,  **  Rcmian  Wall  of  Londa 
ditch."  3.  Mr.  J.  RomiUy  Allen,  "Nt 
Grange." 

Thursday,  Feb.  17Tii.,.BQyalj  Burlington-house,  W 

Antiquaries,  Burlington-huuse,  W.,  8^  p.m. 

Linnean,  Burlington-house,  W.,  8p.m.  1 
Day.  "  British  Fishes."  2.  Mr.  C.  B-  Ch 
ana  Left-hand  Contortion  of  the  Corolla." 
M.  Duncan,  **A^  New  Form  of  Sponge."  4. 
G.  Shattock,  "  The  Reparative  Ftoombcs  ^ 
Vegetable  Tissues." 

Cliemioal,  Burlington-house,  W.,  8  p.m. 
Election  of  Felkms.  2.  Mr.  D.  Tomnu 
Apparatus  for  lowing  the  Dissodatioa  oi 
Salts."  Mr.  M.  W.  Williams,  "The  I 
Organic  Carbon  and  Nitrogen  in  Wat 
simultaneously  with  the  Estimation  of  Nit 

London  Institution,  Finsbury  -  circus,  £ 
Rev.  H.  R.  HawBis,  "  Violins." 

Royal  Institution,  Alljemarle-street,  9  p.m. 
*•  History  of  Drawing-room  Music"  (Led 
Musical  Illustrations. 

Royal  ^Historical,  22,  Albemarle-street,  W. 
Mr.  Henry  E.  Maiden,  "The  BatUe  oi 
tween  Ethelwulf  and  the  Danes  in  a.d.  ! 
Frederick  G.  Fleay,  "  The  Connection  bet 
and  Allegory  in  certain  Fbema  by  Chaucer 

Numismatic.  4,  St.  Martia's-place,  W.,  7  p.i 

Philosophical  Club,  WiDls'sHrooma,  St.  Ja 
6i  p.m. 

Civil  and  Mechanical  ffngiwwa,  TiWaubniBsi 
S.W.,  7  p.m.  Mr.  A.  F.  E.  Gniiit,  "'W 
Strata  of  tbe  ThfJOMS  Basfb.*' 

Friday,  Fn.  18kii..,GeologiQid^  .BaHiivtoa-liaaK 

Anmial  Meetii«.      -*-• 
Royal  XJniteA'Servioe  DuAitatidB,  Whltthan 

Mr.  Eu  Delmor  Mamn,  «*Hi3  nont  idd 

and  on  the  Busao^CWf  fe  Anptife.'* 
Royal  Instittttian,  Albwnarit-^tJeeiU  W^  ftp. 

Lubbock,  "Fruits  and  Seeds."     .* 
Fhflok)gioal,  Unirenity  Oonege,  WjC..  8p 

Sweet,  *•  Prommeiatloii  of  WiUL*  -  (Bart 

Baturd  ay,  Feb.  l^ra. .  .Ladies'  aanHvTvAmektloD  ( 
09  niT.  Society  or  Axn),  (kwpJB^  Br.  & 
won,  "  Domestic  flaiiitsHnii » llf  Wli  s*  H 
tnrBll')  ■    v  '    •    1 

Rmral  Lastitutiont  AlbemMJli  JtitL  W^  S 
Stuart  Poole,  "AndentEgyptfainGMV 
tions"    {Tii-*^iirfrl.i 
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FRIDAY,  FEBRUARY  \%^  1881. 


br  tiU  Botit(tffA»M  U  tidirt$§§d  to  iU  Seer^karg 


VOTICES. 


CAHIOB  LECTUBBS. 

second  lecture  of  tlie  second  course  was 
red  on  Monday,  14th  inst.,  by  Edward  Bigg, 
on  "Watchmaking."  The  points  to  which 
ion  was  specially  drawn,  were  the  degree  of 
cy  required  in  the  ordinary  watch,  the 
L  of  manufacture  in  this  country  and  abroad 

oomjMrison  of  the  several  systems.  The 
)  was  illustrated  by  the  use  of  the  aphengi- 
andthe  electric  light,  which  enabled  different 
of  watches,  and  the  works  of  several 
B8  (going  and  not  going)  to  be  reflected  on  a 
.    The  audience  were  thus  able  to  see  the 

object  itself  on  an  enlarged  scale.  Next 
it  is  intended  to  show  the  action  of  repeating 
her  watches  in  the  same  manner. 

collection  of  specimens  illustrative  of  the 
IS  stages  of  construction  in  the  watch,  which 
ixhibited,  will  remain  in  the  rooms  of  the 
y  for  a  week,  and  can  be  seen  by  anyone 
ited  in  the  subject,  on  presentation  of  his 

lectures  will  be  published  in  the  Journal 
I  the  summer  vacation. 

LABEL  FOB  PLAHT8. 

Gooncil  are  prepared  to  award  a  Society's 

'  Medal,  together  with  a  prize  of  £5,  which 

«!  placed  at  their  disposal  for  the  purpose 

r.  0.  F.  Wilson,  F.B.S.,  for  the  best  label  for 

i  object  of  the  offer  is  to  obtain  a  label  which 
le  cheap  and  durable,  and  may  show  legibly 
if«r  is  written  or  printed  thereon ;  the  label 

be    siiitable   for   plants   in   open   border. 

eonsidnratiaps  will  principally  govern  the 
L 

dmen  labels,  bearing  a  number  or  motto, 
ooompooied  by  a  sealed  envelope  containing 
■Be  of  the  sender,  must  be  sent  in  to  the 
warj  not  later  ihaa  the  Ist  May,  1881. 


The  Council  reserve  to  themselves  the  right  of 
withholding  the  Medal  and  Prize  offered,  if,  in 
the  opinion  of  the  judges,  none  of  the  specimens 
sent  in  are  deserving. 


ABJOVBHMENT  OF  KBETIBO. 

At  the  meeting  of  Wednesday,  the  17  th  inst., 
the  discussion  on  Mr.  Bedley  Taylor's  paper,  '*The 
Participation  of  Labour  in  the  Profits  of  Enter- 
prise," was  adjourned  to  Friday,  the  2dth  inst., 
at  8  p.m.  Cards  already  issued  will  be  available 
for  the  adjourned  meeting. 


DOMBSnC    BOOBOXT. 


1.  The  Council  will  hold  a  Third  Congress  on 
Domestic  Economy,  at  the  Society's  Booms  in  the 
Adelphi,  London,  during  the  present  year. 

2.  The  Council  offer  Seven  Bronze  Medals,  and 
Certificates  of  Merit  for  Papers  (not  exceeding 
1 ,000  words),  written  by  Teachers  of  PublicElemen- 
tary  Schools  and  Training  Colleges,  which  shall  give 
an  accomit  of  the  best  method  practised  by  the 
teacher,  of  the  teacher's  experience,  and  the  re- 
sult of  the  teaching,  id  any  one  or  more  of  the 
seven  classes  of  subjects  named  below. 

3.  The  Education  Depeutment,  in  the  Code  of 
1880  (p.  31),  classes  the  following  subjects  under 
Domestic  Economy  for  Girls : — 

The  First  Branch  iacludes — 

Clothing  and  Washing. 

The     Dwelling — Wanning,     Cleaning,     and 
Ventilation. 

(c)  Bules  for  Health — ^The  Management  of  the 
Sick  Room,  Cottage  Income,  Expenditure, 
and  Savings. 

The  Second  Branch  includes — 

(a)  Food — Its  Composition  and  its  Nutritive  Yaloe 
h)  Food— Its  Functions. 

{c)  Food — Its  Preparation  and  Cnlinary  Treatment 
(».<?.,  Practical  Cookery)  {}  24). 

The  Council  have  resolved  to  add  the  subject  of 
Needlework,  which  will  be  exhibited  and  discussed 
in  the  Congress,  although  it  is  not  classed  in  the 
Code  as  a  branch  of  Domestic  Economy. 

4.  Only  one  medal  will  be  given  to  a  teachers 
but  the  subjects  taught  successfully  will  be  in- 
scribed on  the  one  medal  and  a  certificate  given. 

5.  The  papers  must  be  sent  to  the  Secretary  ot 
the  Society  of  Arts  by  the  Ist  May  next.  Each 
paper  must  be  enclosed  in  a  sealed  envelope,  bear- 
ing a  motto,  and  must  be  accompanied  by  an 
envelope  bearing  the  same  motto,  and  having 
within  it  the  writer's  name  and  address. 

6.  Ko  medals  or  certificates  will  be  awarded  if 
the  papers  are  not  of  sufficient  merit  to  deserve 
them. 
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nrouT  8I0TIOV. 

Friaay,  Febnui?  II,  1881 ;  BirWlLLlUl  Bosk 
BOBiKSOH,  ff,C.S.I.,  in  the  aIuut. 
1  ho  papier  read  w»a— 

GOLD  IN  INDU. 
ByHydt  Clarka. 

I.  ItwMorigiiiallyiDfended  that thia  paper  ihoold 
liave  been  read  before  a  seneral  meetmg  ol  the 
Society,  in  which  caie  it  might  baTe  been  treated 
in  ooiuiderable  detail,  for  popular  explanation. 
Thia,  howoTPr,  ia  not  suited  lor  the  audience  of  the 
Indian  Section,  acquainted  to  a  great  extent  with 
tlio  mbjeot,  and  whou  attention  has  already  bean 
««Ued  to  its  bewrinM,  If,  however,  the  mode  of 
teeatment  be  alt«red,  the  importance  of  the  subject 
ii  utme  the  lew,  if  it  be  not  indeed  greater.  It  ia  ot 
much  moment  to  all  interested  in  India  to  deter- 
mine what  is  the  real  character  of  the  gold  forma- 
tions, and  what  efieot  they  are  likely  to  have  on  ' 
tliBoonntoy.  i 

In  >o  dealing  with  the  matter  in  its  general  i 
i^lumi,  there  will  be  this  advauta«e,  that  the ! 
pouibilitv  of  promoting  any  iDdividuaTspeculation  ' 
irfnboeUminated. 

That  tbfre  will  be  speculation,  and  wild  speca- 
lation,  in  the  new  undertakings,  there  ia  not  room 
for  any  doubt,  but  that  is  not  to  be  taken  into 
account  in  the  serious  condderation.  It  is  not  the 
casualties,  not  the  extraneous  circam stances, 
which  oie  to  be  mainly  regarded,  but  the  really 
essential  oonditioiis. 

There  is  a  prevalent  sentiment  in  Indian  circles, 
that  it  is  necesf  ary  to  be  cautious  in  dealing  with 
the  gold  question.  It  is  necessary  to  be  cautious 
and  to  b«  prudent,  but  then  the  applicatiou  of 
this  principle  has  to  be  guarded.  If  it  be  con- 
«idered  desirable  to  avoid  follacioas  hopes,  and  to 
dii'coursge  undue  excitement  and  gambling,  it  is 
-none  the  less  desirable,  on  the  other  aids,  to  be 
cautious  and  to  be  prudent,  so  ae  not  to  impede 
or  discourage  the  le^timate  development  of  any 
resource  ot  our  Indian  empire ;  particularly  this, 
for  gold  is  greater  than  indigo,  than  tea,  than 
cinchona.  This  is  a  right  side  of  prudence,  for  if 
we  take  a  false  step,  then  in  this  case,  as  in  so 
many  others,  we  shall  throw  back  for  years  the 
advancement  of  tiie  population.  It  was  such 
Imitation  which  postponed  the  commencement  of 
the  railway  system  in  India,  and  which  has  | 
deprived  the  country,  oven  to  this  day,  of  its  full 
benefits,  and  such  examples  can  bo  multiplied. 

It  appears  to  the  public,  that  the  discovery  of 
gold  in  India  is  indeed  one  of  the  most  remarkable 
events  in  this  age,  which  has  seen  so  many  events 
materially  afftKiting  the  deetinies  of  tlie  human 
race.  The  re-discovery  of  gold  in  California,  and  its 
discovery  in  Australia,  greatly  as  they  acted  on  the 
enterprise  of  the  world,  yet  as  the  operations  in  ! 
connection  with  them  took  place  in  countries ' 
thinly  pec^Ied,  they  did  not  have  the  direct  in-  I 
flneiwe  which  must  result  from  the  development  of  I 
sold  mining  amidst  populations  numbered  by 
Eundreds  of  millions. 

In  the  Sams  way  as  the  existence  of  gold  in 
India  i«  regarded  as  a  new  fact,  so  ia  the  extent  of  I 
the  formations  regatded  by  many  with  doubt.    It 


is  beyond  the  power  of  any  one  to  determine 
profitableness  of  the  new  workings,  or  the  pre 
manner  in  which  the  oondition  of  India  will 
modified,  but  the  careful  obeerver  oaimot  &i 
ascertain  from  history  Uiat  the  anteoedent  oira 
stances  are  such  as  to  give  importance  to 
character  of  the  present  dereh^ment.  Ttui 
what  we  have  now  to  take  intoaooount,  not  ad 
results,  not  possible  loss,  but  the  real  gravi^ 
the  exploratioas,  so  that  we  may  nestber  ca 
gerate  our  expeotations,  nor  nu|ieot  by  careleMi 
what  may  be  fairly  eateemed  to  be  of  poaa 
value  to  tne  fonpire. 

The  gold  of  bidia  ia  baditional,*  and  yet,  in 
days,  ^Id  had  become  scarce  in  those  regie 
There  is  reason  to  think  that  the  poetical  leg* 
of  a  golden  age  are  not  without  foundation,  ■ 
that  Uiey  refer  to  a  time  when  the  river  aanda 
the  world  and  the  alluvial  formations  were  wcq 
for  this  metal,  which  tuTTiiahed  the  hoards  of  ^ 
kings  of  old.f  Thia  golden  age  was  followed 
the  archfeologiats  agree  with  the  poets,  by  a  bih 
or  brazen  age,  and  then  came  the  iron  ind^ 
I  giving  name  to  the  iron  age. 
I  Wherever  we  look  we  find  that  the  rivera 
been  cleared  of  the  accessible  gold,  and  wo 
I  evidence  of  very  old  workings.  India  aflord# 
aame  testimony.  In  ancient  timea  ita  oonsA 
must  have  been  the  richest,  for,  besidee  its  vi 
area,  it  has  numerous  rivers,  in  mostof  whichja 
is  still  found,  but  of  such  poor  yield  at  to  I 
scarcely  worth  working,  even  where  the  ittm  t 
wages  are  so  nominally  low. 

There  ia  Ksarcely  a  river  in  India  but  gives  wi 
denoe  of  the  wide  diffusion  of  gold,  thou^  tk 
rise  in  wages  haa  tednced  the  extent  of  kn 
working  from  what  it  was  40  or  50  years  ago.  1 
the  Indus,  between  Attock  and  Kalabagh,  as  mm 
as  2,000  01.  yearly  used  formerly  to  be  got.  (U 
ia  found  in  uie  basin  of  the  Ganges,  in  the  QooM 
the  Bomgunga,  and  other  rivers,  partioaU 
those  runuing  at  the  foot  of  the  Himal^w 
Hence  many  are  now  inclined  to  lotA  wi 
interest  on  possible  discoveries  in  those  regki 
In  Southern  India,  tliere  can  be  littie  donbt  tt 
the  known  sites  in  the  Wynaad  and  Hyaocs  B 
only  indications  of  lar^^  formatioiu.  Bh 
waahiugs  ore  numerous  m  the  Assam  pnmna 
and  it  has  even  been  estimated  that,  at  otw  ti> 
theyield  woe  near  40,000  oz. 

While  the  nnmeroua  andent  workings  a 
admitted  as  acknowledged  evidence  ot  fom 
yield,  yet  tJiey  constitate  with  many  a  old 
element  of  doubt,  becauoe  it  is  cona^«red  t 
cessation  of  working  is  an  indication  of  pnM 
worthlessnees. 

Ancient  workings  are  found  in  maoT  paota ' 
the  world,  as  in  Spain  largely,  and  in  Una  oomfe 
to  a  more  limited  extent.  Thus,  w«  are  iddt  I 
form  some  idea  of  the  iuflnencea  whiah  ml 
interfere  with  operataona.  The  intcnsptiasii  ■ 
not  necetsarilv  dependent  on  failnre  of  on,  i 
mines  which  tiave  been  abandooed  for  mwViii 


*  On  t]»  pmible 
Ible,  KB  an  Intcrstliu : 
KTiuI.    Ut.  Buaiwl  Je 


-      nth  India  wttliOphbstt 

litter,  t^Ifr.  F.  B.CkarfB,lB(faa  JTM 
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''^■^ed  and  kept  in  a  state  of  production  for 
8  penods.  Political  and  social  events  greatly 
*^'ttie8e  results.  At  former  epochs  mines  were 
^T  'Worked  with  convict  or  slave  labour,  and 
^et  times  with  serf  labour. 
A.  war,  or  an  invasion,  as  that  of  the  Mohamme- 
Bttf  Would  stop  slave  labour,  and  likewise  i^ect 
•  continuance  of  the  skilled  labour  necessary  for 
ipwfisioD.  The  stoppage  of  mining  of  itself 
o*^itiit«  an  obstacle  to  resumption ;  so  in  the  case 
A  table  lands,  the  abandonment  of  cultivation 
— ^'^  it«  o>Mi  evils  and  impediments.  Wood 
fte  open  country,  and  wild  beasts  find 
thiletbe  water-courses  are  interrupted, 
■wlies  are  formed,  with  fever  as  an 
it  consequence.  In  abandoned  mines,  the 
J^,  and  galleries  fall  in,  timber  rots,  and 
•wamulates.  By  and  by  the  knowledge  of 
fc|Kodnetive  parts  is  forgotten,  and  workmen 
f^^  Irft  the  district,  the  local  traditions  are 


,^JjpM>  were,  besides,  worked  by  what  has  been 
Iwtenned  serf  labour.  The  resident  population 
~B  compelled  to  contribute  labour  for  the  mines, 
tijoee  beyond  to  cut  and  transport  wood  for 
and  fuel,  or  to  find  carts  and  beasts 
supplies  and  produce  to  and  fro.  Such 
^labour  is  compensated  by  nominal  wages, 
Jnaamon  of  taxation,  or  by  exemption  from 
fiBtay  service.  If,  however,  the  population  is 
Wared  with  by  civil  or  foreign  war,  or  is  re- 
Mad  from  the  strong  hand  of  despotism,  then 
» whole  system  is  relaxed,  the  technical  training 
Bipears,  there  is  an  indisposition  for  mining 
H^fmeut,  and  it  becomes  very  difBcult  to 
ore  the  former  regulations  and  restrictions. 
ins  in  Asia  Minor,  for  instance,  the  relatively 
iflver  and  copper  mines  were  kept  working  with 
nhy,  and  many  were  abandoned.  The  Tokat 
er  mines  and  the  silver  mines  of  the  Gumush 
Mh  were  kept  going  by  exceptional  richness, 
^length  the  Ottoman  Government  hesitated  as 
•  economical  value  of  the  traditional  system. 
4  wia  gained  in  copper  and  silver  was  con- 
vl  to  be  lost  in  taxes  and  service,  and  the 
■  have  consequently  been  sold, 
e  condition  of  mining  is  generally  artificial. 
public  form  their  estimate  from  some  places 
BeptionaUy  rich  product,  but  mining  generally 
iQsiness  of  poor  and  uncertain  returns,  as  pre- 
BS  as  the  fisheries ;  many  a  mine  in  the  world 

eott  more  than  twenty  shillings  for  its 
I's  worth  of  produce.  The  ox>erations  are  often 
id  on  as  a  gamble  by  those  who  contribute 
il,  equally  by  those  who  contribute  labour  on 

or  tribute.  Whaling  and  sealing  encounter 
ime  vicissitudes.  Not  even  agriculture  is  so 
y  worked  as  such  operations.  £!very  thing  in 
liape  of  mineral  is  tried  and  raised  at  a  loss, 
mfc  profit  or  with  profit ;  a  slight  decline  in 
0i  price  will  throw  the  poorest  mines  out  of 
,  and  a  small  rise  causes  them  to  be  opened. 
,  differently  from  agriculture  and  from  fish- 
the  product  of  mining  is  put  in  abeyance,  and 
aded  even  for  many  years,  until  a  return  of 
il  or  greater  prosperity.  The  farmer  goes  on 
ing  something  in  the  famine  years,  but  the 
'  itajB  his  hand.  He  is  always,  to  some  de- 
migratory,  and  he  can  turn  to  other  employ- 


Thus,  in  a  career  of  such  vicissitudes,  there  are 
recurrent  epochs,  in  which  every  shaft  is  fruitless, 
and  the  condition  of  the  Indian  gold  mines  is  not 
exceptional.  Their  abandonment  in  no  degree 
shows  they  cannot  pay ;  it  is  no  argument  against 
their  resumption,  and  none  in  favour.  The  value 
of  the  Indian  mines  must  be  determined  by  condi- 
tions altogether  apart  from  such  facts.  The  facts 
are  in  favour  of  the  general  existence  of  g^ld 
formations,  and,  considered  in  this  light,  they  are 
of  great  importance,  for  they  bear  testimony  to  an 
extent  of  formations,  illustrative  of  former  enter- 
prise, and  inviting  present  consideration. 

The  condition  of  the  old  workings  is  very  well 
described  by  a  gentlemen  of  authority,  Mr. 
Samuel  Jeunings,  F.L.8.,  F.R.G.S.*  He  says, 
the  native  system  consisted  in  the  sinking  of  per- 
pendicular shafts  on  the  reefs  and  other  workmfl;8 
around  the  base  of  the  shaft,  so  long  as  it  was  saro, 
and  working  the  alluvial  deposits  on  the  sides  of 
the  hills,  so  long  as  the  dry  weather  continued ; 
but  as  soon  as  the  heavy  rains  of  the  season  set  in, 
work  became  impossible,  and,  as  has  happened 
recently,  the  rain  has  destroyed  the  excavations,  by 
choking  them  up  with  the  debris  and  earth  that 
had  been  loosened,  and  the  whole  operation  had 
to  commenced  again  anew.  Thus,  m  process  of 
time,  the  entire  surface,  to  the  depth  of  20  to  30 
feet,  was  completely  turned  over,  and  all  the 
precious  metal  extracted.  1  he  same  state  is  found 
in  the  West  African  workings.  The  idea,  says  Mr. 
Jennings,  of  protecting  their  shafts  by  timbering, 
does  not  appear  to  have  occurred  to  the  native 
miners,  whose  powers  of  penetration  seem  to  have 
been  limited  to  the  extent  they  were  able  to  ex- 
cavate in  a  single  season. 

In  my  opinion,  there  must,  however,  have  been 
more  able  mining  by  the  older  races.  An  adit, 
126  foot  in  length,  on  the  Kin  tail  estate,  seen  by 
Mr.  Brough  Smyth,  is  a  type  of  this  class.  There 
must  have  been  in  ancient  India  the  identical 
workings  of  the  old  miners,  of  which  we  have  such 
fine  specimens  of  Koman  and  earlier  times  in  Spain 
and  Britain. 

Although  gold  production,  under  an  enorgetio 
despot,  may  have  been  cairied  on  with  good  results, 
a  small  despot  or  chief  would  not  be  equally 
successful  in  the  attempt ;  on  the  contrary,  he  woula 
find  every  obstacle.  He  would  have  to  obtain 
assistance  from  without,  and  train  workmen  for  the 
extraction  and  the  reduction.  Thus,  it  is  not  at  all 
surprising  that  the  recent  representation  of  the 
ancient  wealth  was  found  in  the  gold  washing  of 
the  Kurumbar.  We  must  hesitate  to  take  minimum 
results  of  Kurumbar  efforts  as  any  measure  of  what 
is  to  be  achieved  under  operations,  by  machinery, 
quite  beyond  the  compass  of  simple  gold  washing. 
In  South  and  Central  America,  in  many  cases 
where  regular  mining  had  ceased,  the  Indians 
would,  by  a  few  days  of  river  washing,  get  such  a 
small  quantity  of  gold  as  was  required  for  their 
new  purchases  of  goods  from  the  traders.  On  this 
head  some  misconceptions  prevail,  for  it  is  supposed 
that  the  gold  washing  is  not  kept  up  for  some 
mysterious  reason.  The  real  reason  of  the  casual 
production  is,  that  the  Indian  is  not  by  pursuit  a 
gold  washer,  his  food  is  obtained  by  other  means, 
and  the  gold  is  sought  as  a  special  commodity,  for 

•  1Urapath*a  Journal,  Dec.  4, 1880,  p.  1881. 
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a  special  use.  Gold  washing,  too,  is  not  a  favoured 
employment  in  most  parts  of  the  world,  but  one 
that  is  irksome,  and  is  only  carried  out  on  a  large 
or  continuous  scale  by  compulsion. 

Nothing  can  be  a  better  testimony  of  the 
neglect  of  a  gold  district  than  its  falling  into  the 
hands  of  the  native  washers,  who  have  only  the 
simplest  apparatus.  The  most  inconsiderable  ap- 
plication of  better  expedients,  as  of  a  cradle,  alters 
the  whole  arrangements,  and  is  attended  with 
commercial  results.  The  native  gold  washer  can 
get  through  but  little  material,  and,  even  when 
most  expert,  in  some  districts,  sends  into  the 
current  much  of  the  gold. 

Political  events,  as  has  been  said,  must  have 
exercised  the  greatest  influence  on  the  alterna- 
tions of  gold  raising  in  India.  When  we 
look  back  and  consider  the  previous  events, 
which  have  so  affected  the  regions  now  at- 
tracting interest,  we  t>hall  be  able  to  allow  or 
others  far  remote,  or  unknown  to  us.  While 
gold,  when  accumulated,  dazzles  the  imagination, 
we  do  not  conceive  the  precarious  course  by  which 
these  accumulations  have  been  brought  together, 
and  that,  so  far  from  its  being  in  the  nature  of 
things  that  the  collection  of  the  metal  should  bo 
constant  and  never  be  interrupted,  it  can  only  take 
place  under  very  favourable  circumstances. 

In  the  early  stages  of  discovery,  it  is  very  diffi- 
cult to  arrive  even  at  an  approximation  to  the 
yield.  The  assays  can  only  be  thof^o  of  casual 
roedmens,  giving  no  real  estimate  of  the  residt. 
An  assay  must  depend  on  the  sampling,  and 
though  this  cem  be  effected  with  a  poorer  ore  like 
copper  and  lead,  it  is  difficult  with  gold  where  a 
very  rich  metal  is  widely  disseminatea. 

Even  where  assays  are  applied  in  a  practicable 
way  in  gold  mines,  there  is  often  a  large  difference 
between  the  assay  and  the  practical  yield,  even 
when  the  tailings  are  assayed.  Gold,  from 
its  nature,  can  be  distributed  in  such  minute 
fragments  that  it  is  not  mechanically  secured,  but 
remains  in  the  stuff,  or  is  floated  away.  In  a  mine 
so  productive  as  that  of  the  St.  John  del  Bey  Com- 
pany, in  the  Brazils,  which  has  given  dividends  for 
above  half  a  century,  the  best  estimate  is  that 
the  recovery  of  gold  has  only  been  from  70  to  73 
per  cent.,  leaving  from  27  to  30  per  cent,  for 
possible  loss,  as  the  processes  applied  to  the  re- 
maining material  are  successful  only  to  a  small 
extent.  The  only  possible  estimate  to  be  formed 
is  from  the  whole  yield  of  a  mine  like  the 
8t.  John  del  Bey,  and  then  a  large  deduction 
must  be  made  for  possible  loss  of  metal. 
For  gold  working  there  must  be  gold  on  the  spot, 
but  even  then  me  commercial  realisation  is  not 
secured.  There  is  *gold  enough  in  the  world,  the 
existence  of  which  is  ascertained,  but  which  is  not 
extracted.  This  is  the  case  in  Central  America, 
in  Colombia,  in  Venezuela,  in  Peru,  in  Bolivia, 
in  Brazil,  in  Africa,  and,  indeed,  throughout  the 
whole  world.  If  the  place  has  not  fatties  of 
access,  if  there  is  no  good  supply  of  suitable 
labour,  'and,  above  all,  if  there  is  not  sufficient 
water,  the  mineral  remains  imworked. 

If  the  mines  must  be  worked  and  drained  by 
X)owerful  machinery,  it  may  be  impossible  to  place 
such  on  the  spot,  for  want  of  roads  suitable  for  con- 
veyance. Even  if  machinery  can  be  placed,  it 
may  be  of  no  use  for  want  of  fuel,  or  for  want  of 


water-power.  Thus  a  variety  of  conditions 
to  be  regarded  in  forming  any  opinion  of  the 
value  of  any  district. 

On  account  of  the  small  quantity  of  mel 
gold  stuff,  large  quantities  of  material  mu 
pounded  in  order  to  get  it  into  a  state  for  redu 
Thus,  generally,  water  is  an  essential  for  aU 
operations,  unless  the  metal  exists  to  sue 
extent,  that  the  ore  can  be  conveyed  to  ai 
place  for  reduction.  Where  such  is  not  the 
dition,  the  mines  remain  unworked  in  som^ 
climates,  and  where  there  is  known  to  b 
enough. 

n.  So  far  as  Indian  gold  is  concerned,  th< 
tricts  now  under  consideration  are  in  a  hill  n 
subject  to  a  very  heavy  rainfall.  This  is  « 
off  by  streams,  and  in  some  parts  will  n 
available,  and  cannot  be  pounded  or  secure 
bends.  There  are,  however,  estates  where  stn 
and  in  other  districts  storage,  are  avaUabl 
water.  In  fact.  India  in  these  respects 
advantages  equal  to  most  portions  of  the 
fomian  regions,  and  beyond  Australia, 
are  few  parts  of  New  Zealand  better  provide 
are  there  in  Brazil. 

Thus,  where  an  estate  has  a  good  reef  on  it 
the  water  well  laid  on,  the  prospects  nw 
looked  upon  as  hopeful.  Still,  there  wH 
vicissitudes,  a  season  of  short  rainfall,  the  hui 
of  dams,  and  various  incidents,  which 
interrupt  steady  working. 

Calculations  are  put  forward  that  a  large 
inordinate  amount  of  capital  is  already  investx 
Indian  mines,  but  it  is  quite  idle  to  give 
figures.  The  greater  part  of  the  amount 
scribed  being  for  the  purchase  of  estates  hi 
gold  formations,  constitutes  a  mere  transfer, 
th^  country  is  |neither  richer  nor  poorer,  hof 
individual  wealth  may  be  affected,  and  the  o( 
tion  of  one  person  or  another.  The  true  a{ 
tionment  of  capital  is  for  the  export  of  machi 
and  for  the  remittance  of  wages  for  workmen 

The  truth  is,  so  far  from  a  large  amount  of  et 
being  provided,  it  will  be  found  in  more  thai 
case  tlmt  the  capital  is  insufficient.  Whenefc 
large  a  proportion  has  been  applied  for  pu» 
money,  the  working  will  be  starved,  and  ei 
good  mine  may  prove  unremunerative.  la 
cases,  the  first  capital  being  exhausted,  theofi 
holders  may  have  to  submit  to  a  total  loss,  ^ 
the  next  comer  may  get  a  largo  return  on  a 
small  investment.  These  are  the  contingeoe 
mining,  and  the  large  prizes  draw  people  into 
operations.  It  is  the  last  purchaser  who  ok 
the  whole  return  for  all  the  capital  which  has 
sunk  in  the  concern. 

The  iact  is,  the  absorption  of  oapital  willj 
a  great  degree,  aelf-regulating.  Only  a  li 
amount  of  capital  can,  in  1881,  be  appli 
opening  out,  to  working  and  to  machineq 
same  in  1882,  and  in  1883  very  little  capita 
be  applied,  unless  some  return  has  been  seeB 
will  be  found  that  so-called  gold  lands  cam 
sold  for  fabulous  high  prices,  any  more  thi 
nominal  low  prices. 

A  real  loss  of  capital  will  be  incaxred  by  ii 
cious  provision  of  machinery.  Wherever  too 
a  quantity  of  machinery  has  been  sent  out,  z 
mming  requirements,  but  to  prodooe  an  eff 
the  Stock  Exchange,  and  to  ran  up  the  shi 
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•*  may  be  looked  for.  Whenever  a  mine 
j  ol  vorlring,  although  the  machinery  may 
I  tod  m  fair  order,  it  seldom  fetches  its 
8  the  removal  of  machinery  is  very  difiBcult. 
•hea  machinery  is  kept  too  long,  during  a 
jon,  it  likewise  deteriorates,  and  may  be 
1  to  old  iron. 

1  the  real  investment  of  capital  in  India, 
twtanding  much  loss,  a  fair  return  to  this 
r  n»y  be  expected.  Machinery  m&kc8  a 
t  for  other  machinery,  and  so  does  the  supply 
pnttring  workmen  to  a  country.  With  a 
■■nber  of  such  men  attached  to  the  mines,  it 
•Mae  possible  to  introduce  and  use  other 
■nynot  otherwise  available.  The  expendi- 
»ygcs  is  not  likely  to  be  excessive ;  it  will 
>**"i  as,  when  found  unremtmerativc,  it  will 
ppw.  Even  the  large  salaries  of  superin- 
ihand  skilled  officers  cannot  be  a  total  loss 
IS  many  of  these  men  will  remain,  and  open 
w  enterprises.  A  very  good  example  of 
I  given  in  the  St  Jameses  Gazette  of  this 
?•  In  consequence  of  the  increase  of 
leryin  the  Linares  lead  district  of  Spain, 
^growerj  have  taken  to  the  purchase  of 
id  machinery,  instead  of  the  old  wooden 
•es.  It  will  be  noted  that  the  Belgian 
Jtnrers,  having  got  into  the  district, 
I  the  benefit  of  this  new  business, 
igh  rather  a  speculative  mode  of  regard- 
;  and  other  such  operations,  it  is  a  true 
;,  whatever  the  direct  result,  there  must 
I  from  introducing  into  India  Englishmen 
gence  and  enterprise.  Such  considerations 
led  to  particular  weight,  when  we  come  to 
le  natiopal  relations  of  such  undertakings. 
«  said,  indeed,  we  are  hedged  against  loss 
terial  point  of  view.  It  is  in  this  respect 
?land  in  the  long  run  is  found  not  to  have 
xjser  in  the  many  disastrous  ventures  in 
teg  of  fifty  years  ago.  The  internal  losses 
y  painful  to  many  over-speculative  persons, 

the  event,  the  country  was  no  loser. 
h  there  was  some  loss  in  Brazilian  mines, 
»8  gave  a  return,  and  in  the  cod  we  have 
lid  on  the  produce  of  Brazil,  which  has  in 
I  of  ways  been  a  benefit  to  us. 
8*,  it  is  from  no  single  set  of  figures  that 
mfluence  and  valae  of  such  operations  can 
rmined.  and  they  must  be  examined  as  a 
^  in  their  full  results,  with  all  their  losses 
weir  gains.  These  the  balance-sheet  of  a 
company  will  not  disclose,  as  it  will  not 
»  effective  distribution  of  capital.  There 
lo«  to  the  shareholders,  and  gain  to  the 
itarer  and  the  merchant, 
y  important  consideration  is  the  supply  of 

The  want  or  failure  of  this  has  put  a  stop 
•1  indtigtry  in  many  countries.  Thus,  in 
a  tlie  Portoffuese  times,  the  numerous  and 
tftsinines  of  tne  auriferous  districts  depended 
)  labour.  With  the  emancipation  of  the 
irholedifltriets  werethit>wn  out  of  yield,  and 
f  by  dose  attention  that  labour  has  been 

for  the  Ht.  John  del  Bey  mines,  and  the 
idends  hare  been  kept  up.  The  supply  of 
nvt  be  free  and  pontmnous,  and  consist  of 
» en  cUepoeed  to  engage  in  such  a  product. 
i»  etrength  of  GfaOe,  where  the  natives  arc 
to  undergo  the   drudgery,  and  receive 


regular  wages,  or,  as  tributers,  run  their  chance  of 
the  prizes  of  rich  and  casual  finds. 

It  is  likewise  necessary  to  have  English  or  other 
foreign  miners  who  understand  the  business,  and  are 
wffling  to  go  abroad,  and  encounter,  with  or  with- 
out their  families,  the  vicissitudes  of  distant  travel. 
So  far  as  this  population  is  concerned,  we  have  it 
at  home  in  Cornwall  and  Wales,  whence  many  pro- 
ceed, not  only  to  English  countries  in  Australia, 
South  Africa,  Canada,  and  the  United  States,  but 
to  foreign  lands.  They  are  as  familiar  with  the 
hot  climates  of  Brazil,  Chile,  and  Mexico,  as  with 
any  of  the  regions  they  frequent.  Then  there 
are  our  A\istralians.  There  would,  consequently, 
be  no  difficulty  in  obtaining  a  supply  of  workmen 
for  our  Indian  empire,  where  they  are  under 
English  protection.  The  same  circimistance  will 
favour,  in  case  of  need,  the  introduction  of  foreign 
miners.  The  mass  of  the  labour,  however,  will  be 
loccd. 

Our  own  people  are  well  acquainted  with  gold 
mining  in  Australia,  New  Zealand,  California, 
Brazil,  and  Columbia,  and  it  is  not  a  business  that 
they  have  to  learn,  but  one  in  which  they  have 
been  largely  engaged.  Much,  too,  depends  on  the 
enterprise  of  such  men,  for  many  classes  of  work- 
ing can  only  bo  carried  on  by  the  participation  of 
such  men  as  sharers  or  tributers,  one  of  the  forms  of 
mining  enterprise  which  distinguishes  it  from  most 
branches  of  industry.  It  is,  too,  an  inducement 
which  brings  in  labour  and  intelligence,  as  well 
as  capitflJ ;  and  mining  depends,  not  solely  on  the 
capitalist,  but,  in  many  cases,  largely  on  the  co- 
operation of  the  working  men,  who  share  the  risks 
as  well  as  the  profits.  Thus,  the  risk  of  the 
capitalist  is  sometimes  reduced ;  but,  at  all  events, 
something  more  than  the  efforts  of  the  capitalist  is 
brought  to  bear,  and  so  it  will  be  in  India,  where 
the  individual  labour  will  be  stimulated  by  an 
incentive  beyond  the  wages  of  labour. 

III.  Apart  from  any  operation  on  the  coinage  of 
India,  and  on  the  exchanges,  it  is  to  be  expected 
that  a  much  more  important  infiuence  will  be 
effected  on  local  prices  oi  wages  and  commodities. 
Looking  at  these  from  an  English  point  of  view, 
it  has  been  too  much  the  custom  to  consider  them 
as  dependent  on  English  conditions.  There  is, 
however,  very  little  contact  between  what  may  be 
called  the  English  system  of  prices,  and  the  Indian 
system  of  prices. 

The  contact  is  effected  by  the  export  from  India 
to  England  of  sugar,  coffee,  rice,  cotton,  jute  &c., 
the  prices  of  which  for  export  are  determined  by 
the  London  or  European  market  prices.  This, 
however,  exercises  very  little  influence  on  the 
main  bulk  of  the  agricultural  crops  of  India. 

Far  different  are  the  relations  between  England 
and  the  countries  on  the  adjoining  seas,  Ireland 
to  the  west,  and  the  shores  to  the  east  and  south. 
Every  pound  of  meat,  every  fowl,  every  egg,  each 
pound  of  butter,  and  all  fresh  vegetables  or  fresh 
fruits,  are  liable  to  be  taken  up  for  the  great 
markets  of  London  and  Paris,  the  prices  of  which, 
with  the  cost  of  transport,  govern  those  of  tho 
outlying  districts.  Hence,  the  general  complaints 
of  the  growing  deamess  of  living  in  the  large  and 
small  towns,  and  which  tends  not  to  a  levelling  of 
prices  in  the  proper  sense,  but  to  an  augmentation 
of  prices  to  the  higher  standard. 

"Within  each  region,  the  completeness  of  rail^Or^f 
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transit  contributes  to  such  results,  and  the  seas 
are  bridged  by  steam  transport,  also  penetrating 
the  rivers.  The  prices  of  food  affect  the  prices  of 
labour  to  a  considerable  extent,  and  modify  the 
operation  of  other  causes.  The  Irish  labourer,  who, 
half  a  century  ago,  received  4d.  to  6d.  per  day,  or 
Indian  wages,  now  receives  28.  or  more. 

In  India,  as  has  been  pointed  out  by  me, 
in  common  with  others,  sinular  results  have,  of 
late  years,  been  seen  in  operation,  but  they 
have  not  reached  their  full  development,  and 
must,  therefore,  continue  until  it  has  been 
attained.  This  is  the  point  to  which  the  attention 
of  economists  must  be  turned,  because  the  quicker 
or  slower  rate  of  this  development  means  the 
earlier  or  later  attainment  of  an  advanced  con- 
dition by  the  population  of  India,  and  the  conse- 
quent rate  of  puolic  revenue. 

So  long  as  the  great  disparity  of  rate  of  prices 
between  India  and  England  exists,  there  must  be 
a  disturbance  of  all  economical  relations.  There 
must  be  a  really  abnormal  relation  of  imports  and 
exports,  an  abnormal  disproportion  between  the 
amount  remitted  to  Englana  and  the  rest  of  the 
revenue  of  India,  a  false  relation  between  the 
supply  of  capital  to  India  and  its  returns. 

Taking  this  last  head  alone,  India  labours  under 
great  disadvantages  as  compared  with  many  other 
countries.  If  a  railway  be  made,  say  in  the  United 
States,  with  English  capital,  then  the  returns  can 
be  calculated  upon  at  something  like  English  prices. 
In  India  this  is  not  so ;  the  railway  iron  and 
machinery  shipped  from  England  is  of  the  same 
identical  cost,  but  the  carriage  of  commodities  and 
of  passengers  has  to  be  underken  on  a  scale  wholly 
different.  No  question  arises  elsewhere,  for  instance, 
as  to  the  carriage  of  passengers  at  2  pice  per  mile. 
In  some  countries  it  is  possible  to  charge  an  anna 
or  two,  as  here  at  homo. 

That,  in  many  classes  of  enterprise,  where  the 
amount  of  traffic,  or  transport,  or  commodities  dealt 
with  in  India  would,  at  what  may  be  ccdlcd  normal 
rateSr  produce  a  good  return,  in  India  they  give  an 
insufficient  money  yield,  the  undertaking  becomes 
impossible  with  profit,  or  without  a  guarantee 
burdensome  to  the  Government,  and  the  abundant 
capital  of  the  European  markets  is  not  applied  to 
India,  while  it  is  freely  available  for  alien  coimtries, 
which  have  no  claim  on  English  sympathies,  in 
Brazil  or  in  Chile. 

It  is  the  rise  of  prices  now  going  on  in  India, 
-  and  already  referred  to,  which  will  act  indepen- 
dently and  concurrently  to  affect  the  situation, 
and  dominate  the  commercial  and  financial  con- 
ditions. It  is,  therefore,  perfectly  futile  to  talk  of 
the  application  of  great  economical  laws,  when  we 
neglect  the  circumstances  on  which  their  operation 
depends. 

The  development  of  gold  working  means  the 
development  of  English  knowledge  and  enterprise, 
and  the  consequent  progress  of  India.  Then 
Ahe  railway  system  will  no  longer  be  stinted,  and 
the  correspondent  benefits  will  be  obtained.  Many 
a  commodity  will  rate  locally  at  a  higher  price 
nn.  consequence  of  higher  wages,  but  the  efficiency 
of  railway  transport,  as  compared  with  the  bullock 
•cart,  vrill  place  the  commodity  at  the  port, 
under  commercial  conditions.  Many  commodities, 
which  now  cannot  be  moved  and  are  excluded  from 
trade,   will,  imder  quick  transport,  become  ex- 


changeable articles  of  conmierce.  If  these  resol 
were  only  to  be  regarded  as  possible  or  probaU 
the  whole  subject  of  the  gold  fields  wonld  be  wortl 
of  the  gravest  consideration,  and  as  one  not  to  1 
dismissed  on  doubts,  or  on  the  absence  as  yet  • 
ascertained  realisation. 

Nothing,  indeed,  is  more  familiar  to  the  old.  Inft 
statesman  and  resident  than  the  alteration  andifc 
of  wages  and  prices  which  have  come  home  to  U 
in  his  own  time,  a  rise  which  has  been  continiuM 
and  the  conditions  of  which  we  know  will  nevarl 
reversed.  Even  in  the  Wynaad  this  has  bees 
striking  as  anywhere  else.  In  1833,  rice  was  20^ 
30  seers  to  the  rupee,  and  a  sheep,  even 
Ootacamimd,  12  to  16  annas.  In  1833,  the 
of  labour  were  2  annas  6  pice  per  day,  bat. 
earnings  of  a  Kurumbar  gold  washer  were 
estimated  at  2  annas  per  working  day. 

In  1876,  the  Prince  of  Wales's  Company 
from  4  to  5  annas  a  day,  and  it  may  be 
that    in  Australia  the  wages  are  more  sfa^ 
than  annas,  being  from  6s.  to  Ss.  per  day. 

This  rise  of  prices,  which  struces  everyi 
recorded  by  Sir  Kichard  Temple  as  a  _ 
affecting  India,  and  is,  in  this  respect,  bi 
forward  as  a  topic  in  his  **  India  in  1880." 

The  time  must  come  with  the  working  o^ 
gold  regions  of  India,  that  the  wages  will  he  pj 
tically  the  same  in  Wynaad  as  in  Victoria,  ana  ^ 
will  not  impede  the  gold  workings,  beoaof^^ 
Victoria,  the  poorest  stuff  is  raised  to  a  profit  ^^ 
high  wages  and  high-priced  food.  i 

IV.  It  is  difficult,  in  any  reasonable  oomjMli  J 
giv  a  fair  idea  of  the  extent  of  the  gold  regioM  j 
India,  or  to  effect  this  by  either  historical  or  f 
graphical  treatment.    If  at  the  present  m( 
Sie   Wynaad    regions    concentrate    attention 
them,   they  cannot  be  regarded  in  any 
consideration  as  entitled  to  sole  notioe. 
districts  in  ancient  times  were  better  known* 
there  are  mineral  formations  in  outlying 
which,  on  examination,  may  provb  to  be  ^ 
and  which  may  give  imexpected  value  to 
now  regarded  as  undeserving  of  attention. 

On  this  occasion,  we  must  direct  our 
Wynaad  and  the  neighbouring  lands.  These : 
certainly  be  considered  as  an  old  and  reoo^ritf 
gold  district,  at  whatever,  opinion  we  may^h| 
arrived  as  to  its  practical  utility.  The  old  wofltUi 
attest  its  former  and  continuous  ocoapatml 
mining,  while  the  petty  operations  of  the  mil 
gold  seekers  preserve  the  tradition,  rather  1^ 

5 rove,  the  extent  or  importance  of  the  fonnslim 
[ore  than  once,  in  later  times,  attention  hM  1n| 
directed  to  the  possibility  of  turning  theee  iadh 
tions  to  account,  and  that  chiefly  in  dependenot^ 
the  historical  indications.  The  earliest  hutofl 
evidence,  however,  that  we  as  yet  p 
brought  forward  by  the  eminent  authoti^  on 
archaeology  of  India,  Dr.  BumeU,  qootea^liui 
Eastwick  and  Mr.  Brough  Smyth.  In  his  ^ 
the  Great  Temple  of  Smva,  at  Tanjare»  be  ii 
opinion  that  it  could  Only  be  hj  gold  tnaiV 
that  the  Bajahs  of  Southern  Inma  oonld  rata^ 
the  eleventh  century  the  great  temples  to  fihil 
and  in  the  twelfth  and  thirteenth  oentnnasfboiW 
Vishnu.  Were  there  nothing  else  to  sumoii] 
this  oonjectiure  would  fall  to  the  gC0iiiid»  osoM 
the  temples  were  not  reaUy  oonstmotedwiiikifll 
I  but  with  labour,  like  thepyramidaof  Egjptiab 
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labour  Of  <   :, 

and  paid  ♦       ^*^  heen  imported  from  without, 
he       ^^  ^th  gold.    Any  gold  exjpended  with- 


in 


the 


-     -A  - 


j^tjfi^jji  ^.'^Dtry  would,  under  most  circumstances, 

f™"  irr*^^*''^  ^*»  *^^  ^®  again  collected  into  the 

tPC&s^^^,     j)p   Bumell,    however,    brings    direct 

pTOOt  ^  to  the  abundance  of  gold,  by  his  success- 

ful    oeciphcnnent  of  a  remarkable  inscription  in 

the  Tsojore  Temple.    Dr.  Bumell  is  thus  enabled 

to  stat*^  thafc  in  the  eleventh  century  gold  was  still 

^^  iQOSt  CO ixuuon  precious  metal  in  India,  and 

^ffmeadous  Quantities  of  it  are  mentioned.     lie, 

4i)0,  ^SDiddoTs  that  this  gold  was  obtained  from 

^mgi.  ind  til  at  the  Moslem  invasions  interrupted 

^ygx'gnt^S^'    This  is  the  opinion  which  ax)poars 

^jn^toiccovint  for  the  facts  known  to  us. 

^.Bdwar-^iB.  Eastwick,  with  his  accustomed 

~fi^   oS     ^research    in  Oriental    history*     has 

^U^^QitUo  historical  data.    He  records  that,  in 

.     19SS,  A31S^^'<i-<h'n  took  the  City  of  Doogarh,  and 

^MaaAed  tVie  citadel,  receiving  besides  1 75  lbs.  of 

.p^iB,  dOlV»s.  of    diamonds,   and  2d,0(K)]bs.   of 

■het.tf^^has  15,000  lbs.  of  gold.     Although 

lUiii  supposed  to  be  an  exaggeration,  there  is  no 

WMfato  deal  with  it  as  other  than  the  actual  con- 

i  ttoDBof  the  treaty  made  and  recorded,  though 

tfe  Tilue  of  the  gold   would  be  Pome  £600,000 

Mmg.    Sach  a  treasure  is  by  no  means  uncx- 

J^W  in  history.     Indeed,  the  accumulation  of 

ware  was  as  great  a  political  end  as  was  the 

gowae  of  territory,  and  each  conqueror  possessed 

niself  of  the  accumulated  stores  of  his  victims. 

Ibpoo  Sultan  possessed  great  quantities  of  gold. 

&  Itawell's  "  Life  of  Wellington,"  it  is  stated 

Ibi  lie  was  to  pay  to  Lord  Comwallis,  under 

taty,  three  crores  and  thirty  lakhs  of  rupees  in 

\fDld  mohurs,  pagodas,  and  bullion,  oqu:il  to  about 

'Jh(900,OO0.t    On  one  occasion,  Tippoo  sent  thirty- 

^il^  camel  loads   of  money  to  ncindiah,  to  buy 

Jpn  over  as  an  ally.     By  the  estimate  of  treasure 

■id  property  taken  at  Seringapatam  in  1799,  it  is 

dnr  that  Tippoo  had  been  aole  to  make  fresh 

tBenmlations  of  specie ;  there  were  16,740,350  star 

ptgodaB.     His  throne  had,  at  least,  £30,000  worth 

dgold  in  it.    Besides  this,  he  had  paid  large  sums 

•hnid  for  war  supplies  and  political  purposes. 

Whether  this  gold  was  obtained  from  the  mines 

if  Sonthem  India  is  uncertain,  though  the  Com- 

rs, in  1833,  state,  "it  is  pretty  certain  that 

attempted   to  make  them    a  source   of 

fvnniie  daring  his  possession  of  the   country  '* 

~  ~ch  was  included  in  his  dominions.    Indeed,  all 

English  inquiries  turned  on  this  point  of  the 

wn  existence  of  the  metal.    In  1792  and  1793, 

joint  Commission,  from  Bengal  and  Bombay, 

M  appointed  to  examine  the  st^te  and  condition 

the  province  of  Malabar.    The  Commissioners 

Br,  briefly,  to  the  oconrrenco  of  gold,  in  treating 

the  subject  of  the  royalties  claimed  by  the 

a^B,  which  is  stated  to  be  on  "  all  gold  ore,'' 

M  also  of  "  compositions  of  gold,"  which  were 

Iboad  in  the  Nilamonr  district. 

In  1703, 3ir.  Duncan,  Governor  of  Bombay,  formed 

I  strong  opinion  of  the  value  of  the  mines,  and 
todi  some  steps  to  ascertain  the  extent  of  them. 

II  1802-3,  the  auriferous  rocks  of  the  Nilambur 
Hlflj  are  again  mentioned,  and,  in  1813,  a  work 

•8n  **A  Baid-book  ftar  India:"  JahnMimaj.    Artide  in 
n*B  JfaguiDe.'*    Letter  to  the  77m««,  8nd  Jan.,  1879. 
__  fnm  tSt  Hme  In  **  Tlie  Bepoit  on  the  Qold  Mines  of 
"    BsTB-Bro^anttb,  London,  1860. 
■liMJiiyqBOtea. 


was  published  by  Dr.  Whitclow  Ainslie,  itk  Which 
an  account  was  given  of  the  localities  whet^  0olA 
is  found  in  India.  He  says,  ''  Gold  dust  has  been 
found  in  the  bod  of  the  Godavcri,  and  in  Malabar 
in  tho  bed  of  the  river,  which  j>abst*8  Nilamblir  in 
Imaad  district.  It  has,  moreover,  been  procured 
in  very  small  quantities  in  Wynaad,  in  the  Arcot 
district,  and  in  the  sand  of  Beyi)ore  river,  near 
Calicut.  Tliough  the  sources  are  evidently  numer- 
ous from  which  this  valuable  metal  can  bo  obtained 
in  the  Indian  peninsula,  it  would  socm,  from  tho 
little  interest  they  have  hitherto  excited,  that  none 
of  them  promised  to  bo  very  productive." 

It  must  not  be  argued  that  tho  Indian  authorities 
were  so  very  remiss,  for,  apart  from  political  dis- 
turbances, which  attracted  tho  attention  of  the 
authorities,  there  was  no  school  of  gold-mining  in 
England.  Such  existed  in  Germany  only,  and 
the  subject  could,  in  England,  be  studied  from 
books  alone  in  a  most  imperfect  manner.  It  was 
only  at  a  later  time  that  Englishmen  wore  employed 
in  gold  mining  and  reduction  in  America  and  be- 
came conversant  with  it.  It  was  not,  however, 
until  the  Australian  discoveries  that  we  obtained 
a  large  and  organised  school  within  our  own 
empire,  which  now  justly  holds  a  high  rank.  In- 
deed, the  Spanish,  German,  and  Russian  schools 
are  now  connected  with  smaller  operations,  while 
the  English  and  American  schools  are  supported 
by  practical  works  on  a  much  larger  scale.  It  is 
also  by  these  schools  that  the  application  of 
machinery  has  been  carried  out,  beyond  the  examples 
of  the  other  and  older  branches  of  professional 
mining. 

Whde  this  state  of  affnirs  accoimts,  to  a  great 
degree,  for  the  assumed  neglect  of  the  Indian 
formations,  it  also  accounts  for  the  failures  in  the 
next  epoch,  when  the  Indian  authorities  more 
seriously  and  more  earnestly  turned  their  attention 
to  their  gold  resources.  Before  the  year  1831,  Mr. 
William  Sheffield,  the  principal CoUcctorinMalabar, 
had  been  buying  gold  for  the  Government,  and  on 
tho  10th  Januaiy,  1831,  ho  sent  in  a  report  on  the 
several  localities  where  gold  was  known  to  be  foimd, 
and  on  the  methods  of  mining  employed  by  tho 
natives.*  Mr.  Sheffield  made  such  an  impression 
that  Lieut.  W.  Nicholson,  ■i9th  Regt.,  N.L,  was 
appointed  by  the  Government  to  search  for  gold 
*'inthe  mountains  on  the  Malabar  coast,"  and 
with  him  was  associated  Mr.  Henry  Louis 
Huguenin,  a  Swiss,  as  to  whose  qualifications  we 
have  no  information.  It  may  be  mentioned  that 
Lieutenant  Balfour,  R.  A.  (now  Gon.  Sir  G.Balfour), 
being  at  Cobar  in  1835,  noticed  that  his  servants 
washed  gold  there.  Every  resident  told  him  of 
gold.     Such  facts  were  of  constant  observation. 

It  wiU  serve  to  show  what  erroneous  and  ex- 
aggerated ideas  prevailed,  that  Mr.  Huguenin 
stipulated  with  the  Government  that  he  was^  to 
have  one  half  of  the  gold  he  might  assist  in  flndinff 
and  reducing  during  a  period  of  twelve  months,  and 
the  same  proportion  of  all  gold  he  might  collect 
from  the  mountain  streams,  &c.,  by  washing  ;  the 
government  having  the  right  to  taxe  such  share  of 
the  produce  at  the  market  price  of  gold. 

Had  the  Government,  or  its  conductor8»  had. 
the  advantage  of  experience  elsewhere,  they  would 
have  known  such  conditions  were  impracticable. 

*  All  this  is  derived  from  the  soutces  previoiulj  qootad* 
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An  the  greed  of  the  Gh>vemmexit8  of  Spaia  and 
Portugu  had  resulted  in  their  accepting  a*  small . 
tax  or  royalty  in  Mexico,  Peru,  or  Brazil,  ' 
although  tiiey  might  retain  their  monopoly  of ' 
mintage  or  purchase.  The  Madras  conditions  . 
could  only  result  in  disappointment. 

lieutenant  Nicholson's  mission  was  one  of  those 
in  which  our  Indian  officials  have  equally  shown 
strength  and  weakness.  With  no  practical  know- 
ledge, and  with  second-hand  information  as  to 
European  processes,  but  applying  intelligence  to  the 
improTement  of  rude  native  processes,  they 
have  often  succeeded  in  establisning  large  and 
successful  works.  Such  was  the  success  of  the  late 
Joseph  Hume,  in  setting  up  gunpowder  works. 
So,  too,  the  late  Mr.  Heath  succeeded  in  making 
the  finest  steel,  and  though  he  did  not  achieve  a 
commercial  success  in  India,  yet  this  able  civil 
servant  was  enabled  to  discover  valuable  processes, 
and  in  his  day  to  revolutionise  the  steel  trade  at 
home.  Some  of  the  first  irrigation  works,  too,  are 
noble  monuments. 

The  zeal  and  exertion  of  Lieutenant  Nicholson 
deserved  a  like  success,  but,  as  has  been  shown, 
circumstances  were  against  him.  He  carried  on  a 
course  of  explorations  in  1831  and  1832,  and  we 
are  now  able  to  recognise  that  he  showed  great 
ability,  and  that  ho  achieved  a  certain  success. 
His  dispatches  will  be  found  in  the  report  of 
Mr.  Brough  Smyth,  already  referred  to.  Mr. 
Smyth,  with  an  appreciative  feeling,  has  pro- 
duced Nicholson's  map,  which  Slows  tLat 
Devala  and  many  other  gold  sites  were  recognised. 
The  party  of  Lieut.  Nicholson  suffered  much  from 
fever,  while  his  prospects  of  success  were  lessened 
by  the  want  of  a  siifficient  number  of  assistants, 
by  bad  tools,  and  by  an  irregular  supply  of  neces- 
saries for  his  men.  In  fact,  he  was  in  the  situation 
of  some  of  the  early  parties  in  Australia  and  New 
Zealand,  which,  from  like  causes,  failed  in  what 
afterwards  proved  to  be  fertile  ground  for  others. 
He  had,  however,  peculiar  d^culties,  for  the 
petty  raiahs  caused  obstruction,  they  misled  his 
people,  filled  up  shafts,  and  felled  trees  to  stop  the 
paths.  As  treasure  was  not  found  at  once,  nor 
seemed  likely  soon  to  be  found,  there  was  great 
discouragement,  and  on  the  2dthof  May,  1833,  the 
Right  Hon.  the  Governor  in  Coimcil  dispensed 
with  the  services  of  Lieut.  Nicholson,  and  appears 
to  have  abandoned  all  hope.  They  did  not  attempt 
to  remedy  the  manifest  defects  of  the  expedition, 
they  did  not  follow  up  its  indications,  but  deter- 
mined that  success  was  impossible,  and tiie belief  was 
arrived  at  that  gold  did  not  exist  for  any  effectual 
purpose.  The  Kurumbars,  however,  went  on  with 
their  small  scratchings,  as  they  may  be  called,  and 
did  this  further  good,  that  they  kept  aUve  the 
memory  of  the  gold  formations. 

In  truth,  the  labours  of  Mr.  Sheffield  and 
Lieutenant  Nicholson  were  worthy  of  a  better  fate. 
The  attention  of  Mr.  Sheffield  was  naturallv 
chiefly  directed  to  the  river  washings,  of  whicn 
he  Imew  many  sites.  He  also  referred  to 
Wynaad.  He,  however,  repeated  that  •*  There 
appeared  no  reason  to  doubt  that  golden  ore  is 
homogeneous  to  the  soil  in  the  mountains  and 
hills  of  Malabar."    He  proceeds  to  name  Devala. 

Lieutenant  Nicholson  came  across  many  curi- 
ous facts.  In  one  place  he  foimd  no  less  than  27 
old  shafts.    In  another  he  observed  500  or  600 


Moplahs  working  regularly,  and  paying  ro; 
to  the  local  zemindar  or  rajah,  to  the  exU 
some  £700  a  year.  He  sent  up  some  stuff 
the  Devala  mines,  which  gave  metal  in  the 
portion  of  about  90  per  cent,  of  gold,  and 
cent,  of  silver,  and  a  portion  of  copper. 

Silver,  so  often  associated  with  gold  ore 
pears  to  be  a  large  constituent  of  Uiose  ore 
it  will  give  occasion  for  the  operations  of 
ing,  wmch  can  be  affected  in  the  preaic 
mints. 

One  stranee  business  of  Lieutenant  Nic' 
appeared  to  have  been  the  purchase  of  gold, 
view  to  an  operation  on  account  of  the  On 
in  which  Mr.  Sheffield  had  also  been  engage 

It  is  to  the  credit  of  this  officer  that  he  ft 
own  deficiences^  and  proposed  to  go  to  EngL 
purchase  machineiy.  He  also  offered  a  pi 
forming  a  mining  department  and  school  in 
by  means  of  the  Company's  establishme 
Chatham.  These  recommendations  from  a  ; 
man  had  little  weight  with  the  Government, 
may  be  regarded  as  even  less  informed  than  hi 
In  the  case  of  the  gold  regions,  as  in  othei 
in  India,  it  will  be  found  that  English  intelL 
and  enterprise  are  the  real  and  efficient  engm 
the  improvement  of  our  empire,  and  n^j 
applied  in  a  fuller  measure  than  Uie  staff  c 
Government  can  supply. 

It  will  be  observed  that  the  fever  incident  i 
district  was  regarded,  half  a  century  ago,  as 
now,  as  a  serious  impediment,  and  this  n 
discouragement  for  gold  working.  It  so  hap] 
that  the  availability  of  the  district  for  o 
planting  engaged  attention,  and  when  onc< 
was  seriously  undertaken,  Wynaad  and  the  i 
bouring  countries  were  occupied,  and  tnm< 
account,     notwithstanding    all    obstacles. 

glanters  gradually  became  aware  of  the 
nding,  and  turned  their  attention  to  it. 
In  October,  1857,*  the  acting  collector  of '. 
bar  drew  attention  to  the  arrear  of  taxes  pi 
by  the  rajahs  for  the  right  to  mine,  and  soi 
formation  as  to  the  gold  workings  is  derive< 
his  rej)orts.  He  could  not  define  the 
localities  in  which  the  gold  was  quarries 
washed,  as  it  was  obtained  in  very  many  ] 
interspersed  though  a  tract  of  country  extc 
for  30  or  40  miles  along  the  western  face  < 
Ghauts,  and  in  parts  along  their  summits 
stated  that  circumstances  had  altered  so 
that  the  business  had  greatly  gone  down  ' 
ten  yecurs,  so  that  many  of  those  who  unde 
the  art  had  betaken  themselves  to  other  pu 
and  had  carried  away  with  them  the  knowle 
the  localities  richest  in  ore.  As  it  was,  mi 
the  work,  as  it  had  been  in  Lieut.  Nicholson*! 
was  carried  on  by  slaves ;  a  significant  testim 
the  poor  returns.  By  1858,  whole  families  ha 
diverted  to  the  employment  of  the  coffee  pli 
It  was  about  this  period  that,  for  a  time,  I 
as  honorary  agent  to  the  Association  of  Plan 
Western  Lidia,  and  the  gold  resources  o 
region  particularly  attract^  my  attention. 

It  was  not  until  1868  that  the  matter  o 
working  was  seriously  treated,  and  then  bi 
tralians  who  had  settled  in  Wynaad.  In  J 
that  year,  Mr.  H.  S.  Sterne,  who  had  six 


*  BeeaiitlMiiitieafMQKded. 
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^cc  as  a  gold  digger,  applied  to  the  Govem- 
»or  leave  to  prospect  for  gold  and  other 
f  ^  ^vemment  limd  in  the  Madras  Presi- 
^  PenniisioQ  heing  granted,  he  prospected  in 
*M  places,  but  with  what  success  is  notlmown.* 

BTg  be|^  to  prospect,  and  became  convinced 
spcction  that  the  reefs  were  auriferous,  and 
vug  of  attention.  Owing  to  his  labour  and 
ateipriseof  Mr.  T.  W.  Minchin,  of  Hamslade, 
Derala,  machinery  was  erected  for  reducing 
]iKtz  found  in  the  veins  of  the  Skull  Rcof ,  ana 
I  vxttun  the  area  of  the  company,  which  was 
edthe  ^ynaad  Prospecting  Company. 
*gom  this  period,  applications  have  been  con- 
lad  until  now  for  permission  from  the  Govern - 
li  to  vork  gold  on  private  estates  or  on  public 
d.  These  operations  attracted  much  attention, 
leofanixuiteain  what  appeared  to  be,  in  1876,  a 
Hied  indnshy  of  gold  working,  but  the  trials 
mcd  HDttti^hctory,  and,  from  one  cause  or 
ottMr,  great  discouragement  prevailed. 
Dm  diief  of  the  original  Wynaad  companies  were, 
vihePhMpecting  Company,  the  Alpha  Mining 
tsftay  and  its  d^ndency,  the  Prince  of  Wales 
■rtz  fieef  Gold  Prospecting  Company.  These 
opsnies  were  chiefly  under  local  auspices.  By 
I  time  the  Government  of  India  had  obtained 
sezvioes  of  Mr.  R.  Brough  Smyth,  then  in  the 
ila^meDt  of  the  Government  of  Victoria.  As  to 
r  operations,  much  information  is  contained 
le  Appendix  A,  dated  18th  February,  1879,  to 
neport  of  Mr.  Brough  Smyth,  p.  63.  This 
report  from  Mr.  Smyth  to  the  Acting 
tazy  to  Government  in  the  Revenue  Depart- 
in  consequence  of  instructions,  under  date 
January,  to  ascertain  how  it  was  that,  with 
^d  ground,  the  Alpha  Company  had  not 
ded.  The  mining  operations  of  this  company 
in  February,  1875,  and  ceased  in  March, 
daring  which  about  780  tons  were  raised 
lie  main  Skull  Beef.  From  this  only  91 
.  of  gold  were  obtained,  or  at  the  rate  of 
.  8  grains  per  ton.  Of  this,  however,  6}  tons 
I  at  the  Wynaad  Prospecting  Company's 
yielded  19  dwts.  22  grs.  per  ton,  or  nearly 
loe.  The  operations  were,  therefore,  on  a 
nail  scale,  and  afford  very  small  materials 
iving  at  a  judgment. 

the  1st  June,  1877,  the  Prince  of  Wales's 
my  took  possession  of  the  Alpha  Works 
agreement,  but  did  not  begin  work  until  the 
Lngost,  1877,  continuing  to  mine  until  the 
Febrnary  7th,  1878.  The  value  of  the  gold 
s  rather  more  than  8,000  rupees  from  about 
is,  and  even  that  is  not  a  mercantile  result. 
erage  yield  was  nearly  10  dwts.  12  grains. 
jpears  the  machinery  was  inade<^uate,  but  a 
OMUW  of  lailnre  was  the  roasting  of  the 
in  kihur,  before  sending  it  to  the  mill.    The 

rrted  was  that  the  fusible  lower  sulphides 
gold,  and  prevented  its  amalgamation. 
oomparing  the  average  yields  with  those 
ed  hy  Victorian  statistics,  Mr.  Smyth  found 
idds  in  Victoria  favoured  large  results  and 
IMdoidt.  He  came  to  the  conclusion  that 
ideqpate  aizangemants  the  Alpha  property 
bo  gim  wy  good  retams. 

*B4POrtofB.fikoii8^flm]rth  p.  10 


Among  the  vicissitudes  of  this  history,  is  to  be 
recorded  that  parties  involved  in  the  disaster  of 
the  great  Gl^gow  Bank,  were  concerned  in  thest* 
mining  operations.  It  fortunately  happened  that 
some  far-seeing  men,  among  whom  may  be 
mentioned  Mr.  R.  Palmer  Harding  and  Mr. 
Samuel  Jennings,  determined  to  turn  the  gold 
properties  to  account.  Thus  a  new  element  of 
enterprise  favoured  the  contest. 

At  the  same  time,  the  sagacity  of  the  leading 
director  in  the  Moyar  Coffee  Company,  Mr.  W.  J. 
Rhodes,  gave  further  strength  to  the  new  move- 
ment. Mr.  Rhodes,  witli  his  colleagues,  acquired 
the  mining  rights  for  the  Coffee  Company,  and 
thereby  obtained  for  it  advantages  of  an  excep- 
tional character,  though  these  services  have  not 
yet  been  adequately  compensated. 

The  conviction  impressed  on  a  number  of  able 
men  of  the  real  character  of  the  district,  resulted, 
naturally,  in  the  determination  to  prove  its  re- 
sources. The  missions  of  Mr.  R.  Brough  Smyth 
to  South  India,  for  which  he  was  retained  by  the 
Moyar  Company,  undoubtedly  greatly  co-operated 
to  strengthen  these  efforts,  and  to  consolidate  public 
opinion.  Bringing  to  bear  an  acquaintance  vrith 
Australian  operations,  his  enthusiasm  did  not  ex- 
ceed his  caution,  and  if  any  have  been  excited  by 
his  descriptions,  they  must  have  neglected  the 
reservations  he  expressly  made.  Going  into  a 
country  which,  to  the  regard  of  others  as  well  as 
of  himself,  presented  the  aspect  of  a  great  ^old 
region,  he  had  to  give  some  general  appreciation, 
by  which  its  character  could  be  imderstood.  For 
this  purpose  he  laid  down  broad  lines,  but  with  the 
express  reservation  that  these  were  not  determi- 
nate, and  were  subject  to  correction. 

In  despite  of  himself,  many  believe  that  the  reefs, 
roughly  sketched,  are  as  exact  as  the  determina- 
tions of  the  Indian  geological  survey,  and  that 
deductions  may  abscnutely  be  drawn  from  such 
data.  Other  observers  have  applied  themselves  to 
the  task  of  working  out,  in  detail,  some  particular 
reef,  and  have  given  to  it  a  more  precise  bearing,, 
differing  from  that  proposed  by  Mr.  Smyth.  At 
page  18  of  his  report,  this  gentleman  says : — 

<*It  has  been  considered  advisable  to  use  ^fieat 
caution  in  suggesting  the  probable  connoxion  ot  the 
outcrops  of  qiuirtz,  as  they  appear  on  the  surf  aco — in 
laying  down  hypothetical  data — so  as  to  connect  one 
outcrop  with  another.  The  direction  of  the  lines  of 
reefs  may,  from  the  surface  indications,  be  guessed  at ; 
it  can  be  ascertained  in  no  other  manner  than  by  ex- 
teneive  explorations ;  and  the  facts  mentioned  in  other 
parts  of  this  report  justify  hesitation  in  laying  down,  as 
absolutely  beyond  question,  any  line  of  reef  in  the 
Wynaad." 

He  enforces  this  from  the  experience  of 
Australia. 

Nothing  can  be  clearer  than  Mr.  Smyth's  warn- 
ing (p.  19l~ 

'*  It  is  not  imlikely,  however,  that  the  first  attempts 
will  fail.  Speculatiye  undertakings  having  for  their 
object  the  making  of  monev  by  buying  and  selling  shares, 
are  commeDced  invariably  by  apnointing^  secrctariee 
and  managers  at  hig^  salaries,  ana  the  printing  of  a 
pzospectus.  This  is  foUovred  l^  the  erection  of  costly 
and  not  seldom  whoUy  unsuitable  machinery;  no 
attempts  are  made  to  open  the  mine ;  and  then,  after 
futile  endeavours  to  obtam  gold,  and  a  waste  of  capital, 
it  is  pronounced  and  beheved  that  gold  mining  on  a 
large  scale  will  never  prove  remunerative.     It  u  ^gco- 
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bable  that  this  will  be  repeated  over  and  over  here,  as 
in  other  gold  mining  countries,  until  some  one  of  the 
mines  is  opened  by  experienced  persons,  who  desire  to 
secnie  profits,  not  bj  dealing  in  shares,  but  by  mining.*' 

In  the  last  year,  1880,  and  in  this,  numerous 
companies  have  been  formed  on  a  large  scale,  and 
great  speculation  in  the  shares  has  taken  place 
on  the  Stock  Exchange.  While  we  may  look 
for  fair  results  from  fair  mining,  and,  it  is 
to  be  hoped,  for  large  dividends,  after  a  difficult 
time,  we  must  also  look  out  for  a  large  amount 
of  individual  loss,  to  be  measured  only  by  the 
greediness  of  the  speculating  persons.  Some  of 
these  losses  will  bo  most  severe,  as,  step  by  step, 
the  gamblers  are  drawn  in,  stimulated  by  the  real 
or  supposed  gains  of  others.  Those  buying  at  the 
top  of  an  exaggerated  premium  will  sustain  all  the 
distances  of  fall  from  that  height  to  the  lowest 
collapse,  when  the  concern  is  sold  off  as  worthless. 
Then  the  premium  will  be  lost  and  also  the  sub- 
scribed capital.  It  will,  however,  be  seen  that  the 
community  will  not  suffer  in  the  same  degree  as  the 
individual,  for  the  man  who  sold  at  the  premium 
will  have  his  premium.  So,  too,  the  subscribed 
capital  will  not  be  lost  to  the  community,  as  what 
is  paid  to  several  of  the  companies  for  the  purch£ise 
of  the  properties  is  a  mere  exchange.  Much  of  the 
operation  is,  indeed,  a  gambling  with  counters, 
and  none  the  less  to  be  reprobated. 

V.  Some  very  good  descriptions  of  the  Wynaad 
and  the  Mysore  districts  have  been  published  in 
the  memoirs  accompanying  the  Geological  Survey 
of  India,  particularly  the  report  and  map  of  Mr. 
King,  in  May,  1875.  Mr.  Brough  Smyth,  in  his 
reports,  has  entered  into  valuable  local  details. 
Mr.  Oliver  Pegler  has  given  a  general  mineralogi- 
cal  sketch  of  much  interest,  which  he  has  con- 
firmed by  subsequent  explorations. 

A  map  of  the  gold  regions,  by  Mr.  James  Wyld, 
the  Geographer  to  the  Queen,  is  the  best  record  we 
have  as  yet  of  the  general  conditions  and  the 
various  discoveries. 

Mr.  Oliver  Pegler  says*  that  the  range  of  moun- 
tains of  the  Wynaad  is  of  ancient  formation,  be- 
longing to  the  paleozoic  period,  more  especially  to 
that  of  the  Silurian  formation,  a  matter  of  much 
interest.  The  highest  peaks,  as  in  the  neighbour- 
hood of  Ootacamund,  are  formed  of  hard,  dense, 
and  crystalline  rocks  of  the  motamorphic  series  of 
granites,  syenites,  &c.  The  more  fissile  varieties 
are  also  here  present,  and,  being  softer,  have  yielded 
to  the  disintegration  and  denudations  of  time,  and 
have  formed  the  valleys  and  dells  adjacent  to  the 
peaks. 

These  softer  rocks  are  of  a  much  higher  colour 
than  the  harder  granite  and  crystalline  formations, 
:and  give  a  red  and  brown  appearance  to  many 
portions  of  the  surface  of  the  country.  The  aver- 
age height  ranges  from  7,400  to  8,400  ft.,  and  the 
whole  of  the  formations  are  impregnated  with 
black  magnetic  oxide  of  iron,  which,  after  a 
shower  of  rain,  appears  as  black  sand  on  surfaces 
where  the  water  has  run  over  in  streams.  This 
is  particularly  noticeable  along  the  road  sides.  The 
oxystalline  rocks  continue  for  a  considerable  dis- 
tuioe  down  the  slopes  towards  the  Wynaad  coun- 
try, becoming  lighter  in  colour,  coarser  in  texture, 

r  *  ^'^'^/ournnl,  Jbuvotj  17th,  1880,  p.  07.  In  the  Minina 
j^ountai  wm  be  found  preeenred,  aa  customaryf  the  current  infor- 
Biftttoa  on  the  subject. 


but  more  laminated  and  fissile  in  structure,  chang- 
ing into  the  gneissic  and  more  laminated  varietur 
of  metamor^mic  rocks. 

The  extent  of  the  available  working  ground  in 
the  Wynaad  is,  says  Mr.  Pegler,  very  great,  tad 
Mr.  Brough  Smyth,  within  a  small  area  of  8 
miles  by  12,  or  some  250  square  miles,  detennoHl 
no  less  than  90  outcrops  of  ore  reefs.     Some  d 
these  surface  specimens  were  very  rich,  at  the  nAi 
of  £750  worth  of  gold  to  the  ton,*     The  Monardk 
Reef,  near  Devala,  has  been  traced  far  above  niiii 
miles.    The  Mysore  district  is  equally  well  nxikai 
of.    There  is  no  doubt,  indeed,  of  a  truly  anrifefOH 
region,  and  one  of  good  character,  extending  ow 
a  wide  area. 

The  whole  surface  of  the  ground,  writes  Mr 
Pegler,  is  contorted,  upheaved,  and  thrown  abovti 
forming  upright  ridges,  valleys,  peaks,  rounded 
hills,  and  depressed  surfaces.  It  is  most  di£Bedi 
to  determine  the  true  strike  of  the  stmli 
generally.  The  whole  country  is  ramified  with  ft 
run  of  gold  quartz  veins,  which  are  true  nA 
The  general  run  of  these  reefs  is  parallel,  Aft 
direction  of  strike,  according  to  Mr.  Pegler,  beiqf 
almost  generally,  in  the  Wynaad,  north  and  soofl^ 
a  few  degrees  west  of  north,  and  east  of  sooflL', 
The  dip  of  the  reefs  is  very  low,  as  seen  at  sur£M%' 
and  most  generally  to  the  east,  varying,  y^hm 
cropping  out  on  the  brow  of  the  hills,  eBpedMBf 
when  heavily  developed,  from  almost  borizontaliff 
to  from  20°  to  39^,  and  increasing  in  dip  in  lom 
groimds.  These  reefs,  which  are  met  with  H 
every  part  of  the  country,  are  often  of  greiA 
breadth,  up  to  15  ft.,  20  ft.,  and  30  ft.  of  thiofer 
ness,  are  composed  of  white  crystalline,  comptrf 
quartz,  identical  in  every  respect  with  the  tmt 
quartz  of  Russia,  Australia,  Califomia,  Nevada,  Oi 
any  other  known  gold-bearing  coimtry. 

Such  being  the  resources  to  be  worked,  thflrt 
come  questions  as  to  tl'.e  local  means  for  woikiiil^ 
Water,  the  great  necessity  for  gold  crushing,  wiMBi 
fuel  is  not  readily  available,  is  supplied  by  a  hani]| 
rainfall.  Mr.  Brough  Smyth  states  that  the  rtjtp 
fall  at  Devala,  during  the  years  1869  to  VM 
varied  from  109  inches  to  117  inches,  and  ■ 
Vellerymulla,  during  four  years,  from  100  inclM 
to  139.  As  much  as  one  inch  of  rain  sometiBNi 
falls  in  an  hour,  and  nine  inches  in  a  day,  tin 
destructive  effects  of  which  in  some  places  may  bi 
conceived. 

Where  water  is  scarce  and  fuel  dear,  a  relativcl] 
rich  spot  may  be  less  valuable  than  an  estate  with 
a  poorer  gold  reef. 

The  next  natural  commodity  is  timber  for  num 
timbering,  and  tools,  and  for  fuel,  and  this,  witlmi 
certain  limits,  can  be  freely  obtained.  It  wiS 
tax  the  forest  administrationt  to  keep  np  thii 
supply,  and  to  prevent  waste.| 

Labour,  apart  from  technical  labour  of  importii 
miners,  is  available  on  the  spot.  The  Hoplill 
and  Kurumbars  have  also  been  accustomeil  tf 
gold  working.  The  coffee  plantations  halt 
trained  up  labourers.  It  will,  however,  prof* 
fallacious  to  form  estimates  on  the  present  rate  d 
wages. 

§0  far  as  Europeans  are  concerned,  dimate  is  i» 


*  Mining  Journal^  ah«adT  quoted. 
+  See  Sir  Bichard  Temple's  Piqwr,  Society  of  A. 
^  A  list  of  woods  supplied  by,  will  be  foand 
Smyth's  Beport,  pp.  66.  68. 
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isidered.  With  a  heavy  rainfall,  and  luxori- 
^[etation,  malarious  localities  are  prepared, 
lere  are  seasons  and  places  to  which  English- 
ihonld  not  be  exposed.  Miners,  howerer, 
^  work  under  ground,  and  in  mines  at  home 
^ry  high  temperature.    There  are,  however, 

where  the  coffee  planters  are  able  to  reside 
or  estates  with  their  families  during  the  whole 
Then  there  is  the  station  of  Gotacamund,  a 
»  for  health  and  pleasure  within  the  neigh- 
x>d,  which  will  afford  a  great  resource.  A 
g  district,  with  a  floating  population,  is  not, 
rar,  to  be  regarded  as  a  colony,  like  New 
■d,  in  which  men  are  to  spend  their  lifetime 
lage. 

enlbility  may  be  regarded  in  connection  with 
her  conditions.  Within  four  miles  of  some 
» Mysore  mines,  is  a  railway  station  in  union 
the  main  Indian  system.  Although  the 
B  railway  to  Ootacamund  has  not  yet  been 
'acted,  the  plan  is  delayed  for  want  of 
irt,  and  gold  operations  will  stimulate  its 
lenoement.    From  such  particulars  as  to  these 

as  have  been  kindly  afforded  to  me  by  Mr. 
d  Danvers,  the  head  of  the  railway  depart- 
,  and  Col.  J.  F.  Smith,  the  chairman  of  the 
as  Bailway,  there  appears  to  be  no  reason 
esitation  as  to  some  provision  for  passenger 
it  being  ultimately  made.  So  far  as  Wynaad 
icemed,  there  is  the  great  advantage  of  access 
ilicut  and  other  ports  on  the  western  coast, 
n  30  or  40  miles  of  some  of  the  ^Id-bearing 
itioDs,  the  elevation  to  be  reached  is,  as  already 
tbed,  great,  and  to  be  ascended  over  a  countiy 
I  cut  up.  Thus,  with  a  seaboard  nearer  than 
ew  South  Wales,  Victoria,  Queensland,  or 
imia,  and  more  accessible  than  San  Francisco, 
ngheavier  than  a  few  hundredweights  can  now 
d  np  to  a  mine  without  difficulty  and  uncer- 
f .  All  the  weight  has  to  go  up,  supplies  for 
lad  mines— except  such  food  as  can  be  locally 
•bat  the  weight  to  go  down  is  in  pounds  of 
,  sasily  to  be  carried — a  return  freight  quite  out 
oportion. 

the  seaboard,  machinery  can  readily  be  placed. 


but  it  must  be  so  devised  as  to  be  suitable  for 
moiintain  regions.  Upon  the  general  nature  of 
gold  machinery  in  Australia,  the  recent  paper  of 
Mr.  Alfred  S.  £ock,  read  before  the  Society  of  Arts 
19th  January  {Journal,  p.  131),  and  the  adjourned 
discussion  in  Journal  of  the  Society,  p.  160,  may 
be  usefully  referred  to.  As  chairman,  I  made  some 
remarks  from  my  own  experience  and  observation, 
not  without  connection  with  the  present  paper.* 

With  regard  to  gold  lands  ana  regulations,  the 
Government  have  dealt  with  the  matter  judiciously. 
They  have  not  been  led  astray  by  false  notions  of 
administration,  and  of  large  gains  to  be  directly 
enforced,  but  have  turned  their  attention  to  the 
practical  experience  of  Australia.! 

The  late  Governor  of  Madra'i,  the  Duke  of 
Buckingham,  showed  a  liberal  appreciation  of 
their  importance,  by  visiting  the  gold  regions  on 
the  Ist  November,  1878,  when  gold  was  found  in 
his  presence. 

VI.  If  gold  should  be  produced  extensively,  it 
will  settle  the  question  of  currency  and  exchanges, 
for  not  only  will  gold  be  at  hand  for  coinage,  but 
silver,  thereby  diminishing  the  import  of  silver.  The 
Wynaad  gold  has  a  large  proportion  of  silver,  say 
15  per  cent,  in  weight. 

Mr.  Danielle  and  the  Economist  have  pointed 
out  how  large  a  proportion  of  the  import  of  specie 
into  India  consists  of  gold.  Although  during  the 
latter  years  the  import  of  silver  rose  so  high  as  to 
be  from  £16,000,000  to  £20,000,000  per  annum, 
yet  the  gold  import  also  ranged  high,  reaching  in 
one  year  nearly  £10,000,000.  In  the  latter  period 
we  have  the  extraordinary  silver  import  of  nearly 
£16,000,000  in  1877-8,  yet  the  gold  import  was 
kept  up  steadily.  Upon  this  Mr.  Daniell  rightly 
dwelt,  and  it  is  of  such  material  import  to  the  con- 
sideration of  a  gold  currency  for  India,  that  it  will 
be  very  useful  to  reproduce  the  tables  in  the 
Economist  of  27th  November,  1880. 


•  Mr.  Lock  also  propoaed  a  Gold  Institute,  which  in  well  deserv- 
ing of  realisation. 

t  See  report  in  B.  Brough  Smyth's  report. 

t  Book  of  Mr.  Claremont  Daniell  hereafter  quoted,  and  his  letter 
in  BuUionisU  23rd  October,  1880,  p.  11G3. 


5  of  Gk>LD  and  Silver  respectively  imported  into  British  India,  by  sea,  on  Private  Account 
jf  Government,  from  the  United  Kingdom,  China,  and  other  places  during  the  official  yean 


and  on  account 
years  1869-78. 
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places 
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£ 
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H 
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22 
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£ 
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22 

£ 
1,978,860 
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1         ^ 
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i        £ 

73    12,716,330 
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n 
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t 
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62Ad. 
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Aa  these  two  qiieations  of  currency  and  escbange 
are  dosdy  connected,  so,  in  the  joint  considera- 
tions, they  have  been  mixed  up,  and  the  difB.culty 
of  arriving  at  a  consideration  has  thereby  been 
aggravated.  I  am  not  nnawaro  that  the  opinion 
of  many  of  my  friends  aaong  the  economic'  ' 
opposed  to  a  gold  cummcy  in  India,  but, 
»rviy  rojpeot  m  theoreticsl  consideratioiiB,  it  will 


be  gratifying  to  lee  the  solution  of  facta.  Hi 
ourrencj  setUed,  the  exchanges  will  settle  thitf 

Ives  in  a  manner  satigfaotory  to  economiita.      ; 

As  there  are  two  schools  of  thought  in  politilri 
economy,  and  although  the  historical  school  ol  % 
old  English  economists  is  rather  out  of  fnoM 
there  will  bo  no  harm  in  regarding  India  haMl 
cally.  History  shows  us  that  it  had  am  ■liiimlwi 
of  gold  and  a  gold  currency,  so  that,  iiIIImi^ 

Sirices  were  smsll,  the  small  gold  fanam  1 
Bvourite  coin,  just  as  we  find  si    "         '     ' 


currency  in  India.  A  gold  currency,  i 
will  work  with  a  low  rate  of  prices,  and  w«  ij 
not  obliged  to  regard  a  gold  currency  as  a  ^"^ 
solely  of  sovereigns  and  mohurs. 

In  those  ages,  when  India  raised  gold  and  tnfl 
with  the  Arab  regions  to  the  eafrtward,  there  00* 
have  been  no  great  difGculties,  for  in  those  ndu 
the  range  of  prices  was  also  low.  The  MiurlM 
conquoats  disturbed  the  sources  of  gold  Bn|^ilr  i 
India,  and  reduced  the  stock,  and  at  lenMil 
come  to  the  state  of  affiiirs  which  we  hare  IB  tt 
day,  wherein  India  has  not  merely  to  contend  «| 
the  metallic  question,  but  it  is  brought  in  C«li 
with  the  enhanced  prices  of  the  west,  and  «tfE 
machinoiy  of  production  which  deatfoy  U 
manufactures.  A  like  conflict  ia  gtnng  on  in  Jill 
In  both  couubries  a  partial  remedy  is  beiag  olltfi 
by  the  rise  in  wages  and  commodifaea.  9 
contest  is,  however,  with  a  growing  MitMid 
beoause  the  process  of  mechanical  inTentkm  ■>  ll 
west  creates  an  ever  craving  demand  fortiuialll 
and  most  expensive  applianoea  of  CBriui^ii 
Btulways,  iron  and  steel  shipa,  and  aimi  <i  M 
oision,  typical  neoeasaries  of  the  naw  ■iiiiialaiwW 
are  only  \o  be  acquired  at  a  teftL MiAifloaqrV 
undeveloped  nationalitdea. 
While  Australia  can  main  iti  pi^nMBli  vN 
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X)I,  and  Peru  with  guano,  India  has  to  provido 
many  parts  for  a  most  dense  population  from  tho 
oduce  of  the  soil.  Commodities  for  exchange  and 
port  are  only  to  be  obtained  by  displacing  articles 
food.  Undoubtedly,  the  local  circumstances  of 
dia  arc  x^Ksuliar,  and  create  difficulties  in  tho 
ly  of  adjustment,  but  these  can  bo  met  by  due 
orisions.  In  this,  as  in  other  cases,  India  must 
•doiinistercd  and  legislated  for,  not  directly  on 
astern  considerations,  but  in  reference  to  its  own 
rcnmstances,  still  always  with  the  direct  end  of 
linipng  India  to  the  standard  of  the  empire  and 
f  Boit^. 

It  is  the  fact  that,  historically,  India  had  a  gold 
ainsg^e,  and  there  can  be  no  local  objections  to  its 
■ving  a  gold  coinage  now,  as  well  as  a  silver 
omage;  indeed,  any  objections  to  this  must  come 
tun  the  outside.  In  the  world  wo  find  a  gold 
uage  predominant,  and  those  who  object  to  a 
old  coinage  for  India  are  those  who  object  to 
imetalli.sm  as  a  system,  and  maintain  a  gold  cur- 
Bcy  here,  and  are,  consequently,  to  some  degree, 
leonsistent.  Undoubtedly,  any  change  in  £idia 
Hist  be  attended  with  disturbance,  and  this  is  raised 
I  an  objection  to  change.  The  disturbance, 
owerer,  is  already  most  continuous  and  severe 
&  relation  to  the  rupee  currency,  and  the 
ibjections  to  future  disturbance  become  small 
B  degree,  when  we  have  to  regard  the  pros- 
leets  of  improvement  to  bo  realised.  As  to 
hmge  in  India,  there  is  no  alarm  to  be  enter- 
lined  as  to  change  by  itself  provided  that  change 
»  judicious.  India,  like  tho  whole  earth,  is 
Older  the  dominion  of  change.  That  great  engine 
i  society,  the  railway,  which  affects  the  transit  of 
■nana  the  transport  of  commodities,  has  done, 
■d  is  doing  its  work  of  change  in  India  and  else- 
iliere,  and  tho  people  accommodate  themselves  to 
1^  and  will  never  abandon  it,  but  for  some  other 
pprovement. 

bere  are  those,  and  these  are  many,  who  long 
riisi  have  advocated  a  gold  coinage  and  a  gold 
llnlnd  for  India,  in  communion  with  the  rest  of 
^  mpire,  and  I  have  been  among  them.  So 
^boafjLy  has  this  necessity  been  felt,  that  measures 
fcr  its  realisation  were  at  oue  time  far  advanced. 
Bid  they  been  years  ago  put  into  operation,  by 
liitime  the  consequences  of  disturbance  would 
bve  passed  away,  and  India  have  been  brought 
b  its  true  position  in  connection  with  tho  rest  of 
fte  world. 

This  has  not  come ;  the  question  has  been  taken 
lit  of  the  domain  of  practicalpolitics  and  left  in 
kat  of  theoretical  economy.  With  all  due  respect 
breoonomists,  administration  is  not  to  be  under  the 
ttka  of  tbeoratical,  miscalled  political  economy. 
%e  distinction  has,  unfortunately,  not  been  suffi- 
iutlj  regarded,  though  in  India  there  have  been 
Mny  statesmen  whose  political  instincts  have 
idaoed  tliem,  on  more  than  one  occasion,  to  adopt 
M  mlea  of  real  reason  in  preference  to  those  of 
hqlmtr'C  doctrines.  Political  economy  has  suffered 
m  miction  consequent  on  its  abuse,  and  is 
seatened  with  absorption  by  the  so-called  social 
ienoe,  which  is  only  a  meagre  substitute  for 
ilitical  adenoe.  Bv  attempting  to  apply  political 
onomy  beyond  its  bounds,  it  has  been  exposed  in 
are  than  one  eountry  to  the  supremacy  of  the 
fljaliat  aohooL  Nothinff  is  of  more  moment  to 
idttm  than  the  li^tfol  aoministration  of  political 


knowledge  as  an  applied  science.  If  its  peculiari- 
ties are  to  be  regarded,  then  its  relation  to  the  rest 
of  the  world  is  also  to  be  regarded,  for  India  is  at 
this  day  bound  to  our  empire  by  x)olitical  ties,  and  to 
the  world  at  large  by  commerce,  and  cannot  be  left 
in  isolation.  Many  of  its  supposed  peculiarities 
are  common  to  other  countries.  Were  India  inde- 
pendent, as  Chile  or  Peru,  it  would  be  drained,  as 
it  is  now.  Chile,  for  instance,  has  to  pay  as  much 
to  us  in  proportion  for  warlike  supplies,  for  interest 
on  railways  and  loans,  for  our  share  in  mines  and 
in  commerce,  and  for  the  maintenance  of  the 
English  colony  there,  as  India  does. 

Most  of  the  alleged  grievances  have  no  real  con- 
nection with  the  necessity  of  English  rule  in  India. 
This  relation  will  have  no  more  real  effect  when 
the  condition  of  India  is  altere<l  by  the  gold  sup- 
plies. The  gold  supplies  will  be  coined,  and  much 
of  this  coinage  be  exported,  as  is  that  of  Australia. 
There  is  no  reason,  then,  why  this  coinage  should 
not  be  like  that  of  Australia  in  sovereigns,  although 
smaller  coins  may  be  struck  for  local  use.  Coins 
are  not  always  used  for  circulation,  some  are 
hoarded,  some  use^  as  ornaments,  some  re-melted 
by  the  goldsmith.  In  England  even,  many  a 
sovereign  goes  into  the  chain  maker's  melting  pot. 

Tho  balance  of  facts  is  in  favour  of  a  sovereign 
coinaee  for  India,  and  then  the  silver  rupee  coinage 
would  become  token  money.  If  India  exports  gold 
sovereigns,  tho  exchanges  will  bo  under  modified 
conditions,  both  as  regards  the  imperial  operations 
and  those  with  abroad. 

In  my  range  of  experience,  there  is  one  quality  of 
the  sovereign  standard  which  particularly  recom- 
mends it  for  India.  The  pound  sterling  is  some- 
thing more  than  an  English  denomination.  As  it  is 
exempt  from  the  tampering  which  has  affected  the 
currencies  of  so  many  countries,  it  is  accepted  in 
all  the  money  markets  of  Euroi)e  as  the  chief 
denominator  for  what  are  called  international 
currency  or  bonds.  The  London  money  market  is 
also  regarded  as  safe  from  tho  revolutionary  attempts 
which  have  from  time  to  time  created  alarm  in 
continental  countries.  Bonds  with  coupons,  solely 
or  alternatively  payable  in  the  pound  sterling, 
are  preferontially  dealt  in  in  all  the  great  money 
markets.  They  have  an  ultimate  determinable 
value,  giving  them  tho  character  of  a  resource 
and  a  reserve  under  all  circumstances,  and  they 
have  a  special  property  for  purposes  of  rendt- 
tance,  either  as  bonds  or  coupons,  for  the  settle- 
ment of  transactions,  constituting  an  effeotiyo 
international  currency. 

One  great  want  of  India  is  capital,  for  whether 
technical  financiers  for  a  time  impede  its  applica- 
tion by  an  artificial  entanglement  with  the  public 
revenue,  events  will  enforce  the  emancipation  of 
capital  from  these  trammels.  At  present,  ttie 
supply  of  India,  as  compared  with  our  colonies,  or 
foreign  countries,  for  public  works,  provincial  or 
city  loans,  is  most  contemptible.  When  tho  demand 
comes  in  force,  it  will  be  on  a  largo  scale,  and  it 
will,  therefore,  be  a  great  benefit  to  have  the 
participation  of  foreign  markets,  as  in  the  case^  of 
the  late  participation  of  the  Paris  market,  which 
gave  opportune  relief.* 

•  It  is  impofldblo  to  qaote  all  that  has  been  written  and  Mid  on 
Indian  coinaf^.  Befon  the  Society,  in  this  Indian  Section,  vala- 
able  papers  have  been  read  by  Col.  J.  T.  Smith,  and havvbeen 
■toat&  contested.     What  can  be  read  ^rtth  imas^  YmmAX  V^ 
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The  chief  points  that  are  brought  foTirard  in 
tbia  paper,  are — That  b;  traditions  and  history 
gold  is  cnown  to  bo  produced  in  Southern  India; 
that  the  extent  of  the  formations  has  been  proved 
hj  successtTe  explorations ;  that  for  the  working 
of  these  formations  there  are  to  be  obtained  labour, 
water,  timber.  The  effect  of  the  production  of 
gold  has  been  explained  with  regard  to  cuironcj 
and  ezcbaogee,  and  prices. 

VII.  In  closing  Uiia  paper,  I  must  renew  m; 
aoknowledgments  to  many  who  have  assisted  me, 
and  whose  names  I  have  quoted,  Mr.  B.  Brough 
Smyth,  Mr.  Samuel  Jennings,  Mr.  W.  J.  Rhodes, 
Ifr.  Juland  Danvert,  Col.  J.  T.  Smith,  Mr, 
Andrew  Cashels,  Sir  W.  Bose  Bobinson,  Mr. 
CloremoDt  Daniell,  Mr.  James  Wyld,  Mr.  R. 
Palmer  Harding,  Professor  Budler,  Mr.  0,  Pegler. 


DISCUSSION. 


Mr.  W,  D.  Fowles  said  he  hod  Uttlo  or  no  ezperienoa  1 
InilinTi  gold  mineB,  but  he  had  experiecoe  in  other  part« 
of  the  world,  and  a  word  or  two  in  th  respect  to  tho  ^ofit- 
ableuse  of  tailingsfrom  gold  minea,  which  had  previous]; 
proved  unprofiUble,  might  be  of  some  interest  as  HIuh- 
trstiiig  gold  miDing  in  ijenoral.  Hin  family  bonght 
the  tulingB  of  n.  mine  in  Colombia,  which  bad  beeo 
woded  for  the  free  gold  alone,  having  mode  a  contmot 
to  take  them  for  12  years  for  50,000  dollorH,  whereas, 
until  thsD,  they  had  to  be  thrown  away  as  useless. 
They  elected  a  small  furnace  in  a  very  rough  way, 
and  from  those  tailings  produced  a  pront  of  three  oi 
four  thousand  dollars  a  month.  Not  long  afterwards, 
his  father  sold  his  share  for  165,000  dolkrs.  Of 
Tnflimi    ffold  mines,    he  only  tnew  what  be  had  read 


geological  formation,  that  quantitios  of  gold  must  exist 
m  the  quartz  reefs ;  that  there  was  no  doubt  about.  I 
The  only  question  waa  whether  it  could  be  obtained  at  I 
such  a  cost  as  would  show  a  profit  on  the  working.  He  i 
ngretled  that  the  enteipriae  should  not  have  a  fair  start. 
the  amount  of  capital  on  which  dividend  would  have  to  bt 
paidbeingmther heavy.  Even  supposicgittobeaiDmi-  i 
jUe  operation,  the  profit  on  the  actual  working  ex- 
penses would  have  to  be  rather  large  in  order  to  show  a 
profit  on  the  whole  capital — he  meant  at  tho  commence-  I 
ment,  because  he  had  no  doubt  that  later  on,  when  thi? 
proper  applianoes  were  imported,  in  order  to  produce  thr 
((ola  at  Its  """"''""""  oost,  they  would  be  able  to  pay  a  j 
oividend  on  a  much  larger  capital,  but  he  regretted  thai  ' 
it  thoold  be  rather  heavily  handicapped  at  the  begin- 
ning. TTi"  eiperienoe  had  been  chi^y  in  the  Umted 
States,  in  Colombia,  and  in  South  America,  in  both  gold 
and  diver  mines,  and,  on  another  oooasion,  he  shoold  bc 
^ad  to  discuss  both  the  mining  aud  smelting  of  gold 
and  silveT  ores. 

Xr.  Leek  wished  to  say,  in  oonnectian  with  Mr.  HydE) 
Clarke's  observation  that  the  capital  invested  in 
maofaiiiery  was  the  real  capital,  that  that  showed  hoT.- 
'  it  it  WHS  that  the  machinery  shonld  be  of  tb-- 
t  deecripUon  you  oonld  possibly  have  for  tit- 
^^— -,  and  in  order  to  that,  there  must  besuitabii' 
knowledge  of  what  was  required.  A  short  time  ago  hi' 
bad  made  the  suggestiou,  from  the  ignoronoe  whicli 
seemed  to  prevail  on  this  subject,  that  this  oonntry 
wanted  a  Ooid  Institute,  where  the  different  applianoei^ 
lequiaite  for  the  proper  treatment  of  gold  ore  oonld  )>> 


puipose,  a 
knowledgi 


I'xamined,  their  merits  tested,  and  Ibe  whole  n 
thoroughly  ventilated.  Gold  mining  wasasdentn 
laust  be  studied  like  any  oUier  soienoe-  As  Mr.  J 
<ylarke  mentioned,  suitable  and  unsuitable  appliance 
iJready  been  used  in  India.  Mr.  Brough  Sm 
i-eport  referred  to  a  company  started  soine  time  i^ 
jUpba,  which  sent  out  some  machinery  with  whie 
ciuartz  cropping  out  on  the  top  of  the  reef  waa  cic 
it  therefore  must  have  ooutained  all  free  gM 
nhoold  have  been  the  very  eosieat  material  to  dea 
jKwsible.  But  so  far  from  getting  gold,  they  lost  a, 
mercury,  and  the  company  oame  to  grief,  not  Ic 
there  was  no  gold  in  the  ore,  but  because  the  qipa 
used  to  get  it  ont  were  of  no  value.  Within  ■ 
three  or  four  months,  be  had  seen  some  machmei^ 
was  being  sent  out  for  some  oompauy  or  private 
India,  which  he  was  perfectly  certain  oonld  a« 
out  more  than  60  per  cent,  of  tho  gold  in  the  or» 
mining  in  India  was  not  only  of  importance 
oonntry, butto  all  the  world,  because  every  oono^ 
wherever  obtained,  became  a  oircnlatingmediui^ 
jndnoed  an  extra  trade,  and  passed  eJA  over  tlk.< 
Within  the  last  26  years,  they  had  seen  a  A 
increase  in  exports  and  imports,  which  had  i 
entirely  arisen  from  the  vast  gold  dian 
in  Australia  and  California.  If  there  hsd 
no  gold  discovered,  that  trade  could  n* 
been  carried  out.  It  became,  therefore,  i  ■ 
of  great  importance  to  every  country,  not  onlj 
gold  should  bo  got  out  of  the  ore,  but  also  (hstui 
as  possible  should  be  got  out.  Oold  mining  «u 
of  the  fint  enterprises  which  opened  up  inj 
country.  Without  gold  mining,  California  wou 
have  done  much,  and,  certainly,  without  it,  kvt 
did  not  make  mnoh  nrogrees  ;  but  the  moment  gd 
discovered  and  worked,  other  industries  foIlowM 
the  country  became  developed.  He  did  not  m 
what  had  taken  place  in  Australia  and  Calif  omis,  i 
not  in  like  manner  take  place  in  India.  Worii ' 
be  created  which  did  not  now  exist,  which  would  a 
I  further  capital,  and  the  country  would  take  a  totsll] 
start.  He  was  therefore  mostdedrous  to  see  tint 
company  which  entered  into  gold  mining  in  Indii,  ■ 
I  be,  aa  far  as  possible,  a  sncoeas.  Thejhad  totbis 
Powles  for  a  most  important  statement,  which  ri 
I  that  the  knowledge  of  one  man  might  make  B 
I  where  (he  want  of  knowledge  of  the  previooi 
made  a  failure.  They  wanted  men  like  Hr.  fi 
I  It  seemed  to  him  that  knowledge  could  not  be  oU 
unless  there  were  some  means  taken,  such  sab 
geated — the  formation  of  a  Oold  Institute,  when 
be  gathered  together  informatian  from  all  over  thai 
;  and  which  oonld,  in  its  turn,  be  redistributed  ii 
the  world, 

Xr.  Thomson  asked  what,  in  the  opinion  id 
conversant  with  the  distriot,  was  now  oonsidand 
the  area  of  the  gold  field  ?  This  ww  an  imparts 
meut  with  reference  to  the  great  question  nuael  1 
paper,  as  to  the  probable  great  monetary  and  p 
effects  of  the  re-disoovery  of  gold.  If ,  as  be  i 
formed,  it  wss  now  oertaudy  600  mike  ( 
he  wished  to  know  to  what  extent  thi> 
field  oonld  now  be  said  to  extend.  If  thi 
distriot  of  Mysore  were  included,  as  wtU 
district  of  Wynaad,  would  it  not  be  right  to  a 
there  was  a  very  large  territory  now  fit  for  Su 
habitation.  The  suooesa  whioh  his  own  ooopa 
had  in  importing  Cornish  minela,  had  given  b 
idea  that  we  might  have  eventoaily  a  VMj  laq 
portion  of  Cornish  meo  or  Anstralfauu  ftam 
settled  in  the  hill  distriots  ol  India.  U  be  wm 
there  wonld  be  a  means  of  veiy  •ertoudy  afleel 
future  of  India  in  the  charge  for  the  kBny,  bao 
you  had  a  large  European  oolcmy  in  tlte  uQ  d 
I  that  oolouy  would  very  eomlj  be  altifcuiud  stilt 
by  mihtary  servioe,  and  you  mMld  got  *  p« 
I  resident  popnUtion,  which  would  wj  tmaA  mi 
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wbUiiAiQgnofWflpent  azmnallj  on  the  Indian  Army,  undertaking  by  the  excess  of  capital  imposed  upon  it. 

»A*a  woqM  Toy  much  add  to  the  value  of  his  obser-  He  said  this,  not  with  a  view  of  counteracting  the  opera- 

■■**«,  if  be  oould  suggest  the  best  form  of  machinery,  tions  of  these  gold-mining  companies,  for  he  shouM  be 

Biwu  no  doabt  that  some  of  the  old-fashioned  exceedingly  thankful  for  their  success,  because  he  could 

had  been   sent  out,   but  to  what  extent  see  that  ^  so,  they  would  encourage  other  operations  in 


MiMdlfte  to  ask  was,  whether  something  could  not  in  legitimate  trade  in  India;  and  there  was  one  thing  to 

iMMvith  the  crashed  quartz;  he  believed  it  contained  which  we  could  point  with  pride  in  connection  with  our 

^iMM^aantityof  silica,  and  it-  struck  him  it  might  occupation  of  that  country,  that  while  we  took  upon 

mwrne way  to  advantage  in  cultivation.  ourselves  the  responsibility  of  ruling  it,  we  excluded 

ytaweU  lyte  said  the  principal  cost  of  treating  ^^^^^  ^"^"^  "^^  «^  ^  ^  g^^  ^"^  9^  '^'  ^  ^^  ^f  *5»* 

'fclDW  was  the  Ubourf   Although  he  had  not  '^^^^  ??^®  "^^  ^^*i™  ^  *^®  consideration  of  other 

Ma,  he  had  read  a  good  deal  on  the  subject,  "mercantile  countries  of  Europe. 

*>OQld  be  glad  if    Mr.   Hyde  Clarke  could  Hr.  Christian  Mast,  as  a  teacher,  ho^  that  the 

nem  a  little  on  the  question  of  labour.     The  important  question  of  technical  education,  in  connection 

.,    *^  of  Cornish  miners  had  been  referred  to,  with  this  subject,  would  not  be  lost  sight  of,  for  there 

Mdoohted  if  English  labour  oould  bo  got  to  work  was  no  doubt  that  the  success  of  these  operations  would 

iMidimate.  depend  in  a  large  measure  on  the  amount  of  intellect 

•Lj.^     «        .           . ,  ,                                .  .  and  investigation  brought  to  bear  upon  them. 

fWitnsy  Baundew  said  he  was  not  m  a  position  ^     ^,       „      .,,                    ,   ,f  ,., 

■k  on  gold  mining,  but  he  might  make  a  remark  ^'-  l>ip»»ll  said  he  came,  probably  like  some  others^ 

•qoeitioii  raised  by  the  previous  speaker,  namely,  ^  *  "»<^™  learner,  and  the  title  of  the  paper  ffave  no 

'•Wttlity  of  Wynaad  for  colonisation  by  Cornish  ^^^^  ^^  ^^^  ^'^^^  subject  was  going  to  be  treated.     Mr. 

■>«».    He  could  only  say  he  thought  it  would  ^y^®  Clarke  had  treated  it  mostly  from  the  productive, 

llTf  difficult  to  persuade  them  to  work  in  a  climate  ^^  political   and   social   points  of    view,    whilst  the 

inrolved  a    rainfall    of    something    like    200  map  liad  explained  pretty  clearly  the  topography  of 

this  particular  rediscovery  of  gold  mining  ;  and  when 
r .  ^  ^  he  heard  the  observations  of  some  gentlemen  who 
fcjjhnbar  said  the  rainfall  all  took  place  in  three  had  spoken,  and  noticed  on  that  map  that  the  mininff' 
r^  operations  would  be  conducted  in  10  degrees  of  north 
■  rkBAdars  said  he  did  not  intend  to  discuss  that  latitude,  it  showed  to  his  mind  that  they  would  be  con- 
Ion,  but  there  was  no  doubt  that  was  some-  ducted  m  a  chmate  totally  unfit  for  any  great  body  of 
_  like  the  annual  rainfall  of  the  country,  which  Cornish  mmers  or  other  Engli^men.  It  struck  hun, 
(to  be  endured,  whether  it  aU  came  in  thr^  months  tl\eref  ore,  that  they  must  look  either  to  native  labour,  or 
liot  He  viewed  the  progress  of  thU  speculation  labour  imported  from  Chma,  and  that  they  would  not 
It  anxiety.  They  tSl  knew  that  the  subject  be  justified  m  settling  down  m  such  a  district  a  large 
mining  was  not  a  new  one,  for  it  had  been  ^7  ^J  European  labourers.  He  would  also  suggest 
the  attention  of  that  Gk>vemment  for  the  kst  ^^^  ^^^"^  ,^®  ramf aU  was  stated  to  bo  occasionally 
So  long  ago,  the  investigations  made  under  «omethmg  hke  300  inches  m  the  year,  or  10  tames 
Jl  Nicholson  and  others  were  not  thought  ^^  average  rainfall  of  this  country,  even  if  it  feU 
I7  encouraging  to  be  proceeded  with.  At  "^  ^^^^  months,  the  three  months  of  deluge  and 
-e  time,  there  could  be  no  doubt  that  India  nme  months  of  and  weather  by  no  means  presented 
|»daoed  large  quantities  of  gold;  and  the  *  chmate  suitable  for  the  residence  of  Enghsh- 
'  •woraging  fact  he  had  heard,  if  it  were  a  "^°-  It  was,  therefore,  of  the  utmost  importwice  that 
Withe  result  of  the  removal  of  a  pillar  from  f^®^  possible  mqmry  should  be  made  before  any 
»rffte  old  workings  in  one  of  these  Wynaad  mines,  ]^^«f  number  of  Englishmen  should  be  introduced  there. 
iH8  found  tobe  very  productive.  As  to  the  ^**^  f  ^rard  to  the  development  of  gold  m  India,  there 
•  of  the  earUer  productiveness  of  India  in  gold,  ^^^  ^  ^^  doubt  whatever,  lookmpr  at  the  great 
'H8  not  much  evidence ;  but  there  were  proba-  pountam  ranges,  that  gold  did  exist  there  to  a 
.iiidthere  were  also  probabiUties  of  the  condition  1^^  ^^^'^^  ^^^  ^^^*^»  ^  ^  the  case  of  copper  and 
under  which  go&  mining  was  profitable  to  ?^^^^  minerals  m  ancient  Greece,  the  imperfect  manner 

of   g 

iWJdd  have  ci^toy^hi^uiS)^s*of"iien  ^der  Th®7  had  recently  heard  from  Sir  Bartie  Frere,  tiiat  ^ 

.*«■  itrennous  ^Eirotions,  regardless  of  life,  or  any  mniilar  observation  apphed  to  tiie  imperfect  mode  of 

fim  ooofliderations   which  had  to  bo  very  care-  extraction  m  Soutii  Africa,  tiiere  bemg  as  much  left 

ItttendedtobyanEngliah  Government.  Undersuch  ^^^^"^  ^  ^'^  J^®^  ?^*-.    Some  excellent  allusions  had 

tem,  it  may  have  been  practicable  to  remove  moun-  ^^^  "^?  ^  the  mechamcal  part  of  the  operations,  and 

iorooodnct  any  operations  with  a  greater  amount  of  the  question  of  improved  machinery,  but  ho  did  not 

Jiad  a  less  amount  of  expenditure  for  labour  than  ^^^^^^  enough  had  been  said  about  the  chemical  part  or 

•*be possible  now.  The  question  now  was  whetiier  prooess,  and  how,  by  greater  attention  to  that  point, 

•  ktn^ietioa  of  machinery  and  the  appUcation  of  "^^^ff  ^^  extracting  gold  might  be  discovwed  which 

mm  skill  wonld  be  a  substitute  for  Sat  plethora  ^?^^  produce  it  at  a  much  cheaper  rote.    It  struck  hun, 

WoBP  which  a   Hindoo  conqueror  oould  apply,  without  pretendinp  to  any  scientific  knowledge,  tiiat 

%ithai  ddll  andmadhinery  would  be  considerably  ^1*?  the  wonderfuT  development  of  electricity  gomg  on, 

iMalanoed  by  the  large  amount  of  capital  with  ^^^  ^'^^^  ^  j^^^  ^l  ^^^9  f  °^*^  ^^°^  ^  ^?^ 

Att^intemtoofthemoSieymarketand^uUtors  already  been  used  and  this  particular  openmg  m  Ladia 

rht  it  iieoeflHtty  to  load  every  underteSng  into  miglit  present  a  field  of  operations,  whereby ,  without 

O^Mtand.    ThiawasbeoOTiimyaverywrious  the  employment  of  enormous  Ubour,  European  skill  and 

tioB,  and  mw  one  to  be  regarded  by  iS  serious  a^ence  might  be  so  directed,  as  that  by  a  nmumum  of 

rf  butbmm  m  one  of  the  firSb  importance,  and  he  ^^^^  *^®  greatest  amount  might  bo  produced. 

{fci  floow  effort  ought  to  be  made  in  the'City  of  Mr.  Andrew  Catieli  said  the  last  two  speakers  had 

OB  to  pot  down  thia  minoua   practice,   which  forestalled  a  great  deal  of  what  he  meant  to  say.    He 

d  to  OMdoad  ad  duatroj    the  profit   of  any  agreed  with  &e  last  apeaikfis  aa  to  t^  \ais<Qi\aX^Kn^ 
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the  elimAte  for  EnglJah  laboiiTen,  and  he  iIm  dutfed 

the  opinioii  of  Mr.  Saonden,  that  this  mattor  bad 
been,  vary  much  oTerdoDe  in  London  lately.  He  had 
glanced  at  the  paper  before  oaming,  and  wM  muoh 
jd^aaed  with  the  impiutiaLity  with  which  Sir.  Hyde 
Clarke  had  dealt  witL  the  subject.  What  one  gentle- 
man  had  said  aboat  the  imperfections  of  much  of  the 
machinery  sent  out  was  qnite  true.  He  had  had 
&  great  deal  of  information  privately  from  gentle- 
men oonneoted  with  the  diatriota,  he  had  seen  many 
reporta  and  apeoimens  of  the  quartz  sent  him,  and 
hia  strong  impreaaion  waa  that  there  was  great  dia- 
ointment  in  Etore  for  those  who  had  embarked  in 
I  enterprise.  Although  he  ventured  to  aay  this — and 
quired  some  little  courage  to  say  it  in  the  face  of 
strong  optnions  held  by  many  gentlemen  for  whose 
opinions  ne  had  great  respect— no  one  would  be  better 

pleased  than  hmLself   if    these    golden  dreama 

zealiaed.    He  greatly  approved  "'  " " '  ' 


the  oichangoa,  matters  which  hod  come  home  to  most 
those  connected  with  India  lately  with  startling  effect. 
To  speoolate  on  what  would  be  the  reaillt  of  large  dia- 
ooveiies  of  gold,  waa  at  present  acarcely  possible.  The 
great  fluctuations  they  had  teen  in  the  last  12  or  16 
years,  in  the  value  of  ailver,  taught  one  to  be  cautious. 
Fifteen  or  siileeu  years  ago,  there  waa  a  great 
agitation  in  India,  chiefly  originated  by  his  brother, 
Mi.  Walter  Casaels,  ia  Bombay,  and  by  Sir  William 
Mansfield,  with  regard  to  the  introduction  of  a  sold 
currency.  Their  arguments  were,  at  that  tune, 
«hiefly  founded  upon  the  fact  that  ailver  waa  aoarce, 
being  then  63d,  yer  ounce,  instead  of  61d,,  as  at 
present.  They  wished  to  introduce  a  gold  currency, 
and  he  himself  hold  much  the  same  opuiion.  In  that 
room,  he  read  a  paper  bearing  upon  the  subject,  but 
since  then  aUver  nad  fallen  so  much  in  value  that  it 
waa  impos^ble  to  say  what  would  happen.  Lot  them 
see  what  the  gold  diaooveries,  and  the  result  of  the  con- 
ference to  be  held  in  Paria  in  next  April,  would  do  for 
ailver.  It  waa  pretty  clear  something  would  be  done, 
and  he  indulged  the  hope  that  t^ey  would  see  silver 
regain  some  of  its  old  valne,  and  not  remain,  as  at  . 
present,  a  great  loas  to  the  Tn^ian  revenne,  and  to  everi' 
man  toiling  in  India  nnder  a  broiling  sun,  and  the  wifV 
«nd  children  at  home,  to  whom  he  had  to  forward  il  I 
.^ooaiderable  portion  of  his  eaminga.  There  would  be- ' 
no  greater  benefit  to  Englishmen  oonnectod  with  Indin 
than  to  see  some  improvement  in  that  respect, 

Mr.  Woolley  said  he  was  well  acquainted  with  Ac 
diatriot,  and  had  some  knowledge  of  gold  mining,  havini,' 
visited  other  gold  countries.  He  begged,  with  ali 
poatdble  respect  to  Ur,  Hyde  Clarke,  to  say  that  in  tht. 
case  i^e  oompanies  which  had  been  formed  had  com- 
menced, not  Dj  sending  oat  the  machinery,  but  by  pro- 
viding thcms^ves  with  raw  material.  No  doubt  thev 
liad  done  it  to  an  extent  which  perhaps  in  private  lifi- 
would  bring  them  to  bankruptcy,  bnt  the  greater  pait 
of  the  capital  which  had  been  r^sed  had  been  sunli. 
not  in  machinery,  but  in  providing  the  raw  materiel 
npon  which  they  must  operate,  and  from  which  they 
hoped  to  extract  BBtiafactoiT  results,  Aa  far  aa  his  owu 
opinion  went,  if  skill  were  brought  to  bear,  the  lesuU-i 
would  far  exceed  anything  ever  seen  in  Auatralia  antl 
California,  but  it  aU  depended  upon  that.  Therewai', 
OiBTettae,  every  reqniaite.  One  of  the  gentlemen  ha,) 
nnkeQ  about  rainfall,  but  he  was  in  India  last  year,  ami 
tnai^nfall,  instead  <rf  being  300  inches,  or  even  20<i. 
did  not  average  100  inches;  200  was  quite  tl,' 
fm^yiinTim'  Aiid  the  Comiih  mJjierB,  even  if  thev 
irere  tliere,  would  only  be  exposed  to  the  raiji 
during  their  pasaage  from  their  quarters  to  the  workh. 
He  quite  agreed  that  to  send  any  qnanlity  of  English 
Ubomera  to  10  degrees  nortli  latitude  would  be  an 
sbmn^tj,  for  the  t^mate  vras  unsuitable  to  a  European 
oatotdoon.  But  thoM  who  w^ced  tlve  minQH 


would  not  ba  out  of  doors,  and  wonld  not  1 
the  aun.  There  waa,  however,  no  great  nee 
Oomiah  miners  there.  There  was  every  i 
iraC-daaa  labour  to  be  had  on  tlte  apot ; 
adostry,  aa  far  as  it  hod  gone,  had 
the  prioe  of  labour  at  all.  If  it  ha 
have  affected  hia  pooket,  as  a  large  co 
Tho  supply  of  labour  was  almost  inexh: 
there  were  great  muscular  fellows  then 
Liapable  of  dtung  any  amount  of  work,  s 
miners  almoat  by  birth,  who  were  reaidy 
i>r  7J^d.  a  day,  without  the  eltghtest  hesitt 
.jne  wanted  of  Cornish  miners,  was  the  t 
intend  this  labour  and,  bring  it  to  bear  i> 
produce  aadsfactory  results,  and  tb 
skilled  labour  need  not  be  much.  A 
ho  believed  that  at  present  the 
iirea  of  the  colony  of  Victoria  waa  1,4 
equare  n^les,  whilst  tho  known  aurifc 
Wynaad  alone  was  twice  that.  Tht 
Victoria  had,  two^earaago.  over  800  mini 
a  operation,  and  m  India  we  hod  now  i 
utmost,  25  on  twioe  the  area.  How  cou 
then  that  the  companies  were  too  many, 
were  almoat  oortam  to  oome  to  grief.  1 
prospect  of  such  a  thing,  if  only  proper  ski 
^nce  were  brought  to  Dear. 

The  Chairman  said  he  would  not  detain 
long,  because  the  several  gentlemen  whob 
subject  hod  prettynearly  exhausted  it,  but 
lionfiue  liimai-lf  to  two  or  three  practical 
waa  the  area  of  possible  gold-fiold.  He  o 
wlf  apeak  on  the  area  along  the  Kastem  C 
fielda  seemed  to  exist  in  the  Ghauts  on  boi 
peninanla.  TTie  Mysore  gold-fields  were 
the  verge  of  the  Eastern  Ghauta,  The  W 
he  blew  much  better,  having  been  connei 
country  since  1842,  and  knowing  it  all  vi 
noticed  what  Sir.  Broagh  Sroyfii  said  tl 
to  the  effect  that  not  one-twentieth  pa 
gold  area  had  been  prospected  in  any  d 

all  along  the  ghauts  in  Canara,  and  li 
whole  way,  almost  to  Cape  Comorin,  bi 
they  might  aooept  it,  that  for  the  present 
that  part  of  Wynaad  now  attracting 
continue  to  be  the  nucleus  of  the  work 
qnestion,  doubtless,  was  a  very  importnni 

I  Woolley,  whom  he  knew  to  be  a  practici 
labour  in  Wynaad,  had  given  some  vei 
encouraging  facts  aa  to  the  present  coi 

I  labour  market,  but  what  would  be  the  el 

]  development  of  the  gold  industry  beau 
industry,  was  very  uncertain.     In  the  m 

,  waa  no  doubt  that  the  gold  industry  staiti 
Coast  of  India,  as  respeota  labour,  in  pro 
better  position  than  in  any  other  oonntri 
You  started  with  a  teeming  population,  * 
would  afford  all  the  labonrwhioh  wonld  I 
the  present.  Wages,  however,  wonld  r 
be  tfUien  into  account.  Within  the  tdnu 
in  India,  the  prioe  of  labour  had  oerti 

I  and  a  large  increase  in  tho  demand  must 
eflect  upon  it.     He  ww  glad  Mr.  Gassi 

j  special  attention  to  the  caution  required  i 
this  question,  and  be  himself  felt  some  an 
fact  that  the  companies  were  going  onl 

I  handicapped  by  the  large  tnicea  paid  ■ 

i  regards  the  climate  and  tne  emplaymi 
labour,  he  thought  that,  beyond  the  s 

I  quired,  the  importation  <if  lar^  Damh< 
would  not  be  requisite  or  dsaukbla. 

;  follow  tb.  Hyde  Clarke  into  the  intflteal 
coinage  and  exchanges  in  India.  He  en' 
doubts  whetber  a  po<^  ooimby  lika  I 
could  praotaoally  use  a  gold  ooinag«  tm 
uotue.    One  fourth  pert  at  ib»  pcqpnWi 
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¥tt  pncticilly  bartering  grain  they  raised  or 
ilor  SQcli  commodities  as  ikej  used,  or  used  shells 
jpr  18  tokens ;  the  country  was  a  very  poor  one, 
« doubted  whether,  being  in  such  a  condition,  it 
I  float  a  gold  coinage.  Any  way,  as  Mr.  Clarke 
■id,  Uicy  wxrald  have  to  mint  the  gpold  in  some 
or  other,  and  then  it  would  be  practically  decided 
kr  nch  a  coinage  would  be  a  useful  form  of 
itf  eonencj.  He  observed  that  the  proper  align - 
i  d  the  connection  between  the  Wynaad  and  the 
onrtptem  of  South  India  lies  through  the  MudeU 
wOkpr  Talley)  district,  and  thence  via  Bandipur 
iMfin  and  Bangalori,  whence  was  derived  the 
d^«  (Train  and  labour,  and  not  over  the  Nilgherry 
EilltfaeCoembatore  district  by  the  Kunur  valley. 
iMded  Alpine  railway  up  the  latter  valley  would 
■iBue  and  delusion. 

k^  Clarke  said  the  necessity  for  a  reply  was 
■ch  lea  than  it  appeared,  because  several  of  the 
inued  had  been  already  dealt  with  by  him  in  his 
u  vonld  be  seen  on  its  perusal.    Beyond  that, 
nmdtj  ot  his    giving    a   detailed   reply  was 
d  by  the  nature  of  the   discussion,    and   ho 
ited  at   the  outset,   that  he  was  much  more 
I  to  have  the  ben^t  of  this  discussion,  than 
forward  any  views  of  his  own.     It  had  been 
advantage,  not  only  tliat  they  had  men  taking 
itf  weU  acquainted  with  India,   and  deeply 
d  in  it,  but  men  of  very  wide  experience  in 
arts  of  the  world.     In  fact,  there  was  hardly  a 
d  region  which  was  not  represented  there  in 
aaion,  or  by  thepresenoeof  some  one  practically 
jd  with  it.    Mr.  WooUey,  to  a  great  degree, 
ered  some  of  the  other  speakers,  but  he  thought 
ley  had  misunderstood  mm  on  one  or  two  points, 
when  they  came  to  compare  notes,  they  would 
d    in    substantial     agreement.    There    was 
no  question  of  the  employment  of  a  large 
>f  European  labour.    The  great  advantage  of 
1  Indian  region  was  that  it  had  a  large  supply 
,  but  at  the  same  time  they  did  want  skilled 
Some  raiUemen  seemed  to  think  it  was  im- 
for  a  Comishman  to  go  to  a  country  of  that 
ore,  or  one  which  had  a  large  rainfall.    But 
Jl  was  a  very  gn^cat  advantage  to  gold  working ; 
I  reference  to  the  climate,  he  would  remind 
it  Cornish  miners  went  to  very  much  worse 
I  than  India.    Some  of  Mr.  Woolley's  neigh- 
the  Wynaad,  although  that  was  an  unhealthy 
had  remained  the  whole  of  the  year  on  their 
ntations,  so  that  it  could  not  bo  altogether  so 
nate.    They  must,  however,  recollect  that  the 
is  not  goinff  to  work  on  the  surface,  but  under 
>r  in  case  of  reduction  operations,  under  shelter ; 
ts  by  no  means  necessary  he  should  bo  exposed 
1  periods  of  the  year.    In  such  cases  the  white 
unaodimatised,  went  somewhere  else,  and  it  was 
idvantage  in  this  case  that  there  were  somo 
Ithy  districts  in   the  Neilgherry  hills  where 
go.     On  a  careful  and  candid  consideration 
paper   and   the  discussion,    he  thought  the 
It    of   the   objections    would    be    removed, 
els  had  farought  forward  many  important  facts 
inst  not  be  left  out  of   consideration.      He 
they  woold  all  see  changes  in  the  relative 
of   silver,   and  what   Mr.   Cassels  had  said 
.  to  him  a  reason  why  they  should  look  at  this 
meoangiaigij  and  not  distrustfully.      In  the 
9  had  been  careful  not  to  encourage  share 
on,  but  at  the  same  time  to  ask  them  to  look  at 
hSBtf  of  praotioal  resolts  being  obtained.    He 
dMr  go  by  the  ezperionoe  of  thoee  jyractical  men 
I  pntenti  and  who  Knew  whatthe  resources  of  the 
tn.  Hum  oi  the  fngspeation  of  a  mere  doubter. 
9wn  partp  be  looked  upon  it  that  disastrous 
m  iroold  tdto  plaoe;  bat  they  had  no  duty,  for 
tf  gaaUm  wAodhoee  to  p>at  their  stakes  on  the 


table,  to  stop  legitimate  operations.  Why  were  they  t^ 
protect  men  who  had  g^ne  in  for  gpambltng  ?  The  pre- 
sent  condition  of  the  share  market,  with  regard  to 
Indian  gold  companies,  in  his  firm  belief,  was  nothina^ 
to  what  they  would  yet  see.  For  two  years  ho  had 
foreseen  that  in  all  likelihood  there  would  be  a  g^d 
mania,  and  that  speculation  would  take  the  form 
of  gold  mining.  If  so,  they  would  see  reproduced 
what  they  had  seen  before,  these  shares  woula  run  up 
to  fabulous  premiums ;  but  what  had  that  to  do  with 
gold  mining  Y  They  coiild  not  prevent  such  a  thing. 
These  men  were  gambling  with  counters;  men  were 
putting  their  money  into  grold  mining  shares  who 
would  stake  their  money  on  the  Derby,  and  were  they 
to  protect  them  in  either  case  h  Why  should  they  stop 
the  whole  operations  of  the  empire  for  the  sake  of  persons 
of  that  kincL  What  they  had  to  look  to  were  the  persons 
really  interested — the  population  of  India,  whoso  welfare 
was  at  stake.  One  point  referred  to  by  Mr.  Lockand  him- 
self was  the  effect  produced  ou  a  district  by  the  iutroduo- 
tion  of  mining  miichinery.  To  illustrate  that,  in  the  St, 
Jamei*  sOatetUotthsiteyejimgy  there  was  aparagraphwith 
regard  to  the  Linares  lead  district  in  Spain.  It  was 
stated  that  in  consequence  of  the  great  increase  of  lead 
mining,  the  Belgian  manufacturers  had  supplied  a 
large  amount  of  machinery,  the  result  of  which  had 
been  that  they  had  been  called  upon  to  supply  machinery 
likewise,  for  the  oil  industry  of  the  district,  and 
the  people  there  were  giving  up  the  old  dumsy 
wooden  presses,  adopting  improved  machinery,  and 
turning  out  a  better  article  in  olive  oil.  That  sup- 
ported what  he  had  stated  in  the  paper,  that 
they  should  be  justified  in  looking  at  the  collateral  ad- 
vantages which  would  undoubtedly  arise,  apart  from 
any  mining  resiilts.  The  evidence  of  practical  men 
showed  that  there  was  a  great  gold  region  in  Southern 
India,  and  nothing  but  the  grossest  imbecility  could 
prevent  very  large  results  being  obtained. 

The  Chairman  moved  a  vote  of  thanks  to  Mr.  Hyde 
Clarke,  which  was  carried  unanimously. 

Some  specimens  of  gold  were  kindly  lent  for  exhibi  - 
tion  at  the  meeting  by  the  Wynaad  Company,  Professor 
Tennant,  and  Mr.  Bryce  Wnght. 


ELEVEHTH   OBDIHABT    MEETING. 

Wednesday,  February  16th,  1881;  W.  H.  Hall 
in  the  chair. 

The  following   candidates  were   proposed  for 

election  as  members  of  the  Society : — 

'  Branston,  F.  R.  E.,  23,  St.  S within' s-lane,  E.C.,  and 
'      66,  LiUieshaU-road,  S.W. 

Dollman,  Charles,  293,  Clapham-road,  S.W. 

Greenwood,  A.,  LL.D.,  Flaxfield  College,  Basingstoke. 

MacCallum,  Andrew,  47,  Bedford-gardens,  Kensing- 
ton, W. 

Wilding,  Samuel  P.,  23,  Rood-lane,  E.C. 

The  following  candidates  were  balloted  for,  and 
I  duly  elected  members  of  the  Society : — 

Bridge,  John,  F.R.G.S.,  Marlborough -house,  Sale,  near 

Manchester. 
Cochrane,  Vioe-Admiral  the  Hon.  Arthur  A.,  C.B., 

United  Service  Club,  S.W. 
Collingwood,  Lieut.  William,  The  Limes,  Cheshunt, 

Herts,  and  India-office,  S.W. 
Fisher,  John,  43,  Mincing-lane,  E.C. 
Hall,  William  Shipnery,  79,  Cannon -street,  E.C. 
Haslam,  Alfred  Scale,  Duffield-road,  Derby. 
Holder,  Augustus,  Corkicle,  Whitehaven. 

The  Ohairman,  in  introducing  Mr.  Taylor,  said  his 
only  tide  to  preeide  was  hia  having  b»d\&iA  g^xAVst- 
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0  bring  to  liglit  ifresh  the  most  remarkable  ii 
ips-tf    ■■*■■'     '-•- 

publuhod  bf 'the  'Co-mieMtiTe  Wholeaale  Society.    The 
lemorkable  featnre  of  tb&t  ecterpriae  wu  that,  oearly 


10  years  after  the  founder's  death,  it  still  w 


s  the  whole 


establlBhed  method  of  remimsration  by  w 
only,  they  could  bring  about  a  better  itM 
things.  The  bnllt  of  these  experimenta 
been  made  on  the  Continent,  and,  thonjik 
without  examples  of  failure,  Uiey  prefleiit,  « 
whole,  a  very  decided  and  vctfy  enco&a 
success.  This  being  so,  the  close  coac 
dependent  upon  him,  and,  during  the  latter  part  of  Ha  ^l"ol»  l"'^  together  the  industries  of  nei^ 
life,  he  withdrew  m  nmoh  as  posoble  from  the  active  iog  countnes  makes  it  mcnmbmt  on  :M 
sapervisioQ  of  the  business.  The  saooeaa  had  bean  most  employers  to  bestow  vigilant  attention  on  ^ 
wonderfnl,  and  the  same  principle  bad  been  followed  in  I  of  sncn  importance  as  a  considerable  coik.'V 
several  other  instances  on  Uie  Continent ;  but,  unfortu- 1  movement  towards  a  reform  in  the  mod^ 
uately,   in  Eng^lsnd  suoh  attempts  had  not  hitherto '  innnerating  labour. 

tumedoutwell.  Many  might  remember  the  attempts  of  i  While,  however,  I  fed  that  the  natur'o 
Messrs.  Biiggo,  Messrs.  Foi,  Head,  &  Co.,  and  others,  object  is  its  own  best  justification,  I  am  ptt 
but  they  had  not  the  elements  of  durability.  Why  this  |  ^^^^  ^-^^^  ^^^  ^^  y^e  myself,  b  no  eniB 
should  be  so,  he  was  at  a  loaa  to  understand,  beoauae  I    ,   j  ^  j  consequently,  has   no  pro» 

the    system   was   one    which    emmently   commended    ;:  ,•'"""  '   ""  '"-"  "^     '  „  .„v   j;^„'*.  ■ 

itself  to  eommon  sense  or  enlightened  self-interest.  '^^^'>'  "*?{,  ""^^  ^%  "^S^.  ^""^  ^™^  i 
Leolaire  began  Ufe  as  a  labourer,  and  noticed  the  ^^c^.  ^^°  l""'e-  >  damagmgly  compsrsl 
wasteful  habits  of  Ubourere.  As  he  got  on  in  life,  '  i»rtam  hearer  of  a  chanty  sennoi),  rt* 
and  became  an  employer  himseU,  he  asked  himself  I  oording  to  Sidney  Smith,  found  his  ptm 
the  question  it  nothing  oouLi  bo  done  to  remedy  this  !  iimotions  BO  stirwd  by  the  eloquence  tl 
state  id  things,  and  came  to  the  conolusioQ  that  the  .  preacher,  that  he  put  his  hands  into  bit  M 
only  way  was  to  give  the  workmen  themselves  an  bour's  pockets,  and  was  thus  enabled  to  placsal 
interest  in  greater  thrift,  carefulness,  and  industry,  ^beml  contribution  in  the  plate.  Inordertoi 
He  thought  that  if  6d.  a  day  was  saved  in  this  way,  ^^  -0^,^  pf  ^^  dangerons  comparison,  I  i 
and  the  wi^kmen  received  IJd.  of  it,  and  the  employer  ^^thout  professing  an  impartiality  which  I  it 
4id.,  the  plan  could  be  adopted,  and  thu.  proved  to  be  f  ,  ^^^^^^^^^  ^  f„  M^gaible,  to  set  od 
S^  7^M^,    J'    Tf^'^i^J^'^"-'^  TZ  r,Z^^^  I  fftcti  on  which  I  rely,  in  the  statements,  oitt 

ont  01  nothinif.     Me  h&d  a  ennpicion  that  one  cause  oi    *^*^  ^  .*        /  ,  j         -v    —jx 

the  non-Bucc^  of  the  plan  in  sfagland,  waH  the  opposi-  ,  ^^^  ""tiial  words,  of  employers  descnbmg  tk 
Hon  of  trades  unions.  These  organiaatioaB  haddone  9"lts  of  oipenments  which  they  have  thoM 
great  good  in  some  reroecU,  but  he  feared  that  in  some  made.  By  placing  before  you  their  statemoi 
cases  Oiey  had  opposed  enterprises  of  this  kin^,  which  the  most  authentic  and  least  warped  form  ■ 
had  been  essayed  by  men  not  in  the  union,  and  of  whioh  iiommand,  I  hope  in  soma  measure  to  makal 
the  union  leaders  were  jealous,  because  they  were  not  !  my  own  lack  of  business  knowledge  and  hi 


!,  because  he  knew  that  i 


mode  of  remunerating  labour  which  ii 


r  attention  consists  i 


that  this  might  be  the  cai 
Prance,  employers  camo  n 
their  workpeople. 
^e  paper  read  was  on — 

THE  PARTICIPATION  OP  LABOUR  IN  THE 

PROFITS  OF  ENTERPRISE. 

By  Rsdley  TayloT,  K.A., 

lAle  Fellow  dI  Triiiitr  College,  Cambridge. 

I  ask  attention  this  evening  to  a  particular 
method  of  remunerating  labour,  which  has  fot 
some  time  been  practised  in  a  luge  number  of  im~ 
portantindustrialand  commercial  establishments, 
situated  for  the  most  part  in  France,  Switzerland, 
and  Qermany.  If  any  justification  is  needed  fot 
bringing  this  subject  before  the  Society  of  Art?, 
I  find  it   in  the   following  considerations  : — Tht 

relations  between  employers  and  emidoyed,  under ^     _^_ 

the  system  of  payment  by  fixed  wages  only,  ar*  the  order  of  the  day.  Now,  the  established] 
admitted  on  all  hands  to  be  unsatisfactory.  They  I  tioe  of  the  workshop  shows  that,  under  thaH 
involve  a  chronic  antagonism,  breakingout  peHodi~  .  of  payment  by  wages  alone,  it  is  notexpsota 
cally  into  internecine  conflicts,  whidi  leave  few  '  this  zealously  active  type  of  work  wiU  be  { 
tangible  results  behind  them,  save  extreme  mutual  voluntarily.  Watchers  and  overlookccs  sn| 
exasperation.  One  is  reminded  of  the  old  school-  there,  in  order  to  extort,  by  the  fear  of  diM 
game  of  French  and  Hnglish,  where  a  great  expen-   whatever  quantity  and  qoality  of  woric  ii  n 


■    uipern 
'I     The 

the  employed,  over  and  above  their  wages  ;• 
the  ordinary  market  rate,  a  part  of  the  net  p 
realized  by  the  concern  for  which  they  worik 
system  is  known  in  France  as  "  la  portiie^ 
aux  binificu,"  i.e.,  participation  in  proH 
shall,  for  shortness' s  stUie,  designate  it  in  Uii|| 
simply  as  "  participation." 

The  economic  basis  on  which  the  mslhud  I 
may  bo  thus  stated :— The  profits  reaUssd  Ij 
industrial  establishment  must  largely  dew 
the  degree  of  vigour  and  vigilance  with  wbia 
hands  m  its  employ  perform  their  work.  BsM 
of  time,  and  avoidance  of  needless  consninplii 
raw  materials  and  destruction  of  took 
msohinery,  will  lead  to  higher  prufLta  Otm 
accrue  where  dawdling,  waste  of  material^ 
recklessness  in  handling  implements  and  ga* 


diture  of  force  in  tugging  at  the  opposite  eni 
a  rope  has  for  chief  result  a  marked  rise  of  tempera- 
ture, where  in  fact,  as  in  an  ill-constructed 
machine,  energy  is  converted  mainly  into  heat. 

The  evil  of  a  pennanent  antagonism  between 
men  engaged  in  one  and  the  same  branch  of 
production  or  distribution,  has  induced  a  nnmbei 


able  by  an  appeal  to  snaa  feelings. 

Work  thus  reluctantly  yielded  wiU,  msniM 
inferior  at  all  points  to  that  given  Tobrf 
It  will  tbereforebe  dear  wi»k,  and  tend  to  i 
profits,  which  will  be  further  pr^ediqiaak 
wages  of  the  overlookers  employm  in  aaeb 
.,      ....  3_i._ui_      — ■-  of  supsrintM 


other  words,  byithe  "  oosta  a 


of  omployera  to  try  whether  by  modifying  th« ;  whioh  it  ent^.    Ih« 
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)d  participation  was  that,  under  that 
iroikof  the  most  zealous  kind  would  be 
iooBly  given,  when  once  the  workmen  had 
My  aliye  to  the  fact  that  their  more 
efforts  would  directly  benefit  themselves. 
iter,  and  therefore  cheaper,  work  would  be 
i,  ind  the  costs  of  supervision  be  propor- 
J  reduced.  It  is  in  the  additional  profits  to 
xd  by  these  stimulated  efforts,  and  in  the 
7  in  superintendence  which  they  render 
i^that  participation  finds  the  fund  which  it 
sto  divide.  The  employer  is,  therefore, 
U  upon  to  forego  any  portion  of  the  profits 
VBBld,  under  a  non-participating  system, 
Kiedto  him. 

etc  the  manner  in  which  the  work- 
in  profits  is  made  available  by  them, 
ut  among  participating  houses  very  wide 
M  of  practice;  indeed,  these  differences 
convenient  means  of  classifying  such 
They  fall  into  three  categories  : — 

e  which  pay  over  the  workmen's  share 
lal  ready-money  bonus. 
}  which  retain  that  share  for  an  assigned 
order  ultimately  to  apply  it,  together 
scomulated  interest,  for  the  workmen's 

I  which  annually  distribute  a  portion  of 
en's  share,  and  invest  the  remainder. 

e  to  take  one  establishment  out  of  each 
a  type-specimen.     It  will  be  readily 

that  liinits  of  time  will  compel  me  to 
heir  organization  only  in  the  most 
ms. 

ti  to  the  sources  from  which  my  state- 
£t  will  be  drawn,  I  can  here  only  name 
the  chief.  These  are: — (1)  A  Gherman 
lished  in  1878,  by  Professor  Bohmert, 
I,  under  the  titJe  **  Die  Oewinnbetheili- 

•*  Division  of  Profits."  (2)  The  peri- 
tinf  of  a  French  society,  formed  in  1879, 
ting  the  practical  study  of  participa- 
I)  the  work  of  M.  Fougerousse,  **  Patrons 
de  Paris,"t  *' Masters  andMenin  Paris," 
n  1880. 

preliminaries,  I  begin  with  the  group 
which  hand  over  the  workmen's  entire 
ofits  in  annual  ready-money  bonuses.  I 
pe-specimen  the  establishment  of  M. 
loforte  maker,  64,  rue  des  Poissonniers, 
iiticipation  has  existed  in  that  house 

on  the  following  basis : — At  each  annual 
,  interest  at  10  per  cent,  on  the  capital 
.  the  business  is  deducted  and  handed 
I  proprietor,  M.  Bord.    The  remaining 

•re  then  divided  into  two  parts,  res- 
proportiomal,  the  one  to  the  interest 
cited  to  capital,  the  other  to  the  whole 
hlch  has  been  paid  during  the  year  in 
the  current  market  rate.  The  former 
ded  to  M.  Bord's  receipts ;  the  latter  is 
tumtt  all  Bach  workmen  as  have  been 
»y  the  house  for  not  less  than  six  months 

inqaesftjon.  The  individual  distribu- 
daoe  inbomiMs  proT>ortionaltothe  yearly 
Btmlyeamedbyeachworkmanin  wa^. 
leods  to  kbonr  are  handed  over  with- 
■HatiOD  or  oradition  whatever.    The 


f  Itefa,  Ghaiz.      t  Faiiif  Cbaix. 


number  of  employes  was,  on  January  1,  1878,  6 
clerks,  395  men,  and  27  boys.  The  sums  thus  paid 
during  the  last  three  years  were,  I  am  informed  by 
M.  Bord,  in  1878,  £3.784;  in  1879,  £2,874;  and 
in  1880,  £3,548.  They  represent,  respectively,  15 
per  cent.,  12  per  cent.,  and  16  per  cent,  on  the 
men's  yearly  earnings  in  wages.  The  entire 
amount  paid  over,  exclusively  out  of  profits,  since 
the  introduction  of  participation  m  1865,  is 
£39,300.  M.  Bord  considers  the  effect  of  the 
system,  in  attaching  the  workmen  to  the  house, 
and  its  influence  on  their  relations  towards  their 
employer,  to  be  extremely  satisfactory.  In  June, 
1869,  he  ascertcdned  that  about  one-half  of  his 
workmen  had  invested  their  dividends  for  that 
vear,  and  that  about  a  quarter  had  employed  them 
m  clearing  off  debts,  and  in  purchasing  clothes  and 
furniture.  A  dozen  or  so  only  had  dissipated  a 
part  of  their  dividends. 

The  number  of  houses  which  adopt  M.  Bord's 
system  of  immediate  cash  distribution  is  very  small. 
I  pass  to  a  larger  group,  organized  on  a  very 
different  plan.  The  example  selected  is  a  leading 
Parisian  Insurance  Company,  the  Compagnie 
d' Assurances  Generales,  87,  rue  de  Richelieu. 

In  this  company,  whose  staff  of  officials,  clerks, 
and  other  employes  numbers  about  250  persons, 
participation  is  now  of  thirty  years'  standing.  It 
is  fixed  at  5  per  cent,  on  the  profits  of  the  company, 
and  allotted  in  proportion  to  the  individual  salaries 
earned,  which  are  at  least  on  a  level  with  those 
obtainable  in  non- participating  companies  of  the 
same  kind.  The  essential  feature  of  the  system 
here  in  force  is  that  no  part  of  an  emyloye*8  share 
in  profits  is  paid  over  to  him  in  ready  money.  The 
sums  to  which  he  becomes  yearly  entitled  are 
placed  in  a  deposit-account  opened  in  his  name, 
where  they  accumulate  at  4  per  cent,  compound 
interest.  Only  on  the  completion  of  25  years  of 
work  in  the  house,  or  of  65  years  of  ago,  can  the 
beneficiary  claim  the  liquidation  of  his  account. 
The  following  alternatives  are  then  at  his  choice  : — 
He  may  purchase  a  life-annuity  in  the  company's 
office,  with  reversion  to  his  widow  or  some  other 
person  to  be  approved  by  the  Board  of  Directors ; 
or  he  may  invest  in  French  Government  or  railway 
securities,  in  which  case  the  stock  certificates  will 
be  retained  by  the  company  until  his  death,  in 
order  to  be  subsequently  handed  over  to  the  per- 
sons whom  he  may  designate  by  will  as  his  heirs. 
He  cannot  claim  the  payment  of  his  accoimt  in 
ready  money,  the  Board  of  Directors  being  sole 
judges  of  the  exceptional  circumstances  imder 
which  they  may  consent  to  such  payment,  and  not 
bound  to  assign  any  reason  for  their  decision. 

M.  Alfred  de  Courcy,  to  whom  the  Compagnie 
d' Assurances  G6n6rale8,  of  which  he  is  the  manag- 
ing director,  owes  this  particular  form  of  long- 
deferred,  indeed,  one  may  say,  of  testamentaruy 
transmitted,  participation,  has  publicly  advo- 
cated it  with  great  eloquence  and  ability.  He 
insists  on  the  relatively  large  sums  which  it 
has  accumulated,  in  comparatively  short  spaces  of 
time,  for  employ^  of  the  company.  Thus  he 
specifies  a  simple  bookkeeper,  in  whose  name  £480 
stood  to  the  good  irfter  fourteen  years  of  work,  a 
sub-cashier  with  more  than  £800  after  25  years, 
and  a  superior  official  with  £2,600  at  the  end  of  a 
similar  period.  The  results  to  the  company  itself 
are  described  in  the  following  passage,  which  I 
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translate  at  second  hnnd,  from  thp  German  version 
of  the  original  given  by  Bohmert :  — 

"Tbe  bond  which  imit^H  the  company  and  Haf>nplnffi'i 
has  acquired  a  peculiar  Btrenglh.  Fonnerly,  notices  ot 
reaignatifin  were  very  nonierQas.  Among  the  young 
people,  caprice,  levity,  and  infirmity  of  porpose  were 
often  the  cause  ot  this.  On  the  ocourrence  of  the 
slightest  annoyance  they  became  intractable,  and  with- 
drew, or  worked  negligently,  while  they  were  looking 
about  for  another  pott.  In  the  aan:  of  the  more  prac- 
tised and  experienced  employit,  pcrsonid  intorext  wiu 
the  decisiTe  motive.  New  iDBiiran(.e  companies  were 
called  into  existence,  the  fonndcnt  of  which  nuturally 
sought  for  people  whu  were  not  novicea,  and  po^scHeed 
special  acquaintance  with  our  buainese.  Where  were 
such  oca  to  be  found,  nnleas  in  the  atatfs  of  the  old 
D  companies?  TVe,  therefore,  frequently  had 
rmploiief  carried  off  by  the  promiw  of  a  higher 
tion,  in  order  that  they  might  make  nse  else- 
where of  the  knowledge  acquired  with  as,  So  thht  we 
actually  f  umiahed  the  weapons  for  a  competition  directed 
ngainst  ourselveH.  To  this  disorder,  and  this  withdrawal 
ot  employrt,  which  threatened  to  injure  our  organization, 
the  depoait  account  has  pot  an  end.  It  is  so  hiffhly 
valued,  that  the  sacrifice  of  the  benefits  of  participation 
for  a.  momentary  advantage  is  not  readily  mode.  It 
has  rendered  even  the  young  people  more  steady  and 
assiduous.  The  faithful  emploiiit,  too,  hare  become 
more  hardworking,  not  merely  because  they  know  ihat 
they  have  a  joint  interest  in  t^c  success  of  Uie  bu^ness, 
but  because  it  is  an  adr^tage  for  them  that  the  number 
of  the  staff  should  nut  ba  increased.  At  the  time  of 
heavy  pressure  of  business  they  are,  therefore,  willing 
to  redouble  their  activity,  and,  if  DecesBory,  to  stay 
over-hours  at  the  oflice.  Their  own  interest  is  the  beet 
guarantee  for  their  zeal.  The  limitation  of  the  number 
of  tuiptuyii  to  what  is  adequate,  and  no  more,  is  on  im- 
portant source  of  saving  to  the  company." 

M.  do  Courcy  is  so  high  on  authority  on  all 
matters  connected  with  particiiiation  that  I  desired, 
for  the  purposes  of  this  Pap^r,  to  ascertain  his 
litest  vit'w  oil  the  Bubject.  I  accordingly  asked 
Jiim  to  tell  me  whether  his  opinion,  both  of  the 
principle  of  participation  itself,  and  of  the  system 
of  deferred  possession,  remained  as  favourable  as  e.t 
the  time  of  the  publioation  of  Professor  Bohuiert's 
work.  In  his  reply,  dated  November  6,  18S0,  M. 
de  Courcy  writes  as  foJlows  : — 

"  My  present  opinion  is  more  favonrablo  than  ever, 
both  to  tie  principle  ot  participation,  and  in  particular 
to  my  system  ot  deferred  possession.  The  inatitulion 
has  now  had  thirty  years  of  experience,  that  is  to  say, 
of  unvarying  succeaaeB.  Each  year,  by  augmenting  the 
aooount  of  the  imploye,  mokes  him  feel  more  strongly 
the  advantage  of  the  deferred  participation.  Earn 
year,  too,  the  compouy  appreciates  better  what  it  gains 
in  fidelity  in  return  for  these  sacriBces.     My  general 

fcinciple  is  that  there  are  no  thoroughly  satisfactory 
usiness  transnctions  except  thoso  which  are  BHtisfac- 
tory_  to  both  the  porties  concerned.  Experience  has 
justifled  our  institution  from  each  ot  these  poiuls  of 
view.  It  is  excellent  for  the  naployei  and  excellent  for 
the  company." 

The  great  majority  of  participating  houses  have 
favoured  neither  the  entire  immediate  difitribntion 
of  profits  pmctised  by  M.  Bord,  nor  the  extremely 
remote  postponement  of  benefits  advocated  by 
M.  de  Courcy.  They  have  adopted  a  mixed 
system,  by  conceding  to  the  workman  immediate 
IKiBseBsion  of  a  part  o(  his  share  in  profits,  and 
mvestiiig  the  remaimler  for  his  future  benefit. 
'Of  the  establishments  which  have  taken  this 
COane,  I  sdeot  as  ezainpJe    the  greet  railway 


printing,  publishinjEr,  w-TtH  bookselling  hoi 
M.  A.  Chaix,  2ii,  me  Bfrf;ere,  Paris,  who 
once  tho  "  Bradnhaw  "  and  the  "  Right  He 
H.  Smith"  of  France,  and  who  employs 
600  persons  of  both  se^es,  Participation 
from  IBT2,  and  extends  to  all  well-con. 
hands  who  can  show  threu  years  of  cont 
presence  in  the  bouse.  The  share  atsie; 
them  is  separately  fixed  each  year,  but  has  k 
been  15  per  cent,  on  the  net  profits.  Tl 
allotted  to  each  participant,  which  is  prop* 
to  his  or  her  annual  earning  in  wages,  is 
into  three  equal  parts.  One  ot  these  is 
over  on  the  spot  in  cash ;  a  second, 
reganied  as  the  property  of  the  recipient, 
in  the  custody  of  the  house,  in  order  to  u<? 
porting  its  provident  society ;  tho  remainii 
is  likewise  placed  to  the  credit  of  the  bena 
but  only  comes  into  his  possession  attlisi 
sixty,  or  after  twenty  years  ot  unintermpled 
for  the  house. 

Inregardtotheultimatedisposolof  the  seen 
third  parta,  regnlationa  suluust  similar  to  tb 
force  in  the  Compai^ie  d' Assurances  O^ner* 

The  total  amount  allotted  by  M.  Cfaaix 
profits  to  his  participants,  from  1872  to  It 
£14.409,  which  represents  an  annual  avei 
"i  per  cent,  on  the  wages  of  the  beneficiariw 
one-third  of  thisaveroge, i.e.,  2J  percent,  on 
was,  however,  as  has  been  already  ezp 
yearly  distributed  in  ready  money.  Inn^ 
the  general  results  ot  participation  in  thii 
we  have  the  testimony  of  M.  Chaix  himself, 
addresses  which  he  has  delivered  to  his  parti' 
at  each  of  the  seven  yearly  distributions  whii 
aa  yet  taken  place. 

I  will  translate  a  few  extracts  from  these, 
speak  for  themselves. 

At  tho  second  participation,  oa  Aiiril  i 
M,  Choix  said— 

' '  I  have  ascertained  with  satisfaction  that  thi 
duction  ot  participation  has,  as  I  hoped  itwa 
devctoped  the  zeal  of  those  interested  ia  it ;  a 
takes  more  interest  in  tho  work  assigned  to  bt 
executes  it  better  and  more  expeditiously."* 

On  March  28,  1875,  he  spoke  as  foUowI^' 

"  If  there  be  a  spectacle  which  should  atSt 
friends  of  social  peace,  it  is  assuredly  that  pms 
the  industrial  family  of  this  establiBnineut,  wba, 
completion  of  the  year's  work,  it  is  gathered  « 
in  order  to  Icam  the  results  ot  its  own  allotted  ■) 
the  profits  realised.  No  institntion  is,  indaed, 
adapted  to  draw  close  the  bonds  which  muto  yo* 
house,  and  to  inspire  yon  with  confidence  ia  W' 
than  the  participationwhichhafi  enabled  me  tool 
for  your  benoitt,  not  only  certain  immediate  «dn 
but  also  an  economized  capital,  which  has,  (a 
among  you,  already  reached  important  dimendv 

The  address  of  April  13,  I8T9,  conlail 
following  passage : — 

"In  what   concerns  the  execution  of  wotk 

workshops  and  in  the  offices,  I  find  around  me  ( 

of  willing  zeal,  thai  I  give  tho  m 
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ihiee  categories,  of  each  of  which  an 
dbasnow  been  given,  include  all  houses 
ngwhat  has  been  termed  simple  participa- 
e.,  that  under  which  the  participants  are 
IsoToioe  in  the  administration  of  the  con- 
t  which  they  work,  and  own  no  part  of  the 
I  embarked  in  it.  There  are,  however,  a  few 
I  vliich  admit  their  workpeople  to  part- 
Aip  in  capital,  and  to  a  share  in  administra- 
bdM  These  establishments  are  specially 
ih^t  not  only  on  account  of  their  individual 
teoe,  but  because  their  organization  may  be 
Mu  marking  the  point  of  transition  from 
hpticipation,  where  the  master  retains  ex- 
Vfoneasion  of  capital  and  control  over 
i^  to  co-operative  production,  where  the 
iKitil  belongs  to  the  associated  workmen, 
Vnuiness-direction  is  in  the  hands  of  a 
f  or  committee  acting   under  their  au- 

JRach   of   the    small    group    of    houses 

)g  this    intermediate    position    is    weU 

of  special    study,    but    where,    as  this 

hut  one  of  them  can  be  described, 
on  Leclaire,  at  Paris,  is  incontestably 
to  be  selected  as  the  represectative  of 
lb  It  is  a  house-painting  and  decorating 
lent,  11,  rue  Saint-Gorges,  and  em- 
3resent  upwards  of  one  thousand  work- 
founder,  bom  in  1801,  the  son  of  a  x)oor 
Temakcr,  and  apprenticed  in  1  SI 8  to  a 
louse-painter,  had,  by  1834,  already  at- 
)sition  of  distinction  and  assured  success 
loyer  of  labour  in  that  branch.  From 
xds,  he  practised  participation  in  profits, 

with  his  steadiest  and  best-conducted 

and  gradually  extending  the  system 
i  others.  In  1853,  Leclaire  established, 
rkpeople,  a  **  Mutual  Aid  Society,"  to  be 

exclusively  out  of  the  profits  of  his 
his  society  which,  until  I860,  only  pcr- 
le   functions  of  an  ordinary  sick-club, 

thenceforth  to  supply  retiring  life- 
)  its  members  on  their  superannuation 
ie  work.  In  1864,  the  same  society  was, 
and  irrevocable  deed,  constituted  sleep- 
r  in  the  house,  and  owner  of  a  consider- 
on  of  its  capital.  Five  years  later,  in 
aire  took  the  final  step  of  transforming 
ishment  into  a  permanent  industrial 
n,  the  net  profits  of  which,  after  deduc- 
ler  cent,  interest  on  capital,  were  to  be 
lisposed  of  in  the  followmg  proportions  : 
oith  was  to  go  to  the  two  managing 
who  were  at  first  to  be  M.  Leclaire 
id  his  associate,  M.  Defoumaux.    One 

to  be  distributed  in  ready  -  money 
to  labour,  and  the  remaining  quarter  to 
1  over  to  the  Provident  Society  for  its 
id  pension  fund.  The  business-direction 
rase,  i.e.,  its  actual  executive,  was  to 
cdosively  in    the   hands   of    the    two 

partners  for  the  time  being.  To  the 
lers  of  the  Foandation  were,  however, 
ery  considerable  powers,  to  be  exercis3d 
through  two  committees,  one  for  the 

the  other  for  the  ''  Society,"  on  both 
abonr  woidd  have  a  predominant  repre- 

Thete  two  bodies,  with  their  electing 
cies,  were  to  dhoose  the  managing 
lid  fimnen,  admit  new  members,  expel 


grave  misdemeanants,  administer  the  funds  of  tho 
"Society,**  and  see  that  the  share  of  profits 
annually  due  to  it  from  tho  "House**  was  fully 
paid  over. 

Leclaire  did  not  long  survive  the  definitive  in- 
corporation of  his  house.  Ho  died  in  1872,  and 
in  1875  death  removed  his  successor,  M.  Defour- 
naux.  The  present  heads  of  the  establishment  are 
MM.  Redouly  et  Marquot,  the  latter  of  whom  was 
private  secretary  to  Leclaire.  M.  Charles  Robert^ 
conaetller  <V4tat  imder  the  Empire,  who  from  his 
boyhood  was  strongly  attached  to  the  founder,, 
succeeded  hiia  as  l^esident  of  the  Mutual  Aid 
Society,  and,  though  now  charged,  as  managing 
director  of  a  groat  Parisian  Insurance  Company, 
rUnion,  with  engrossing  administrative  work  of 
his  own,  has  never  ceased  to  be  the  staimch  and 
untiring  friend  and  counsellor  of  the  Maison 
Leclaire ;  advocating  its  central  principle  with  a 
ready  pen,  and  standing  forth,  with  eloquent 
tongue  and  cultured  utterance,  as  its  mouthpiece 
on  every  occasion  of  corporate  weal  or  woe, 
whether  to  cheer  on  its  members  with  the  good 
news  of  continued  and  increasing  prosperity,  or  to 
pronounce  in  their  name,  as  they  crowded  in 
ikundreds  around  him,  words  of  final  leave* 
taking  at  the  open  graves  of  Leclaire  and  Defour- 


naux. 


The  material  successes  achieved  by  the  house 
during  the  last  ten  years  have  been  little  short  of 
marvellous.  Tho  sum  paid  each  year  in  wag^  has 
increased  during  that  period  from  £16,257  to 
£34,715;  the  sum  annually  paid  in  labour- 
dividends  out  of  profits  has  risen  during  tho  same 
period  from  £2,331  to  £G,400.  In  other  words, 
the  yearly  payments  in  wages  are  now  double,  and 
the  workmen's  ready-money  receipts  out  of  profits 
nearly  treble,  what  they  were  ten  years  ago. 
Each  individual  participant  received,  at  the  dis- 
tribution mado  last  summer,  more  than  18  i)er 
cent,  on  his  year's  wages. 

Independently  of  these  annual  immediate  ad- 
vantages, the  Mutual  Aid  Society  assures  to  each 
of  its  members*  berides  all  tho  benefits  of  an 
ordinary  Friendly  Society,  a  life-pension  of  £40- 
per  annum  from  his  fiftieth  year  of  age  and 
twentieth  year  of  work  in  the  house,  naif  of 
which  is  continued  to  his  widow  for  her  life.  It 
further  pays  over  an  additional  £40  in  cash  at  his 
death  to  his  survivors,  and,  if  he  is  disabled  or 
killed  while  on  actual  duty,  pensions  him  off  with 
the  full  life  annuity  of  £40,  or  his  widow  with  a 
half-pension  of  £20,  and  that  however  short  may 
have  been  his  period  of  service  in  tho  house.  The 
purely  economic  results  of  participation  in  the- 
Maison  Leclaire  may  be  summed  up  by  saying 
that  the  total  of  payments  out  of  profits  to  the  par- 
ticipating workmen,  since  1842,  whether  made  in 
ready  money  or  to  the  accomit  of  the  Mutual  Aid. 
Society,  has  now  reached  the  sum  of  £94,700. 

I  wish  the  time  at  my  command  permitted  me 
to  describe,  even  in  the  briefest  terms,  the  high 
educational  and  moral  benefits  flowing  from 
the  administrative  and  social  institutions  which 
Leclaire  grouped  around  the  central  principle  of 
his  Foimdation.  I  abstain,  however,  with  the  less 
reluctance,  inasmuch  as  a  somewhat  full  8<scomit 
of  these  institutions  is  to  be  found  in  the 
Nineteenth  Century  for  September,  1880. 

The  principle  of  participation,  organised  under  a 
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great  variety  of  different  forms  adapted  to  differing 
indnstrial  conditions,  has  been  applied  with  success 
to  almost  every  class  of  undertaking,  productive, 
distributive,  or  purely  administrative.  In  order  to 
give  an  idea  how  large  is  the  extent  of  ground 
•eovered  by  these  applications,  I  will  refer,  very 
summarily,  to  a  few  leading  categories. 

In  agriculture,  undertakings  on  a  participatory 
l>asis  are  being  successfully  carried  qn  by  Herr 
Yon  Thiinen  in  Mecklenburg,  by  Herr  Neumann 
in  East  Prussia,  and  by  Baron  Zytphen-Adeler  in 
the  Danish  island,  Zealand. 

In  production  on  a  considerable  scale,  I  may 
cite  the  paper-mills  of  M.  Laroche-Joubert,  at 
AngoulSme,  which  employ  1,500  workmen ;  the 
Maison  Leclaire,  with  its  1,000  or  1,100  painters 
4Uid  decorators ;  and  the  cotton-mills  of  Steinheil 
et  Campagnie,  at  Bothau,  in  Alsace,  which  give 
•emjployment  to  some  600  men. 

Of  productive  establishments  working  on  a 
smaller  scale,  a  conspicuously  successful  example 
is  the  firm  Billon  et  Isaac,  at  Geneva,  which 
jnanufacturcs  parts  of  the  mechanism  of  musical- 
lx)xes,  and  employs  about  100  workmen. 

Under  distribution,  a  leading  house  is  the 
Magazin  '*  au  bon  march^*'  at  Paris,  property  of 
Madame  Veuve  Boucicaut,  a  huge  establishment 
for  the  sale  of  manufactured  articles  of  all  kinds, 
which  allots  a  share  in  profits  to  about  300  out  of 
the  1,600  persons  whom  it  employs.  There  are, 
especially  in  Paris,  very  many  smaller  participat- 
ing establishments,  indifferent  branches  of  distribu- 
tion, which  it  is  needless  to  refer  to  by  name  here. 
In  order,  however,  not  to  pass  over  the  purely 
administrative  imdertakings,  I  may  instance  the 
bank  of  Yemes  et  Compagnie  at  Parifl,  and  a  whole 
^oup  of  insurance  companies  in  the  French  metro- 
polis, including,  beside  the  Compagnie  d* Assur- 
ances G^n^rales  already  referred  to  at  some  length 
in  this  paper,  TUrbaine,  FAigle  et  le  Soleil,  la 
France,  la  N'ationale,  audrUnion. 

The  whole  number  of  establishment  now  at  work 
on  the  Continent  upon  a  participatory  basis,  does 
not  admit  of  exact  determination,  but  is  certainly 
not  less  than  one  himdred. 

I  have  as  yet  mentioned  cases  of  successful  par- 
ticipation only,  and  an  earlier  reference  may  have 
been  expected  to  the  abortive  attempts  which 
have  occured  on  the  Continent  side  by  side  with 
the  prosperous  experiments  described  above.    In 

r.rticular,  I  may  be  fairly  asked  to  explain  why 
have  ^id  nothing  about  conspicuous  English 
experiments,  which  have  ended  in  the  abandon- 
ment of  the  system.  Now,  assuredly,  it  has  been 
from  no  desire  to  blink  discussion  of  the  English 
eases  that  I  have  abstained  from  entering  upon 
them  here.  On  the  contrary,  I  think  that  instances 
of  failure  are  often  precisely  those  which  best 
deserve  and  reward  a  searching  discussion. 

In  order,  however,  that  such  a  discussion  may 
take  place  to  any  good  purpose,  it  is  an  obviously 
essential  preliminary  that  the  facts  on  which  the 
failure  turned  be  publicly  accessible,  in  detailed 
fitatements  of  recognised  authenticity.  In  regard 
to  the  unsuccessful  English  experiments,  this 
eondition  has  not  been  satisfied.  The  circum- 
stances which  brought  about  the  abandonment  of 
the  attempt  have  formed  the  subject  of  no  detailed 
and  authoritative  public  statement.  As  far,  in- 
deed, as  oonoems  one  of  the  most  important  and 


best  known  imsuccessful  English  experi 
that  made  from  1865  to  1874  m  the  collie 
Messrs.  Briggs,  at  Wliitwood,  I  have  rea 
believe  that  a  statement  as  to  the  causes 
failure  is  likely  before  long  to  be  fortho 
under  the  authority  of  Mr.  Henry  Currer ' 
At  present,  however,  the  basis  for  a  dedsi 
cussion  of  the  abandoned  English  attes 
non-existent.  With  regard  to  the  con 
break-downs,  we  are,  thanks  to  Bohiii« 
search ,  in  a  better  position  for  forming  a  jo. 
Lack  of  time  alone  prevents  my  entering 
these  cases,  in  respect  to  many  of  i^ 
failure  can  be  decisively  traced  to  csu 
traneous  to  the  principle  of  participation. 
I  have  now,  far  more  fragmentu:uy,  indei 
I  could  have  wished,  described  the  main  i 
of  participation  as  practised  on  the  Contine 
remains  to  say  a  few  words  on  the  system 
and  on  its  applicability  to  English  circnnuii 
The  theory  on  which  it  is  based — a  theory 
dantly  venfied  by  experience — is  that,  by  d 
interesting  workmen  in  the  fruits  of  ente 
better  and  more  economical  labour  will  be  ob 
and  thus  a  source  of  additional  profits  ( 
These  surplus  profits  might,  indeed,  withi 
justice,  be  allotted  wholly  to  the  workmei 
stimulated  efforts  produced  them.  In  p 
however,  a  share  goes  to  the  employer,  wd 
so  pleases,  may,  by  investing  it  m  a  resen 
protect  himself  against  losses  in  bad  years, 
thus  clear  that  participating  workmen  do 
indirect  but  perfectly  real  way,  share  losso 
as  profits  with  their  employers.  This  i 
demed  by  opponents  of  the  system  ;  it  is,  tb 
important  that  the  fact  should  be  explicitly! 
and  made  ^ood. 

In  regard  to  the  final  disposal  of  the  woi 
share  in  profits,  it  will  not  have  escaped  not 
all  but  diametrically  opposed  to  each  other 
Bord's  system  of  anniial  cash  distribution  i 
de  Courcy's  method  of  long-deferred  possess! 
the  merits  of  these  rival  systems  an  eager  dis 
took  place  before  the  Soci6t6  d'Economie  i 
at  Paris,  in  April  last.*    A  question  on  wk 
such  authorities  as  M.  Fougerousse  and 
Courcy  are  not  agreed,  and  which  a  majo 
houses  has  rather  compromised  than  decided 
even  inexperience  free  to  utter  its  opimon. 
therefore,  venture  to  say  that  the  system 
mediate  cash  distribution  seems  to  me  aloi 
sistent  with    the    economical    theory   on 
participation    rests.      The    workman's  si 
profits  is  earned  by  his  own  more  efficient 
ai)d,  from  the  moment  of  its  definitive  res 
and  ascertainment,  becomes  rifphtfully  his. 
therefore,  be  temporarily  withheld  from 
one  groimd  only,  that,  in  his  own  interest, 
that  of  the  community,  he  ought  to  be  d 
from  the  free  disposal  of  his  own  earnings. 

I  cannot  believe  that,  among  the  stoi 
energetic  class  of  workmen,  with  whom  all 
ticipatory  experiments  should,  at  least  at 
att^pted,  there  is  any  necessity  for  such  s 
restridions.  The  greatest  pains  should  undc 
be  taken  to  bring  forcibly  before  them,  at  t 
of  the  annual  division  ox  proftfcs^  tlie  ezfcr 


•  "BnUetindela  Booi^  Intenifttki»te  d'BDOiMiift 
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o!  syitematio  and  perseyering  inyestment. 
final  decision  ought,  I  think,  to  be  left  to 
10  can  probably  decide  bettw  what  is  for 
n  interest  than  other  x>eople  can  settle  it 
n.  As  far  as  English  workmen  are  con- 
there  can  be  little  doubt  that  the  strong 
of  independence  which  the  influence  of 
odeties  has  fostered  among  them,  would 
(he  compulsory  detention  of  sums  actuaUy 
otremdy  unwelcome,  even  if  it  did  not,  as 
;  it  Tery  possibly  might,  render  such  deten- 
i|ncticable. 

■pitioDy  successfully  practised  under  what- 
n,  confers,  as  has  been  seen,  signal  advan 
•  both  the  parties  directly  concerned  in  it. 
inploycr  it  gives  increased  security  and 
111  peace.    For  the  thrifty  workman  it  ac- 
ta, not  by  the  hand  of  charity,  but  as  the 
i  his  own  heartier  efforts,  an  economized 
vhich  he  may  employ  in  making  his  old 
J  and  independent,  or,  better  stm,  trans- 
tart  at  least,  to  his  children.     Further, 
f  even  higher  significance,  it  brings  to  the 
an  enhanced  feeling  of  respect  for  him- 
or  his  fellows,  based  on  the  fact  that  he 
have    become,   in    a   very  real  sense, 
n  the  house  for  which  they  toil, 
d  be  an  oversight  if  I  omitted  to  point 
he  advantage  which  the  public  too,  in  its 
)f    consumer,   derives  from  the  system 
Participation  encourages  excellence  of 
hip,  and  combats  every  form  of  trade 
^  with  singularly  efficacious  vigour.  The 
sity  of  the  complaints  so  constantly  made 
crastinating,  scamped,  ungenuine  work 
under  existing  industrial  arrangements, 
re  of  the  benefits  to  the  consumer  to  be 
from  a  system  under  which  these  evils 
!re  considerations  of  self-interest  if  on  no 
ound,   sternly  discountenanced  by  the 
themselves. 

Qow  only  to  ask,  in  conclusion,  whether 
ly  valid  reason  why  a  system  which  has 
uruitful  in  good  results  on  the  Continent 
be    hopefimy   re-introduced   into    this 
In  oraer  to  answer  this  question,  we 
to  take  two  preliminary  steps;  to  set 
oonomic  conditions  under  which  a  par- 
success  is  attainable,  and   to  examine 
boseconditions  can,  or  can  not,  be  satisfied 
td. 

»r  that  participation  may  be  advan- 
introduced  in  any  particular  branch  of 
the  workmen  must  have  it  in  their  power, 
ficacious  labour,  to  increase  the  quantity, 
the  quality,  or  ftiwimiah  the  cost  price, 
.pie  of  production  in  that  branch.  The 
which  these  results  are  attainable — the 
which  wiiMiTift.1  labour  can  thus  exert  upon 
Q — ^mnst  necessarily  be  different  in  dif- 
lustries.  Much  will  depend  on  whether 
ialfl  employed  are  cheap  or  costly,  and  on 
naohinery  plays  a  subordinate  or  a  pre 
part  in  the  production.  The  degree  in 
•is  of  labonr-Buperintendence  admit  of 
need,  is  also  an  important  element  of  the 
A  promising  fieM  is,  therefore,  mani- 
lented  by  snoh  industries  as  housc-paint- 
mgt  g^aangi  plumbing,  &c.,  in  which 
ibonr  plays  tiio  predominant  part,  and 


individual  superintendence  is  well-nigh  impractic- 
able, and  where  no  one  will  have  the  hardihood  to 
assert  that  the  workmanship  is  already  of  so 
zealously  active  a  type  that  its  excellence  is  un- 
susceptible of  further  improvement.  Much  the 
same  may  be  said  of  agriculture.  In  coal-mining, 
as  I  am  assured  by  the  most  competent  witnesses, 
there  occurs  a  huge  waste  of  materials,  due  solely  to 
the  fact  that  the  colliers  have  no  interest  in  pre- 
venting it.  Even  in  machine-dominated  industries, 
the  vigilant  attention  with  which  a  really  zealous 
operative  superintends  the  instruments  under  his 
charge  has  a  surprising  influence  on  the  final 
result.  Mr.  Kenward,  the  very  able  manager  of 
the  lighthouse  department  of  Messrs.  Chance's 
glass-works,  near  Birmingham,  where  the  pre- 
valence of  piece-work  supplies  a  direct  gauge  of 
the  results  attained  by  individual  effort,  assured 
me  that,  in  such  an  apparently  routine  occupation 
as  superintending  a  machine  punching  holes  in  a 
metal  plate,  a  tiboroughly  active  workman  could 
realize  a  surplus  wage  three  times  as  g^eat  as  that 
obtained  imder  identical  conditions  by  a  less 
strenuous,  but  not  less  skilful  or  loss  capable,  col- 
league. At  a  meeting  in  Birmingham,  attended 
by  representative  artizans,  it  was  asserted  without 
contradiction,  by  an  exceptionally  well-informed 
man,  that  **an  enormous  prevontible  waste  oc- 
curred in  every  trade  in  the  town." 

It  would  appear,  from  the  above  considerations, 
that  there  is  no  lack  of  scope  for  participatory 
successes  in  many  branches  of  Engliish  industry. 
The  question  may,  however,  be  raised — Can  our 
workmen  be  brought  to  recognize  the  benefits  of 
participation,  and  put  forth  the  sustained  and 
intelligent  efforts  which  can  alone  ensure  the 
successful  working  of  that  system  ? 

On  this  issue  the  rapid  spread  among  the  work- 
ing class  of  education,  and  of  the  feeling  of  mutual 
confidence  which  all  genuine  education  fosters, 
may  well  relieve  us  of  serious  hesitation.  No  one 
who  has  marked  the  eager  interest  which  men  of 
that  class  now  take  in  social  questions ;  or  who, 
like  myself,  has  seen  hundreds  of  colliers  in  regular 
attendance  at  a  course  of  systematic  lectures  on 
Political  Economy,  delivered  week  by  week  for 
three  months  on  end,  by  a  popular,  but  none  the 
less  thoroughgoing,  exponent  of  that  subject,* 
can  entertain  a  doubt  that  participation  in  profits, 
if  once  clearly  set  before  the  working  classes  of 
this  coimtry,  will  soon  be  thoroughly  imderstood 
and  appreciated  by  them.  My  own  very  decided 
conviction  is,  that  participation  has  a  great  future 
before  it  in  this  country ;  and  I  am  strongly  con- 
firmed in  that  view  by  the  opinion  of  the  leading 
French  exponent  of  the  system.  Writing  to  me  on 
Nov.  8,  1880,  M.  Charles  Robert  expressed  himself 
in  words  which  I  translate  as  follows : — 

"Wherever  there  exist  in    combination  industrial 


•  Mr.  W.  M.  Moonwm,  of  Trinity  CoUoge,  Cambridge,  d^vered. 
in  the  autumn  of  1880,  a  course  of  12  weeldy  lectures  on  Folitocal 
Economy,  to  audiencei  consisting  chiefly  of  pitmen,  at  five  ccntret 
in  the  Newcastle  coal  district.  The  lectures  were  organized  under 
the  University  of  Durham  extension  scheme ;  and  at  one  exoro- 
sively  mining  centre  alone.  400  tickets  for  the  entire  ooiuwe  "weare 
sold  in  advance.  "No  public  speaker,"  writes  Mr.  Fmgle,  of 
Barrington  Colliery,  Northumberland,  "  ever  took  amr  {ro^aour 
remote  county  so  large  a  share  of  good  wishes  and  heartfelt 

Satitude.  nor  left  behind  him  such  a  popular  name  «•  JJf- 
ooreom."— See  Tke  Common  Good,  Jan.  16, 18S1,  p.  830.    Pub- 
lished at  282,  Stnmd,  London.1 
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energy,  intelligence,  and  the  spirit  of  initiative,  the  the  progress  and  deyelopment  of  that  prin 

final*  success   of   generously-conoeiyed  innovations  is  very  important  feature  of  its  work  would  c 

almost  always  assured.    And  where  is  a  greater  and  \^  ^he  maintenance  of  dose  and  cordial 

better  success  to  be  looked  for  than  in  Ikigland,  the  ^^j^  the  French  society,  and  with  the  hea 

Xt^the  cE^fnd'^^^^^^d  Mtf  ^  "^Mt  °^ove°^ent  in  other  parts  of  the  Continent 

whos^ deiSz^i^*^  accuLmS^to^ass'Seir  in^vidu^  5? ?^^f  f^t^^I^J^  ^^^  /^®  ^T"""^ 

powers,  and  to  serve  as  models  to  every  student  of  the  P?'^  "^ejy  *?^^e  forthcoming  for  a  scheme 

Sieory  and  practice  of  association?     The  admirable  kmd,  I  should  be  very  pleased  to  receive,  a 

results  obtained  on  your  side  of  the  CHianncl  by  Co-  College,   Cambridge,  the  names  and  add 

operative   Societies   of   Distribution,  the  magnificent  any  persons,  whether  occupied  or  not  in  ii 

development  of  your  IViendly  Societies,  the  formidable  or  commercial  pursuits,  who,  were  such 

power  of  your  Trades'  Unions,  prove  to  demonstration  to  be  called  into  existence,  would  be  di; 

that  England  will  well  know  how  to  make  participation  in  j  oin  it. 

profits  prosper  within  her  borders.  English  advocates  of  

that  system  will  assuredly  obtain  a  favourable  hearing,  as 

well  from  industrial  chiefs  as  from  workmen,  and  I  make 

bold  to  hope  that  we  in  France  shall  soon  bo  called  DISCUSSION. 

upon  to  register  their  successes,  and  profit  by  their 

examples.*'  Mr.  Wolstencroft  felt  sure  that  the  scheme 

•    •J           Tj'x         1                i.*i  ftpp^i^  with  success  to  many  industries,  bii 

Before  sitting  down,  I  desire  to  make  a  practical  others,  piece-work  would  be  superior.    He  ga 

suggestion  to  which  I  attach  considerable  import-  inbtances  where  double  the  amount  of  work 

ance.     It  is  manifest  that  before  participation  can  with  the  same  number  of  hands  on  picce-woi 

be  extensively  tried  in   this   country  with   good  much  less  expense  to  the  employer.     He  did 

prospects  of  success,  the  results  attained  on  the  the  system  of   participation  would    be  app 

Continent  must  first  have  been  adequately  studied  collieries.    There  the  workings  were  let  out  ii 

both  by  English  employers  and  by  English  work-  a  man,  who  was  paid  «>  much  a  ton  for  all 

men.    Now,  what  are  the  means  as  yet  provided  jhich  came  out  of  the  drift.    Ho  was  not  pa 

■r^..  <rv,<.««»;«^  4.i«;«  ^-.^a^^     t«  4.^^  e.-^Zz^^^^*  iqto  dirt,   but  only  for  the  amount  of  coal  rais» 

for  pursumg  this  rtudy?     In  the  sprmgof  18/9,  ^.{^^^  price  for  that  raised  in  good  coud 

a  sowety  composed  of  enaployers  engaged  m  m-  oidham  tho  co-operative  system  was  commc 

dustry  or  commerce  was  established  at  Fans,  having  ^^j,  f^^^^   to  answer  ver>'  well,  one  mill 

for  its  sole  object  to  facilitate  the  practical  study  dividend  of  25  per  cent. ;  but,  in  constquei 

of  participation  in  profits.    This  society  has  already  was  a  rush  of  capital  into  this  industry,  am 

published  in  its  periodical  Bulletin  the  regulations  mills  were  built  at  one  time,  some  containin 

of  the  most  important  x>articipating  houses,  and  quarter  of  a  million  spindles,  and  then  tl 

has  assembled  in  its  library  a  mass  of  unpublished  became  glutted.    Participation  might  readily 

rules  in  force  in  the  less  conspicuous  establishments.  *o  warehouses  where  the  work  could  not  be 

It  is  now  bringing  out  in  a  French  translation,  ^Je  paece-work  footing ;  but  generally  he  d 

with  the  author's  latest  additions,  the  work  of  ^^^^  ^^  "^^  ^^^  ^  P»y  "^^"^  ^^  ™»"1^- 

Bohmert,  which  is  a  real  mine  of  trustworthy  Mr.  Lloyd  Jones  suggested  that  it  would 

information,  particularly  as  to  results  obtained  in  not  to  discuss  the  disputed  question  of  pieo 

Germany.     cSearly,   therefore,   an   inquirer  who  day-work.     Before   dealing   with    the    qm 

^shes  to  make  a  practical  study  of  the  subject  Y^^^^  to  correct  the  Chauman  s  statomeut 

may    derive    the    greatest    assistance    from    the  ^"^^^^   umomsts    of    the    country   were   a 

Frwich  society.     He  finds  abundant  matter  in  its  ^^^^oss^  for  a  particq>ation  of  labour  and  pi 

^T     x^        ^     J      ,      Yj  '!"""r**v       r^_jT    *"/*^  was  not  aware  that  such  was  the  caajo,  an 

publi(»tions,   and,  should  he  desire  further  m-  perhaps  as  large  an  experience  of  trade  union] 

formation  on  pomts  of   detail,  has  only  to  place  man  iu  tho  country.    He  knew  all  the  Icador 

himself    in  commimication,  through  its  officers,  branch  of  industry  where  trade  unionism  exi 

with  the  heads  of  houses  abroad  whose  systems  he  did  not  know  a  single  case  of  personal  h 

he  may  desire  to  investigate.    But  these  facilities  such  a  scheme.    He  knew  that  Hr.  Briggs 

are  as  yet  restricted  to  students  possessing  a  good  succeeded  with  it,  and  no  doubt  that  genik 

knowledge  of  French,  and  a  not  inconsiderable  many  grievances,  which  he  would  make  Iom 

stock   of  leisure.      In    order  that  they  may  be  he  published  his  statement;  but  there  was  qur 

eflfectively  thrown    open   to    all    classes    in   this  side  to  the  question,  which  it  would  be  tim 

country,  means  must  be  taken    for  publishing,  !? /^  7'*^  I^^  ^'i^^^*^  had  p^ 

in  plaki  readable  English,  and  at  a  low  price,  the  !^^f  *'  a?^«  fW^n^  T^n^fli:^ 

*1            j_ii^xi-«i.i.         1-                _x«j  such    a   suoiect  as   that   now    btougnt  zoi 

most  essentaal  facts  whichhave  been  ascertained  ^^^  ^^   ^^^   reason   than   that  it   was  j 

by  continental  research.     The  work  might  well  be  impossible  that  the  present  industrial  syste 

undertaken   by  a  special    society,   which  should  coimtry  could  go  on.    He  joined  trades  ua: 

endeavour  to  facilitate  in  England  the  practical  years  ago,  and  had  been  in  intimate  oanne< 

study  of  participation,  whose  objects  and  whose  members  of  various  trades  trnions  from  that  di 

title   shoiild,   in  fact,  be  identical  with  those  of  and  he  was  more  satisfied  than  ever  that  the  i 

the  French  society.      Such  au  association  would  which  business  was  now  oondnoted  would  i 

disseminate  trustworthy  printed  information,  pro-  ^rea^^  ^o^^  unless  utteresU  which  woce  u 

mote    the    reading    of   papers,  the   deHvcry   of  could  be  reooncUed.    The  partnership  spok^ 

lectures,  the  holding  of^scussions,  and  gene-  J^erwhereyougotamwi  of  large  mt<^ 

*«Ti^  « J.i>.    K-».  <.«^«»  <..^;i«vi/^  •M^<i„a    *^  aSir^^A  bonevolenoe,  who  uiidertook  to  do  tho  woTk  IB 

^A^^'  by  every  arable  means,  to  ?pread  ^^^  ^^^  workmen  to  assist  him,  and  wheie  1 

■oirnd  knowledge  on  the  subject  with  which  its  men  were  absolutely  satisfied  as  to  the  intenti 

operations  were  concerned.     It  would  also  serve  man  who  called  on  them  to  oo-orarate  witl 

as  a  bond  of  union  and  mutual  support  between  there   wag   nothing  more   oertau  than  th 

such  English  houses  as  gave  an  actual  trial  to  suspicion  of  the  employer  by  the  employed  ott 

partidpgtkm,  Asd  between  oil  persons  interested  in  whole  thing  would  break  down.  H«  did  not  i 
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hi  Tetdn  of  the  pajier  where  ho  spoke  of  the  break 
hnol  tlte  attempts  at  oo-operative  production  in  this 
■Bkij. 

|Jb.Uylor  said  he  did  not  speak  on  co-operative  pro- 
jklvKL  Hia  remarks  were  exdosiyely  limited  to 
Uutiiil  partnership. 

fe.]«aH  nid  he  had  allnded  to  Mr.  Brings'  scheme, 

ijii^iniiiiildd  simpiv  of  a  bonos  given  by  the  vote  of  the 

AnUden  at  their  half-yearly  meetings,  the  work- 

Mk ban?  entirely  at  the  control  of  the  shareholders. 

gbiii^Mdew  voted  according  to  what  they  thought 

4  rapfctto  jrive,  and  the  worlqpeople  found  themselves 

t^P^^cQt  ^^tf  until  their  bonus  entirely  disappeared. 

JinH  lay  further,  that  the  workpeople  felt  all  along 

■■|»wion  of  the  design  of  that  experiment  was  to 

■aiway  from  the  trades  unions  to  which  they 

si  Now,  there  wore  a  number  of  gentlemen 

rio  were  engaged  in  the  work  of  distributive 

iKo.  and  the  workmen  connected  with  that  had 

iiads  what  they  called  the  organisation  of  the 

rf  the  country.      The  business  they  were  doing 

■*iw,  £14,000,000  or  £15,000,000  a  year.  They 

OTe,  in  their  hands  the  orders  from  all  peo])lo 

ij  to  these  various  stores,  and,  liaving  those 

.ilicT  could  regulate  production  precisely  as  it 

dbrpiupose.     Instead  of  manufacturing  specu- 

\  u  most  manufacturing  was  carried  out,  nud  at 

serious   loss   occa-sionally,   they  manufactured 

Mice   to    the  custom  which  they  had  organ - 

;  Thus  the    demand    came    before    the  supply, 

tbe    fatal    point  in   the  present  system,  where 

overdid   tho    supply  of   any  given    article,  and 

rfbre  reduced  its  market  value,  and  ruined  profits, 

ribeen  the  case  in  the  coal  industry,  was  avoided, 

ki  way  they  produced  a  scientific  relationsliip 

m  the  supply  and  the  demand.    The  co-operators 

MabUshed  a  place,  not  referred  to  in  the  x>aper,  at 

Mer,  called  the  Leicester  Boot  and  Shoe  Works. 

rinaes  they  did  not  make  heavy  profits,  because  ! 

-loolit'hly  eofm]ieted  with  tho  outrndo  market,  when  I 

ivasno  absolute  necessity  to  do  so.    Here  there  w:is  | 

iKoiation,  and  no  fear  of  loss  which  they  did  not 

%  bring  upon  themselves,  and  the  demand  and 

■*"  wtn  brought  into  a   kind  of  harmony,  wliich 

*  the  bankruptcy  and  ruin  so  common  in  trade. 

ed  that  if  employers  would  put  themselves 

E-^Wly  rclatiouships  with  their  employ rn^  they 
it  upon  some  plan  of  running  side  by  side 
kjuring  each  other,  and  bring  out  of  the 
N^  of  the  country  fair  wages  for  one,  and  fair 
« lor  the  other. 

^  ttlir  said  it  ought  not  to  require  many  wonls 
Ktff  anyone  of  tho  advantages  of  tho  participation 
mr.  It  was  proverbial  that  carelessness  was 
ton.  He  used  the  word  in  no  offensive  sense, 
Inly  aa  the  absence  of  care.  Anything  whi<^ 
ittntify  the  interests  of  the  labourer  wiUi  his 
t  was  certain  to  result  in  g^ood.  If,  therefore,  it 
«y  good  to  allow  labourers  a  little  participation 
r  profits,  it  would  be  better  to  allow  them  to  have 
nd  best'jf  all,  if  such  a  thing  oould  be  arranged, 
Bior  intexest  in  it  should  be  entire.  The  diief 
ibr  that  appealed  to  crop  up,  was  that  tihere 
thxve  Idnas  of  labour ;  constructive  labour, 
Bthe  labour,  and  distribntive  labour,  and  it 
i  my  diffienlt  thinv  indeed  to  say  what  pro- 
A  of  the  profits  of  destructive  labour  should  fall 
I  labomer.  Th»  zesnlt  of  labour,  until  it  was 
HDedy  wss  an  imlmown  quantity,  and  in  l^t 
VB  qniintitjy  it  was  quite  right  that  the  labourer 
1  ptTJieipste,  ttid  have  an  equal  share  of  it  as  a 
cntiim  for  bis  cootribation  to  bring  it  about, 
mftirhinsf^rly,  the  UboorBr  eould  not  wait  for  tho 
t;  he  gnmtiDj  lired  from  hand  to  mouth,  and, 
8e,  lis  sold  Ui  day's  labour  at  the  market  rate, 
0  jDsdbrt  nte  wm  the  estimate  which  aomebody 


else  formed  of  what  tho  result  was  likely  to  be.  Wherever 
tho  result  was  likely  to  bo  very  prosperous,  a  man  would 
willingly  pay  double  for  the  labour.  If  therefore,  the 
reader  of  the  paper,  instead  of  saying  the  labourer  was 
to  share  in  tbe  profits  of  industry,  said  he  should  share 
in  the  n.»8ults  of  the  industry,  it  would  present  the  ques* 
tion  in  a  very  different  aspect.  ITiere  were  very  few 
labourers  iudct^d  who  were  prepared  to  stalco  their 
iluilv  bread  on  the  results  of  their  industry.  In  faot^ 
in  these  days,  we  had  too  many  instances  where  com- 
bined induHtry  was  most  disastrous.  If  the  wages  were 
not  equitable,  tho  man  ought  to  get  more;  but  the 
capitalist  would  only  pay  tho  market  rate,  which 
fluctuated  like  the  market  rato  of  anything  else.  In 
England,  we  hod  instances  of  that  sort  of  co-operation 
on  a  large  sude.  One  instance  was  the  old  Eitst  India 
Company,  where,  originally,  the  dividends  of  the 
shareholders  were  limited  to  10  })er  cent.,  and,  con- 
sequently, they  had  no  other  field  for  disposing  of  their 
surplus  profits  than  in  raising  tlie  wages  of  their  em^ 
ployh.  These  were  raised  to  such  a  grand  sum  that  they 
commanded  tlie  very  finest  industry  and  talent  of  Great 
Britain.  Tlie  syHtem,  as  carried  on  at  the  India- 
house,  closely  rcRoniblcd  that  described  in  France.  Fart 
was  paid  in  tho  sliapo  of  wages,  and  part  in  tho  shape 
of  bonus  or  retiring  allowances.  It  would  bo  a  grand 
thing  for  every  laboiurer  if  ho  were  entitled  to  a  retiring^ 
I)enHion  at  a  certain  age  ;  but  very  few  would  like  to 
trust  their  employers  with  such  an  amount  for  30  years ; 
and  he  certainly  should  prefer  to  get  it  in  cash,  and  t<> 
put  it  in  some  insurance  ofiice,  in  which  ho  had  more 
confidence. 

Vr.  Ganney  agreed  with  Mr.  Lloyd  Jones  that  the 
industrial  system  of  the  country  muHt  be  changed.  As 
one  of  the  Society  of  ^Vrts  reporters  at  the  Paris  Exhibi- 
tion, he  hml  some  opportunities  of  observing  from  dif- 
ferent Htandpointii  tho  position  of  labour  on  the  Continent 
as  c«>nipared  with  England ;  and  he  had  spent  somo 
years  in  America.  Ho  had  noticed  there  that  employers 
would  cheerfully  pay  ddllars  a  day  and  succeed,  where 
an  English  employer  would  Hcarcely  pay  shillings  and 
fail.  The  fault  lay  verj'  much  in  this,  that  there  were 
not  sufiinicnt  competent  employers;  tho  men  who 
directed  thQ  large  industries  of  the  country  in  many 
cases  not  being  practically  aojuainted  with  the  business 
they  carried  on.  In  old  days,  the  men  who  built  up  tlie 
trade  of  England  were  actual  workers,  but  now  he  kne'vr 
a  series  of  trades  which  were  being  positively  annihilated 
by  foreign  competition,  for  instance,  tho  English  clock 
and  watch  trade,  in  which  men  now  made  money  by 
putting  the  London  trade- mai'k  on  foreign  articles. 
That  was  a  state  of  matters  for  which  ho  long  worked 
to  iind  a  remedy,  and  he  trusted  that  the  direction  in 
which  the  reader  of  the  paper  was  working,  >iz.,  the 
practical  co-operation  of  the  workmen  with  competent 
employers,  would  lead  to  a  solution  of  tho  difficulty. 
He  had  made  attempts  to  introduce  tho  oo-operativo 
system,  both  in  London  and  in  Coventry,  but  in 
neither  case  had  they  been  successful,  on  account 
of  the  inability  of  the  workmen  to  find  sufficient 
capital  when  trade  was  in  full  swing.  If  they  oonld 
only  gfet  larg^  capitalists  to  induce  practical  workmen 
to  take  an  interest  in  their  business,  many  trades  which 
were  now  languishing  on  account  of  the  antagonism 
between  tho  capitalist  and  labouring  classes,  would 
revive,  and  increaso  to  an  extent  which  few  could 
conceive. 

Mr.  Chapman  regretted  that  tho  reader  of  tho  paper 
had  not  called  attention  to  the  speech  of  the  Emperor  of 
Grermany,  which  appeiired  in  that  day^s  paper8,i  n 
which  he  alluded  to  tho  scheme  brought  forward  by 
Prince  Bismarck  for  improving  the  condition  of  the 
proletariat.  That  scheme,  as  published  in  the  Spectatw 
for  January  5th,  consisted  in  making  assurance  against 
accidents  compulsory  in  some  branches  of  labour,  half 
tho  promiom  to  be  paid  by  the  employer,  and  whore  the 
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Images  were  below  a  oertain  amount,  two-thirds  of  the 
lenudnder  to  come  out  of  the  poor-rate.  The  fund  thus 
raJBed  would  provide  sick  allowance  up  to  two-thirds  of 
the  wages,  with  a  provision  for  the  widow  and  children. 
It  was  also  intended,  he  tmderstood,  to  carry  the  scheme 
«till  further.  The  failure  of  Messrs.  Briggs*  experiment 
hadbeen  referred  to,  but  what  was  the  cause  of  the  failure? 
The  profit,  the  second  year  of  the  experiment,  was 
£30,000,  but  when  the  price  of  coal  was  considerably 
ndsed,  and  the  profits  grew  to  £60,000,  they  did  not 
like  dividing  it  amongnt  their  workpeople,  and  that 
was  the  cause  of  the  failure.  There  were  many 
•examples  of  the  success  of  this  system  in  England, 
and  he  was  sorry  he  had  not  the  materials  with  him  to 
quote  them. 

Mr.  H.  Solly  desired  to  express  his  most  earnest 
sympathy  with  the  movement,  which  was  evidently 
growing,  for  promoting  this  participation  in  profits,  and 
did  not  think  they  need  be  at  all  discouraged  by  the 
failure  of  one  or  two  attempts  in  this  direction  some 
years  ago.  One  had  just  been  referred  to  by  Mr. 
Ohapman,  and  they  Imew  how  many  failures  the 
co-operative  movement  suffered  before  it  attained  its 
present  success.  It  had  almost  entirely  died  out  before 
the  Rochdale  Pioneers  beg^  their  wonderfully  successful 
•enterprise.  There  was  hardly  any  social,  industrial,  or 
})olitical  movement  which  had  not  to  encounter  failure 
at  the  outset ;  and  it  was  only  in  that  way  that  experi- 
•enoe  was  gained  which  led  to  ultimate  success.  Mr. 
Ohapman,  however,  was  in  error  as  to  the  cause  of 
the  failure  of  Messrs.  Briggs*  experiment.  He  knew 
Mr.  Currer  Briggs  very  well;  and  he  was  one  of 
the  last  employers  who  would  grudge  his  workmen 
a  share  in  the  profits  of  the  business.  If  he  had  been 
«7er  so  grudging,  he  would  be  the  last  man  to  be  so 
when  he  saw  beneficial  results  accruing  to  the  firm 
from  the  participation.  The  real  cause  of  the  failure 
was  the  relation,  or  supposed  relation,  of  the  firm 
and  the  employees  to  the  Irades  imion.    He  would  not 

fo  into  that,  but  he  did  not  consider  the  men  were  to 
lame  at  all  in  the  matter.  Mr.  Briggs  himself  deeply 
regpretted  the  cause,  and  probably  if  it  had  rested  witn 
him  the  difiiculty  would  have  been  got  over.  The  same 
with  Fox,  Head,  and  Co.,  of  Middleeborough,  Jeremiah 
Head  threw  his  whole  heart  and  soul  into  the  matter,  and 
as  far  as  the  profits  went,  it  worked  well.  As  reg^ard8 
the  beneficial  results  of  this  system,  he  had  recently 
been  informed  that  Ihe  manager  of  the  stationery 
department  in  one  of  the  largest  firms  in  the  metropolis 
had  saved  his  employers  nearly  £800  a  year  through  the 
introduction  of  Uie  system.  This  was  simply  because 
he  felt  it  to  his  interest  to  make  every  effort  to  prevent 
waste.  When  he  mentioned  this  fact  on  a  former  occasion, 
an  employer  said  that  the  man  must  have  been  shamefully 
neglecting  his  duty  not  to  have  made  this  saving  pre- 
viously ;  but  even  g^ranted  that  it  were  so,  you  must 
deal  with  facts  as  you  find  th^n.  If  you  found  a 
certain  system  would  induce  men  to  be  more  careful, 
and  increase  the  profits  of  their  employers,  and  another 
would  not,  it  was  only  common  sense  to  use  the  one 
aystem  and  not  the  other.  This  had  been  proved  to  be 
the  case,  for  where  this  system  was  carried  out,  the 
aaving  was  immense.  One  objection  often  brought 
against  it  was,  that  while  the  workmen  were  willing 
•enough  to  share  the  profits  in  a  good  year,  Uiey  would 
not  like  to  share  the  lesser  in  a  bad  year.  His  answer 
was  this,  which  might  not  be  correct,  but  he  had 
always  felt  it  to  be  sufficient,  that  the  bonus  should  be 
calculated,  making  allowance  for  the  losses  of  bad  years. 
He  did  not  imagine  there  would  be  any  dimcul^ 
in  making  a  caloulation  of  that  character.  Efe 
entirely  endorsed  the  remarks  which  had  been  made, 
that  some  change  in  our  industrial  system  was 
inevitable.  The  trade  of  this  country  was  undoubtedly 
in  a  very  serious  condition ;  evenr  now  and  then  the  re- 
ports from  consuls  abroad  stated  that  in  this  and  that 
jMurtioular  trade  we  were  being  superceded,  sometimes 


by  continental  firms,  but  chiefly  by  Americ 
was  informed  by  a  relative  of  his,  who  was  L 
in  New  York,  tnat  a  mining  engineer  in  En] 
him  that  his  men  always  preferred  American  t 
in  illustration  of  that  itxej  found  intelligent  i 
had  worked  in  America,  teUing  them  that  the: 
more  co-operation  between  employers  and 
^there  than  in  this  country.  He  need  not  g( 
causes  of  that,  bjit  the  effect  was  undoubted, 
wascarried  out  in  consequence  in  a  way  in  whic 
could  be  where  the  employer  and  workmen  w 
friendly  terms.  Then,  again,  the  question  of  t 
laws  came  in,  but  that  was  beaide  the  presei 
He  was  thoroughly  convinced  that,  although 
system  acted  chiefly  upon  the  pocket,  it  was 
large  extent,  a  moral  question  as  well ;  an 
appeared  to  him  that  the  lesson  to  be  dr 
Leclaire's  life  and  character  was  of  incalci 
portance.  He  was  thankful  to  know  that  hi 
was  being  held  up,  not  only  by  Mr.  Tayk 
Chairman,  but  by  a  lady  friend  of  his  now  pre 
Hart,  who  had  brought  it  before  workmen  s  ( 
they  could  micceed  in  introducing  a  more 
spirit  into  the  relation  of  employers  and  worl 
get  masters  and  men  to  have  that  true  sym] 
one  another  which  must  lie  at  the  foimdal 
success,  this  bonus  system  would  come  in  and 
It  never  would  be  broken  down,  if  there  we; 
same  brotherly  spirit  as  prevailed  in  Leclaire't 
ment. 

Mr.  nattall  understood  Mr.  Taylor  to  su 
under  this  system,  new  profits  might  be  crei 
were  now  lost ;  he  did  not  ask  that  the  worki 
be  given  anything  which  the  employer  now  h 
but  that  the  workmen  should  be  induced  1 
new  profits,  and  have  a  share  of  it.  If 
what  he  meant,  he  did  not  see  how  anj 
could  object,  but  he  would  be  glad  to  : 
workmen  to  produce  more  and  waste  less,  ai 
more  friendly  terms  with  him  than  hitherto.  1 
probably  live  to  see  this  system  take  root  in 
but  it  had  not  done  so  yet,  for  which,  many 
doubt  could  be  given.  The  principal  reason '. 
was,  because  the  tendency  of  the  age  was 
capital  per  head  was  likely  to  be  employed  in 
than  in  previous  years.  In  the  cottdn  trade : 
the  employer  £200  per  man,  and  in  the  engin 
iron  trade  about  the  same.  Now,  it  took  ; 
man  a  good  many  years  to  save  that  capital, 
shoemaker  worked  for  himself  in  the  old 
could  carry  his  kit  with  him  round  the  count 
easy  for  hun  to  work  on  his  own  account,  an< 
profits  for  himself,  or  to  join  with  others,  bul 
so  now.  There  were  large  workshops  in  thai 
in  every  other,  and  the  amount  of  capita 
per  man  was  much  g^reater  than  torn 
this  must  be  the  tendency  in  all  trade 
machinery  would  have  to  do  the  wo 
manual  labour  had  hitherto  done ;  th 
would  be  more  difficult  in  the  future  for  th< 
themselves  to  become  the  owners  of  the  worli 
they  were  employed ;  and  he  felt  very  stron 
that  whatever  they  might  desire,  the  end  woi 
the  public  themselves  would  ultimately  f 
capital,  employ  the  workpeople,  and  share  t 
He  did  not  agree  with  many  of  their  fri 
thought  the  workmen  wotdd  ultimately  b 
owners  of  their  own  works ;  nor  did  he  ev 
desirable  that  that  should  be  so,  because  th 
of  the  workman  was  the  same  as  the  tende 
employer ;  he  would  make  all  he  poesihly  o 
the  customer.  He  would  sell  hia  shoes  or  1 
dear  as  he  could,  and  think  he  was  doing  ri 
capitalist  did  now ;  and  not  only  that,  bol 
pay  the  least  possible  wages.  The  worknu 
where  he  was  not  aotually  emnloyinj 
but  had  to  employ  others,  would  pay  tM  loir 
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hid  seen  this  aotually  done  times  oat  of 
e  had  seen  the  workmen  in  Oldham— where 
lonen  were  shareholders  in  joint-stock 
B— in  one  mill  where  they  were  employed, 
t  was  not  only  right,  but  that  it  woold  pay 

workoien  an  interest  in  their  work ;  ana  he 
e  same  workmen  as  shareholders  holding  £5 
iverted  in  the  ooncem,  m^  that  it  was  not 
^  it  would  not  pay,  to  g^ve  other  workmen 
ihe  profits.  These  were  practical  difficulties, 
in  jears  to  oome  they  would  see  a  oonaider- 
rament,  but  not  in  the  direction  that  some  of 
it  and  wdl- wishers  really  desired.  He  had 
isd  with  cotton  buyers,  and  fail,  because 
|iltry  bonus  of  £1  a  week  extra  to  him, 
ns  in  the  receipt  of  £7,  £8,  or  £10  a 
^  had  no  influence —it  was  too  small. 
i5  a  week  extra,  and  he  would  neglect  his 
m  at  Liverpool,  and,  perhaps,  save  one- 
loe-sixteentn  of  a  penny  per  lb.  in  baying ; 
ler  of  yam  in  Muiohester  would  take  the 
.  But  he  had  seen  other  workmen  beg^dge 
ctra  £5  or  £10  to  men  who  had  acted  in  tms 
I  they  might  have  saved  hundreds  of  pounds 
e  middle-class  and  high-class  employers, 
lid  not  do  that ;  and  thev,  as  working 
,  leam  to  be  more  liberal  in  such  mat- 
fthing  would  succeed  anywhere,  it  ought 
in  (Hdham,  for  there  every  cotton-mill 
it  had  risen  from  a  workman.  He  knew 
en  he  was  a  workman,  he  could  produce 
hether  he  did  or  did  not  waste  his  master's 
terial ;  and  every  workman  knew  that  he 
kterial ;  every  tiades  unionist  knew  it,  and 
ferknewit.    The  point  was  how  to  get 

it  and  invest  it.  £i  Oldham,  there  were 
nen,  who  owned  £4,000,000  of  capital,  all 
.  the  cotton,  iron,  coal,  or  paper  trades; 

they  ought  to  give  their  own  work- 
interest  in  their  works,  which  would 
larger   profit   divisible    among   them    as 

;  yet  thev  did  not  do  so,  and  it 
be  mid  that  they  were  friendly  to 
e.  The  plan  had  been  tried  in  many 
.  four  or  five  cotton  mills— with  thie 
}tton,   the  seller  of  yam,  the  engineer, 

and  others,  and  they  had  tried  it  in 
des.  In  an  Oldham  engineering  works, 
ras  director  for  many  years,  and  knew 
it,  every  workman  was  actually  made 
ehdder  to  induce  him  to  take  an  in- 
s  work  and  save  material,  but  what  was 

result  ?    Those  who  were  dissatisfied  with 

combined  with  others  in  the  workshop  or 
ret  more.  If  they  could  not  get  it  from  the 
:oreman  above  them,  they  then  tried  to 
If  they  could  not  succeed  in  that,  they 
it  from  uie  manager,  and  when  they  could 
TBI  him,  they  tried  to  remove  the  manager. 
soold  not  remove  him,  they  tried  to  remove 

directors,  and  the  result  was  they  had  to 
hised.  Everybody  must  regret  to  see 
«t  the  workmen  themselves,  but  it  was 
ling  these  facts.  What  was  wanted, 
it  the  bulk  of  the  workmen  to  see 
Id  be  to  their  iuterest  to  save  instead  of 
id  that  there  was  more  pleasure  in  working 
an  in  idling  time  away  during  working 
ocnild  not  see  how  any  working  man  could 
mmae  in  idling  time  away,  either  his  own  or 
^Mf  bat  they  had  got  into  that  habit,  and  he 
7  see  his  wav  yet  to  any  practical  scheme  to 
iikof  the  wonmentobeoome  more  economical 
tanT  time,  tools  and  materials.  He  had  tried 
e  in  a  ooQieiy.  He  and  a  few  friends 
oDiory  and  tried  to  make  it  succeed.  They 
an  iiitereit  in  proportion  to  what 


they  did,  and  it  succeeded  with  them,  but  when 
they  went  down  into  the  pit  and  tried  to  induce  the 
cutters  themselves  to  use  less  powder,  to  be  more 
careful  about  mixing  dirt  with  tne  coal,  and  to  Iroep 
the  water  away  from  the  mine,  and  so  on,  it  was 
impossible  to  induce  the  colliers  to  take  any  interest 
whatever  in  the  master's  affairs.  He  offered  them  an 
extra  sum  per  ton,  but  still  they  could  not  do  it.  He 
thought  there  was  always  a  fear  in  the  mind  of  the 
worlonen  that  there  was  something  else  in  view  when 
anything  was  offered  them,  and  the  way  in  which 
they  had  been  treated  necessarily  caused  them  to  have 
those  feelings.  It  would  take  many  years  before 
workmen  would  feel,  as  Mr.  Jones  put  it,  that  they 
were  roaUy  trusting  somebody  deserving  of  being 
trusted.  He  could  not  teU  the  meeting  one  hau 
of  what  he  should  like  them  to  understand  on 
this  subject,  but  he  thought  there  were  manv 
forms  of  industrial  partnership  and  co-operation  whlcn 
wjuld  succeed  side  bv  side  with  each  other.  It  had 
succeeded  in  the  worxs  of  Messrs.  Piatt  Brothers,  of 
Oldham,  the  largest  engineering  works  in  the  world. 
There  there  were  20  or  30  men,  to  whom  they  paid 
£1,000  to  £1,500  per  annum  each,  with  a  bonus  in 
addition,  but  they  did  not  allow  the  bonus  to  be  with- 
drawn. It  was  accumulated  with  the  profits  on  it,  year 
after  year,  and  when  they  had  been  m  the  firm  a  cer- 
tain number  of  years,  they  were  entitled  to  sell  out.  He 
had  many  companions,  half-a-dozen  of  whom  were  in 
receipt  of  £500,  £600,  or  £800  per  annum,  with  a  bonus, 
who  had  been  their  principal  foremen  for  years,  and 
who  did  study  their  employers'  interest  and  their 
own.  But  the  bulk  of  the  workmen  had  no  interest 
in  the  concern  ;  only  the  heads  of  departments.  It 
succeeded  at  Accrington,  in  the  machine  works  there, 
and  in  many  other  places  where  heads  of  departments 
only  were  taken  into  account.  He  should  have  been 
glad  if  Mr.  Taylor  had  told  them  where  it  succeeded 
what  proportion  of  capital  per  head  was  employed,  and 
he  should  imagine  that  in  the  house  painters,  watch- 
makers, and  many  of  those  industries,  the  capital  was 
very  small  indeed,  and  that  there  it  would  succeed 
better  than  in  large  concerns. 

Mr.  Benjamin  Jones  said  the  last  speaker  had  gone 
into  a  great  number  of  details  to  show  why  the  partici- 
pation of  labour  in  profits  shotdd  succeed,  and  then  why 
it  should  not.  Some  years  ago  he  was  as  thorougn 
an  advocate  of  labour  having  a  share  of  profits  as 
could  bo  found  anywhere ;  probably,  he  was  only  an 
instance  of  a  sort  of  ebb  and  flow  of  opinion  which  had 
taken  place  amongst  working  men  generally.  Some 
years  ago,  the  feeling  amongst  hundreds  and  thousands 
of  workmen  was  that  this  participation  was  a  good 
thing ;  but  a  great  proportion  of  them,  who  had  been 
working  hardest  and  thinking  most,  got  rather  rich, 
and  then  changed  their  minds,  because  they  got  into 
the  position  of  capitalists.  There  were  concerns  where 
they  gave  labour  a  share ;  but  when  they  found  they 
were  getting  rich,  they  thought  they  could  do 
without  ihe  labourers'  co  operation,  and  stopped 
his  profits.  Then  bad  times  came,  and  profits 
dwindled  away,  and  many  beUeved  it  was  on  account 
of  what  he  considered  the  unjust  treatment  of  the 
labourer ;  and  some  of  those  who,  in  the  high  tide  of 
prosperity,  were  against  a  division  of  profits,  were  again 
changing  their  minds,  and  coming  to  believe  that  it 
was  the  right  thing  after  all.  No  one  had  mentioned 
Mr.  Taylor's  suggestion  to  have  an  association  to 
discuss  this  question,  but  the  discussion  which  had 
already  taken  place  showed  how  useful  it  would  be ; 
and  he  thought  they  could  not  do  better  than  form  such 
an  association,  where  details  could  be  gone  into.  It 
seemed  to  him  an  incontestible  fact,  that  to  gfive  a  man 
an  interest  in  the  profits  must  have  an  influence  on  his 
industry.  Take  his  own  case ;  he  was  in  service,  in  a 
position,  where  he  thoroughly  enjoyed  the  work  he  had 
to  do,  and  he  would  not  exchange  it  on  any  account. 
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It  might  be  nid  Oat,  with  such  &  poddon,  no  indnoe- 
ment  ofiered  >'''"  woold  make  him  more  zealoua,  but 
Htill  he  most  eo-j  that  when  he  hod  made  irtiat  he  con- 
sidered a  good  hit  for  hia  employe™,  it  rankled  yerj 
much  in  hia  mind  that  it  did  not  add  a  fid.  to  hia 
wages.  He  oonsideied  it  visa  eaeeotiaJly  unfair 
that  capital  should  take  all  profitB  which  re- 
enlted  from  enterpriBe  and  integritj  of  Indiutriona 
labooKn.  Aa  the  working  clagoeg  of  this  oountrj  in- 
.(xeaeed  In  intelligenoe,  tiiej  would  mttks  np  Qkeir 
minds  that  they  would  hare  a  greater  share  in  the 
produoB  of  their  industry,  and  the  qneaiion  for  capital- 
ute  would  be,  wonld  th^  have  a  grand  battle  between 
their  emphfit  and  theniaelves,  or  by  to  deriee  aom« 
sneh  mean*  as  Mr.  Taylor  hod  suggested,  for  uniting 
their  intersets,  and  sharing  their  profits  with  them. 
If  the  qneation  was  left  to  the  workmen,  they  would 
■deriee  means  by  wUoh  the  capitalista  should  only  be 
allowed  3  or  4  per  cent,  on  hia  capital.  Personally,  he 
.dtould  prefer  such  a  aolation,  but  it  would  take  a  long 
while,  and  he  doubted  whether  it  would  be  applicable 
to  all  indnatries ;  and,  in  the  meantime,  he  welcomed 
the  suggestion  now  made  as  likely  to  bring  the  two 
great  clasaea  into  more  amity  with  one  another. 

Itr.  Trawby  said  the  question  had  been  aaked,  why  this 
prindple  saccceded  in  Franoe,  and  not  in  England ;  but 
he  thought  the  instincts  of  the  two  nations  were  very 
different.  A  Frenchman  was  content  to  live  in 
part  of  a  house,  while  an  Engliahnuui  wanted  a  house 
to  himself.  Then  there  was  a  vaat  diSerenoe  in  emolu- 
ts  for  the  same  kind  of  work,  as  in  the  case  of  the 
,/,  where  one  man  reoelTed  £1,000  a-year  for  leas 

.  [  than  another  received  £100  a-yeaz  for,  and  yet 
^they  were  not  willing  to  set  that  right.  The  aame  kind 
of  thins  applied  in  all  industrial  oocupatJone.  There 
was  a  kind  of  aristooraoy  in  manufactore  and  distribu- 
lion.  Wad  naturally  took  preoedeno*  of  the  aotwd 
labour,  and  it  become  the  fnnotion  of  the  mind  to  draw 
aronnd  it  other  minda.     No  nation  had  done  so  mnoh 


s  a  boilder  oonld  make  (air  pre 


'isfs. 


be  had  an  opportunity  of  ea 

the  laat  two  years  he  nad  been,  a 

and    there    were    then    men    in    ma    oi 

offered   to   let   bim    hare   every    pound 

He  believed  this  vexed  qneation  of  oaidtal 

could  onlv  be  solved  in  the  mode  lufgast 

Taylor ;  but  it  seemed  only  fair  that  t£oae 

the  profit  should  also  shaie  the  loM.      He 

withng  to  join  aaoh  an  asaooiation  as  had 


giving  those  ii 
seen  waste  go  on  in  large  metropolitan  firms 
extent  that  ho  had  actiully  thnnrn  np  his  ' 
the  other  hand,  you  might  drive  men  by  pi 
do  a  lot  of  work  which  was  wottfa  nothing. 
found  piecework  answer  in  the  nmplest  oper 
as  exoavatJon,  and  then  he  never  attemp^d ' 
a  man's  wages  beoause  ho  earned  a  good  dea 
Kr.  OMrge  Shipton  moved  the  adjoumn 
diaousaion,  which  was  seconded  by  Xr.  BoU 


iSFi,: 


towards  increaaiiw  the  distribution  of  prodnots  as 
lEngtand,  and  it  had  been  done  by  mmply  mnlrfnff  the 
labourer  a  partner  to  the  employer,  la  the  Wge 
.distributing  firms,  down  to  a  certain  grade,  each  man 
received  an  emolument  according  to  tne  profits  of  the 
oonrem.  In  the  large  whclosale  firms,  the  buyers  were 
paidaooordingtothe  amount  of  the  tnrnover,  «id  under 
them  were  salesmen,  who  were  also  paid  according  to 
their  ability.  In  the  case  of  the  lar^  painting  and 
.decorating  eatabliahment  in  Paris  which  had  been  re- 
ferred to,  he  did  not  snppoee  there  was  a  large  amount 
ot  capitu  emplcred ;  bat  how  would  the  principle  work 
if  it  were  appUed  to  all  conoema  of  the  same  kind  t  There 
was  no  outlet  for  a  man's  ability ;  if  he  wanted  to  start 
for  bimaalf,  he  had  to  face  the  fact  that  he  would  lose 
whatever  he  had  depoutad  in  the  conoem.  In  this 
country  a  man  could  work  hia  way  up  to  the  top  of  the 
tree,  and  then  strike  out  for  himself.  The  lowest  class 
of  labour  was  alwaya  regulated  by  the  demand  for 
increased  pay. 

Mr.  KinwiTd  said  he  had  looked  at  this  question  from 
thtee  different  standpoints — as  a  workman,  aaaforeman, 
and  as  an  employer,  and  he  had  felt,  from  the  tune  when 
he  knew  bow  to  use  his  tools,  that  he  ought  to  have  an 
interest  in  the  work  he  had  in  hand.  The  only  interest 
he  could  then  show  was  to  do  hia  work  in  the  beet 
nuumer  he  could,  and  the  result  was  that  he  almost  always 
remained  with  his  employers  aa  long  as  it  suited  him  to 
stay.  When  he  was  a  foreman,  be  made  a  sirailai 
•uggeation  to  that  brought  forward  try  Mr.  Taylor.  He 
was  once  carrying  out  a  lai^  job  m  the  oonntry  at 
building  foreman,  and  be  suggested  to  his  emplovei 
that  he  shoold  have  10  per  cent,  on  the  profits  of  it,  he, 
<m  the  other  hand,  offering  to  deposit  10  per  cent,  as 
his  shaie  in  case  of  aposoible  loss.  That  offer,  how- 
.ever,  was  refused.     H^  was  now  an  employer,   being 


C0BBX8P0HSENCS. 


As  it  wonld  appear  that  the  statements  i 
my  letter  ot  the  29th  nltimo,  have  not  i 
understood  by  t^.  W..D.  Soott-UoncrieS,  ] 
vour,  in  as  few  words  as  poamble,  to  make 
clear  to  him. 

In  Mr.  Moncrieff's  scheme,  it  is  proposed 
coal  intended  for  fuel  through  gas  retortt 
stead  of  taking  10,000  cabio  feet  of  gas  pe 
the  coal,  to  take  3,333  cubic  feat,  and  to 
times  the  quantity  through  the  retorts,  oi 
proportion  that  mny  be  found  most  conveniei 
result  of  doing  so  {ho  says)  is  startling;  "  a: 
he  states  that  the  coke  or  smokeless  fuel  reec 
from  would  give  out  20  per  cenL  more  heal 
moD  coal,  and  wonld  therefore  be  found  of  { 
for  heatiiig  the  retorts,  while  the  surplus 
not  required  in  tbe  manufacture  of  gas,  coi 
for  domestic  purposes,  thus  rendering  iJondi 

^ow,  if  the  before -mentioned  is  the  ad 
Mr.  Moncrieff  advocates,  then  t  most  e 
repeat  that  it  has  never  even  been  tried- 
adopted— at  tbe  'Woolwich  Arsenal  tias  Wo 

In  Mr.  Moncrieff's  letter  which  appa 
Journal  ot  the  11th  inst,,  he  remarks  that  i 
of  the  29th  ultimo,  I  confiim  the  statem 
paper  in  every  detail  and  partianlar.  Nov 
several  remarks  in  the  order  in  whi^  tlwj 
letter,  we  shall  see  how  far  his  statement!  m 
by  facts. 

Mr.  Moncrieff  alleges  that  when  In  dil 
manager  of  the  gas  worka  at  Woolwiflt  j 
nsed  a  "  short  extraction."  lliia  la  cntbd 
in  every  case  he  allows  the  coal — irtirtluM" ' 
coal  or  cannel — to  remain  in  the  wtotia  jn 
is  neoesaary  for  extracting  all  the  gas  trcBi 
one-third  only,  as  reoomnunded  tn  Hr, 
scheme),  anduie  length  of  time  w 
titm  depends  entdiely  upon  Hnt  e 
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OD  g»M  ooal,  slxnit  nx  hour*,  uid  for  oauiiel., 

xunitfB  then  alle^  th«t  the  fuel  rentltiiii^ 
dtoit  extnotian  is  mpedor,  and  thkt  I  oon- 
bj  stating,  ■'  that  t&e  ooal  used  -was  TolBtiL- 
id  Hut  on  a  hmg  alratti^n  it  contained  ver^- 
iaf  prapeities,  and  iras  not  uied  under  t1v< 

>ow,  mj  letter  of  the  29th  ultimo 
■tiMltiit,  bat  the  TBiy  opposite,  tor  I  moat 

ptunted  ont  that  it  was  the  ooke  from  tivj 
-tAed  dnzinx  a  fonr-honr  (at  short  timej 
id  witli  a  Tclataile  eaimel  ooal,  whioh  con- 
7  little  heatinf  properties,  and  cooiequently 
■ed  aa  fnel  nnder  tae  retorts.    The  worda  iii 

III.  XtmusrieB'*,  not  mine,  and  thej  do  not 
ri>ei«  in  my  pnTiooa  letter. 
■meS  tben  uka,  do  I  mean  to  aaj  that  thu 
■gcaetmder  a  short  extraction  than  under  h 
Not  IiaTJnfF  tried  his  aoheme  of  "short 
."  I  am  imable  to  anaver  this  question, 
ste  ia,  that  the  ooke  r«aultiiig'  from  the  mx- 
jM  tar  irhioh  we  alwats  emplo;  oommon  ^as 
ij  "Pelaw,"  ia  of  good  qnalliy,  andpossesseb 
«  inuporliea,  and  makes  a  vary  good  fuel ; 
naC  nndting  from  the  four-hour  (barges,  for 
inTariaUj  uae  a  cannel  ooal,  is  mmplji^ 
laafn^ 

leaeB  then  asks,  do  I  mean  to  deny  that  the 
■hm  oB  during  the  flint  two  or  three  hours, 
ieaj  that  it  comes  off  moat  rapidir  during 
I  ?  I  tun  not  aware  that  I  have  maJa  or  de- 
itatament  in  regard  to  either  of  the  above 
and,  aa  I  am  on^  oonoemed  at  present  with 
mta  made  by  Mr.  UonorieS  in  regard  to  the 
mal  Oaa  Works,  I  do  not  think  it  neoesssrj 
be  nibject  nnder  disaussioTt.  At  the  some 
>ly  to  his  last  question,  I  do  most  distinctly 
iaiing  adoptea  the  scheme  which  he  advo- 
ia  paper,  even  to  meet  a  few  exceptional 
u.  My  endeaTour  has  always  been  to  get, 
■a  mnoh  gas  as  poaaible  out  of  the  cool,  and 
da  or  none  in  the  coke,  whereas,  in  Ur.  Moi 
one,  he  adTooates  takiog  only  a  little  out  of 
tnnt  3,000  cubio  feet  per  ton)  and  leBving  a 

portiam — between  six  and  raven  thousand 


Society  of  Aits,  I  beg  to  say  that  the  » ._ 

by  him  referring  to  Uie  Royal  Anenal  Gias  Works  a: 
wholly  incorrect,  and  wore  not  given  to  him  by  me. 

Neither  do  I  know  anything  of  Mr.  Moncrieff,  further 
than  that  the  first  timo  I  ever  saw  biin  was  leaa  than  a 
month  ago,  when  T  met  him  looldnj^  over  the  works^ 
here  as  an  ordinary  visitor.  Jomr  'Wkr^i.tmr 

Hojal  Anenal  Ou  Woilu,  Woolwictu 

[In  order  to  prevent  further  correspondence,  the  letters 
from  Mr.  Hay  and  Mr,  Wallace  were  sent,  in  proof,  to- 
Mr.  Scott-UonoriefF,  with  a  request  that  ho  would  reply 
to  them,  if  he  wished  to  do  so.  His  answer  is  given 
below.     A  few  senteDces  have  been  omitted,   which 


closed.— En.  S.  of  A.  /.] 


itained  the  information  which  forms  the  basis- 
of  his  letters  from  Mr.  Wallace.  Tour  readers  may 
judge  of  the  disadvantage  I  am  at  in  this  oorrea- 
1i _v.-    T    .■_. tiig^    ti^t    go    f^    ,„^ 

me  for  the  first  time  less- 
than  a  month  ago,  and  "  harlng  met  me  looking  over 
the  works  as  an  ordinary  visitor,"  he  was  specially 
introduced  to  me  last  autumn  by  an  engineer  of  the- 
highest  eminence,  belonging  to  the  Qon  raotory,  and  a 
wrsonal  friend  of  my  own.  On  that  occasion,  Mr. 
iVallace  took  me  to  wliat  he  called  hia  "  thinldng-box," 
'    '  '      ''       figures    of    my    proposed 


■n  the  ooke. 
boogh  I  shall  be  pleased  to  adopt  auy  plan 
Ml  practieallj  tried  and  proved,  and  which 
Me  to  mannfacture  a  better  and  cheaper  gas, 
■  IliB  [oesent,  and  until  Mr.  Moncrieff  nas 
*  "  '        B  reliable  to  put  before  us,  to 

mco"    to   deter   me    from 

, d  profitable  gasworks  into 

y  carbonisinK  coal  and  manu- 
3  or  smokeless  fu^  of  such 
e  oondition  in  which  it  would 
mere  handling  and  exposnro 
JT  tor  a  diort  time  would,  I  believe,  convert 
^  of  "biaeie"  or  rabtnsh. 
Mxieff  state*,  in  oonolnsion,  that  he  was  un- 
l^affldalKdatJcfflS  between  Ur.  Wallace  and 
1,  fcrtber,  that  lu  Is  not,  even  now,  aware 
gelatiwMMe.  loan  acaroelv  imagine  this  to 
■fterhlanadjngmyletterof  the  29th  ultimo, 

"" ^  and  sesfng  that  there  are  so  many 

gthe  information  had  he  wished  for  it, 
hat  I  have  been  oonnected  with  the  publio 
tlw  past  80  nara.  I  can  tmly  attribute  Mr. 
I  alaled  tii""""?^  ignraanoe  to  the  face  that 
M  aa  UUe  tnmlile  to  infonn  himself  od  this 
I  didtoiBTMt|g«teaad  aaoertaln  the  tme  state 
lilDi*  Milriiirr  tite  inooneot  and  random 
wUib  Kvnaar  ui  Ua  paper. 

ituU.  J.  A.  C.  Hay. 


short  extractions.  .  . 
this  alone,  I  referred.  To  make  a  geaeral  practice 
of  a  short  extraction  at  Woolwich  Arsenat,  wnere  the- 
fuel  used  for  beating  is  out  of  all  proportion  to  the 
quantity  used  for  light,  is  what  no  man  in  his  senses- 
would  think  of.  This,  however,  has  no  connection  with 
what  Mr.  Wallace  did  or  did  not  tell  me  about  the  short 
i?xtractionB.  In  Mr.  Hay's  lost  letter,  he  suggests  that 
nothing  but  the  every  day  practice  of  gas-ruiucing  had 
been  resorted  to  at  the  Anenal.  In  his  previous  letter 
he  speaks  of  exceptional  pmotioes.  I  cannot  reconcilo 
these  disiuepanoies,  nor  do  I  care  to  make  the  attempt. 
W.  D.  Sc(nT-Mo:(CBiEFF. 


KXSTDtOS  07  THS  BOCIXTT. 

AsjoirnxBD  Mbetino. 

Friday  ovening,  at  eight  o'clock : — 

Febeoaht  28.— DisouBsion  on  Mr.  Sedley  Taylor's 
jiaperon  "  The  Participation  of  Labour  in  the  Profits 
of  !^terpri»e."     W.  H.  HiLL  will  preside. 

Oboinaby  Mektinos. 
Wednesday  evenings,  at  t^gtit  o'olook  :— 
rEEBriBT  23. — "lUver  Conservancy."   J^Chiblm 

Nbvi  CassawELL.  The  Hon.  Ch&bles  Wkktwobth 
FiTzwiLUiir,  M.P„  F.E.tJ.3.,  -will  preside. 

MiBCH  2, — "Lighthouse  Characteristics."  By  Sir 
Wiiiujf  Tboksoh,  LL.D.,  F.R.3.  F.  J.  Bukwsll, 
F.R.S.,  Chairman  of  Counal,  will  preside. 

Mlboh  9. — "  Asoenta  of  Chimbtn^io  and  Cotopuxi, 
in  1880."     By  FtiwAxn  Whtxpkb. 

Mabch  1(3. — "  Buying  and  Selling ;  its  Nature  and  its- 
Tools."  By  Prof.  Bo-iiXT  PaicB,M.A.  LordAuaED 
S.  Chubohill  will  preside. 

MiRcn23. — "The  Increasing  Number  of  Deaths  troro' 
Eiploiuons,  with  an  Examination  of  the  Causes."     By 

COBKSLnra  WlLFOBO. 
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ILlboh  30.— **Beoent  Adyanoes  in  Electrio  light- 
ing."    By  W.  H.  Pbebcos. 

Apbil  6.—**  The  Manufaotnre  of  Glass  for  Decora- 
tiye  Purposes."  By  H.  J.  Powell  (Whitefriais  Glass 
Works). 

PoREioN  Aim  Colonial  Section. 

Tuesday  evenings,  at  eight  o'clock: — 

Maboh   1.— **The  Languages   of  ;Soath  Africa." 

By  ROBEBT  N.  CUST. 

Kabch  16.—*'  Diamond  Helds  of  Soath  Africa." 
By  R.  W.  MuBBAT. 

Apbil  5.—'*  Trade  Relations  between  Great  Britain 
and  her  Dependencies."    By  Willzuc  Wbstoabth. 

Applied  C&emistbt  and  Physios  Section. 
Thursday  evenings,  at  eight  o'dock: — 

Febbuabt  24. — "Deep  Sea  Investigation,  and  the 
Apparatus  used  in  it."  By  J.  Y.  Buohakan,  F.R.S.E. , 
F.C.S.  Captain  Sir  Gxobob  S.  Nabbs,  R.N.,  K.C.B., 
F.R.S.,  will  preside. 

Kabch  24 *'  The  Future  Development  of  Electrical 

Appliances."    By  Prof.  Jgrv  Pkbet. 

The  meeting  previously  announed  for  April  7  will  he 
held  on  May  12. 

Indian  Section. 
Friday  evenings,  at  eight  o'dock: — 

Kabch  4.~'<  The  Results  of  British  Rule  in  India." 
By  J.  M.  Kaglbak. 

Kabch  26.—*'  The  Tenure  and  Cultivation  of  Land 
in  India."    By  Sir  Geobqb  Campbell,  K.C.S.I.,  K.P. 

Mat  13.— '*Burmah."  By  General  Sir  Abthub 
Paatbe,  G.C.K.G.,  K.C.S.I.,  C3. 

If  embers  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantob  Lbotubes. 

Monday  evenings,  at  eight  o'clock : — 

The  Second  Course  will  be  on  **  Watchmaking," 
by  Edwabd  Riog,  M.A.    Three  Lectures. 

SyllabuM  of  the  Course. 

Lbotubb  m. — ^Febbitabt  21. 

Keoessi^  of  efforts  to  promote  the  art  in  this  country 
— Need  of  education,  theoretical  and  practical,  in 
horology— Literature— Great  want  of  uniformity  in 
gauges,  screws,  &o. — Exhibition  of  ordinary  and  compli- 
oated  watches,  and  of  watchmakers'  tools— Conclusion. 

The  Lectures  will  be  illustrated  by  Specimens, 
Models,  and  Diagrams.  The  different  movements, 
&c.,  will  be  shown  enlarged  on  the  screen  by  means  of 
the  Aphengisoope  and  the  Electric  Light. 

The  Third  Course  will  be  on  <'  The  Scientific 
Prindples  involved  in  Electric  Lighting,"  by  Prof. 
W.  G.  Adahs,  F.R.S.    Four  Lectures. 

KarohT,  14,  21,28. 

The  Fourth  Course  will  be  on  "  The  Art  of  Lace- 
making,"  by  Alan  S.  Cole.    Three  Lectures. 

April  26  ;  Kay  2,  9. 

The  Fifth  Course  will  be  on  *'  Colour  Blindness 
and  its  Influence  upon  Various  Industries,"  by 
B.  Bbudensll  Cabter,  F.B.C.S.    Three  Lectures. 

Kay  16,  23,  30. 

Admission  to  MEEToras. 

Members  have  the  right  of  attending  all  the 
Sodety's  meetings  and  lectures.    Every  Member 


can  admit  two  friends  to  the  Ordinary  an 
Meetings,  and  one  friend  to  the  Canto 
Books  of  tickets  for  the  purpose  have  1 
to  the  Members,  but  admission  can  alsol 
on  the  personal  introduction  of  a  Mnnl 


xBRnrea  fob  thb  anmaQ  "^ 

IKovDAT,  Fbb.    21tT...B00inT    OF    ABT8, 

AdelpliLW.C.t8p.ni.  (Ckntor  Lectoret. 
Bigg7**Watdiiaddiig.*'    (Lecture  IIL) 

XUmd  Asiatic  Si,  Albemaile-etreet,  W.,  4 
.Tnhn  Gun,  *'  On  the  Kois  or  Ohoodi  of  C 
S.  Mr.  Cyril  Gxmbam,  **  Benuuto  on 
TflMrhififi  Language  of  the  Gauoasua.*' 

BqyalUnited  SerrloelnatitatMm,  Whitdial 
Mr.  W.  H.  White,  **  FonqMng  AnangcBU 
War  Shipa." 

Institute  of  Surreyors,  IS,  Great  Oeorff 
8  p.m.  Mr.  O.  B.  Crickmay,  **  Eodedaa 
tiona." 

Medioal,  11,  Chando»Hrtreet,  W.,  8&  p.nL 

Victoria  Institute,  7,  Adelphi-texrace,  W. 
Ihr.  J.  P.  Thompson,  **  Implements  of  1 
as  a  PrimitiTe  Demansation  between  1 
Animals."  S.  Mr.  J.  E.  Howard,  "  Sciei 
the  OaTes  of  South  Deron." 

London  Institution,  Knstmry-cireus,  E.C 
J.  £.  Hodgson,  **  Art  Among  the  Anden 

TuxsoAT.  Fkb.  SSKD...Bo7al  Institution,  Albemsr 
p.A.    P*t)f.E.A.8diifer,"  The  Blood." 

Medical  and  Chirurgical,  68,  Bemen-i 
street,  W.,  ^  pan. 

Civil  Engineers,  Sft,  Oreat  Qeuige  sttect, 
B.W.,  8  p.m.  Mr.  Max  Am  fiule,  "T 
the  limiting  Dimensions  of  CKrder  Brid 

Anthropologieal  Institute,  4,  St.  Martin' 
8  p.m. 

Boyal  Colonial,  the  Orosrenor  Gallenr  lit 
Bond-etroet,  W.,  8  pan.  The  Bight  I 
E.  Fnre,  Bart,  **  The  Union  of  the  Yi 
of  British  South  Africa." 

Wkdkudat,  Fbb.  S8bo...80CISTT  OF  ABT8 
Addi^  W.C,  8  p.m.  Mr.  Charles  1 
"  BiverB  Conseryancjr.'* 

Geological,  Burlington-house,  W.,  8  p.m. 
Holmes,  **The  Permian,  Triassio,  and  L 
the  Ctolisle  Basin."  S.  Prof.  W.  J.  SoU 
Granti,  a  new  Lyasaldne  Hezactinellid  Ir 
Formation  of  Canada." 

Boyal  SodetT  of  literature,  4,  St.  Martin 
8  p.m.  Mr.  W.  A.  Barrett,  "The  : 
•RwgiiA  Church  Music." 

Thubsdat,  Fkb.  S4th...80CIXTT   OF    ABTI 

Adelphi,  W.C,  8  p.m.    (Chemical  Sectii 

Buchanan. "  Deep  Sea  Investigatioa,  and 

used  in  it" 
Bojal,  Burlington-hoose,  W.,  4p  jn. 
Antiquaries, BurUngton-honse,  w., 84pji 
I«onaon  Ihititution,  Finsburj-circns,  £.C 

W.  De  W.  Abney, "  One  Aspect  of  Colo 
Society  for  the  Bnooimgement  of  line  A 

street,  W„  8  pjn.    Mr.  J.  W.  Bradley, ' 

tion." 
Boyal  Institution,  Albemarle  street,  3  p.m 

"History  of  Drawing-room  Music."  (Le 

Musiosl  lUustratifms. 
Inyenton*  Institute,  4,  St  Martin's-place, 
Boyal  Society  aub,  Wi]li8*»4O0ims,  St 

tf  o.m. 

Friday,  Feb.  25th...80CIXTT  OF  ABT8»  John- 
W.C,  8  p.m.  Adjourned  Discussion 
Taylot's  paper,  "Ae  Putic^atioii  of 
Ptollts  ofEnterprise." 

Boyal  United  Senrioe  Institutian,  Whitdi 
Captain  S.  Long,  "A  Stndr  of  the  T 
Blockade,  as  afrkted  by  Modem  Woipc 

Boyal  Institution,  Albemariis  iitiect,  w., 
8.  Burdon-SaadetBOO,  **  Tftntitabitity 
Animals." 

Qnekett  Miaeosooptoil  Cbib,  Uiiitmsiti 
8  p.m. 
Satubdat,  Fbb.  SOth... Ladies'  SuitanrAsMMMc 


by  thb  Sooxbtt  or  ABTB),Sifpjn.  Dr 
*«  Domestic  flanitoticm  orMeaHh  al 


turem.) 
Physical,  Sdenoe  Scho(dB,8oalli 

1.  Mr.  C  V.  Boys,  "  "     " 

Mr.  Shelf  Old  BidweD 

of  Pictures  of  KatonaOI^Mta.** 
Boyal  Botsnic,  Innsr-drote,  Bsyntf b  pgrl 
Boyal  Institution,  Allwmarln  m^fd,  W^ 

»tuart  P»ol^  **  Aaoknt  ViMiaitiODi 

tiona."   (LtetnnlLl 
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AL  OF  THE  SOCIETY  OF  ARTS. 

Ho.  i,tn.  ToL.  zxn. 


tlDAT,  FEBRUARY  2S,  1881. 


^Kfi^ 


rHTMPBA'S  PAPKB  UT  OHDCBOa&ZO- 

I  ozdinaiy  meeting,  on  Wednesday,  ffth 
[r.  Edward  Wbymper  will  gire  on  account 
«nt  ascents  af  Chimbonwo  and  Cotopoxi. 
xpected  that  many  members  will  wish  to 

Whymper,  it  is  proposed  to  moko  special 
i«nta  for  this  meetiDg,  the  lutial  rules 
!«aion  being  siupended  for  the  eveniog. 
a  will  be  by  special  tickets  only,  and 

II  be  ioBued  to  members  in  the  ordec  of 
an.  Should  a  onfficient  number  of  appli- 
e  receiTed  by  Hooday,  the  28tli  February, 
y  sach  a  course,  arrangements  will  be 
r  holding  the  meeting  in  a  larger  room 

Socie^'s  own  room,  otherwise  it  will  be 
re  as  nsual.  The  iiames  of  members 
;  will  be  registered,  and  tickets  will  be 
J  the  4th  or  Sth  Harcb.  Either  one  or 
its  will  be  sent  to  each  applicant,  as  the 
idation  may  permit. 

■n  aie  particnlarly  requested  to  take 
at  if  tiiey  wiah  to  attend  they  must  provide 
«s  with  a  ticket,  as  no  person,  member  or 
A  be  admitted  without  a  ticket. 

H.  TaiTxiCAir  Wood,  Stcr^ary. 


making  trade,  the  great  pleasure  that  those  who 
attended  the  ooutm  had  reoei?ed  in  listening  to 
the  lectures.  It  was  now  easy  to  obtain  popularity 
by  running  down  the  English  trade,  and  he 
was  glad  that  Mr.  Bigg  had  not  sought  such 
popularity,  but  had  been  able  to  speak  a  good 
word  for  the  English  manufacturer,  who  produced 
the  best  watch  in  the  world. 

The  CoAiHiiAB  (Mr.  B.  Prancis  Cobb,  Treaanrer 
of  the  Society),  in  putting  the  vote  of  thanks  to 
the  meeting,  drew  attention  to  the  trade  statistics, 
as  furnished  by  the  lecturer,  and  spoke  of  them 
as  neither  creditable  to  Uie  trade  nor  to  the 
country.  He  alluded  to  the  evil  effects  of  trying  to 
keep  any  trade  as  a  close  trade  in  the  present  time, 
and  showed  how  the  great  botiness  of  supplying 
olocks  and  watches  to  the  Colonies  had  gone  post 
this  country.  He  spoke  hopefully,  however,  of 
the  result  of  the  technical  horologioal  education, 
now  working  under  the  auspices  of  the  City  Qoilda, 
and  be  exhorted  his  hearers  not  to  underrate  their 
I  opponents,  but  to  take  and  adopt  new  ideas  from 
I  whatever  source  they  could  obtain  them. 

The  lectures  will  be  published  in  the  Jourwd 
during  the  summer  vacation. 


HOUBE  SAHHATIOV. 


CAVtoK  uonrxis. 


drd  and  ecodnding  lecture  of  the  second 
ras  delivered  on  Monday,  2lBt  inst.,  by 
Bigg,  1LA.,  on  "  Watchmakii:g."  The 
r  vrged  the  necessity  of  efforts  to  promote 
B  tbiaootmtry;  and  pointed  out  the  need 
liOB,  theotetio^sndpnotical,  in  horology, 
im  of  mpoating  and  other  watohea,  was 
Btha  auiMu  bymaana  of  the  aphengiscope 

•iMUoIifl^ 

d  ■  Tote  of  thanks  to  the 
t,  lo  tha  name  of  the  watoh- 


The  Countol  offer  the  following  Medals  for  the 
bent  Sanitary  Arrangements  in  Houses  built  in 
the  Metropolis,  the  plans  of  such  arrangements  to 
be  exhibited  in  the  Society's  Booms,  Adelpbi,  in 
June,  1881,  and  to  be  sent  in  on  or  before  12tli 
May,  1881:— 

1.  One8ilTwMedalfortfaebest8anitaryarrang»- 
ments,  carried  out  and  in  satisfactory  working, 
in  a  house  let  out  in  t«Dements  to  artisans,  for 
whicb  a  weekly  rental  is  paid. 
(  2.  One  Silver  Medal  for  the  best  sanitary 
arrangements,  in  actual  working,  in  a  house  of  tha 
yearly  rental  of  £40,  or  less,  to  about  £200  in 

3.  One  Silver  Medal  for  the  best  sanitary  ar- 
rangemants,  in  actual  satisfaotory  working,  in  a 
house  of  the  yearly  rental  value  of  £200  and  iq>- 
wards,  to  any  amount. 

4.  The  honses  must  be  open  to  the  inapacti<m 
of  the  Judges,  who,  in  considering  their  award, 
will  be  guided  by  the  suggestions  of  plans  tor 
main  sewerage,  drainage,  and  wator  supply,  made 
under  the  Public  Health  Act,  ISTfi.  The  honsss 
must  have  been  in  actual  occupation  within  the 
last  three  months,  and  a  Certificate  mnst  be  givem 
by  the  ooonpiers,  on  a  printed  form,  stating  tlte 
satisfactory  working  of  all  the  sanitary  arrange- 
ments, such  form  to  be  obtained  at  the  Sodety  of 
Arts. 
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5.  The  houses  may  be  old,  fitted  with  modem 
sanitary  arrangements,  or  may  be  new.  They 
mTist  be  within  the  metropolitan  area  of  the  Board 
of  Works. 

6.  The  sanitary  arrangements  must  include  the 
conditions  for  good  water  supply,  drainage,  warm- 
ing, and  ventilation  of^  the  house,  and  precautions 
taken  against  frost. 

7.  The  medals  may  be  awarded  to  the  occupiers 
of  the  hquses,  or  the  lessees,  or  the  owners. 

8.  The  plans  must  consist  of  a  ground  plan  and 
sections,  to  the  scale  of  not  less  than  one  inch  to 
five  feet ;  details  of  not  less  than  one  inch  to  the 
foot.  The  plans  may  be  accompanied  by  specifi- 
cations. 

9.  The  names  of  the  architects,  surveyors,  or 
sanitary  engineers  who  directed  the  sanitary 
arrangements  should  be  given,  and  Certificates 
will  be  awarded  to  those  whose  plans  obtain  the 
Medals. 


KIVEE   CONSEEVANCY. 
By  Charles  Vevo  Cresswell. 


PBOCEEDIKOS    OF    THE    SOCIETY. 


TWELFTH   OSDUTABT    KEXTIirQ. 

Wednesday,  February  23rd,  1881 ;  the  Hon. 
Chas.  Wentwokth  Fitzwilliam,  M.P.,  F.R.G.8., 
in  the  chair. 

The  following  candidates  were  proposed  for 
election  as  members  of  the  Society : — 

Brevetor,  Thomas,  Eimberley-house,  2,  Evering-road, 
Stoke  Newington,  N. 

Harris,  Edward,  London,  Upper  Canada. 

Smith  Henry,  J.F.,  Ellingham-hall,  Bungay. 

Underdown,  Bobert  Oeorge,  A.I.C.E.,  Manchester, 
Sheffield,  and  Lincolnshire  Railway  Company,  Man- 
chester. 

Uren,  John  C,  Comwall-terraco,  Penzance. 

The  following  candidates  were  balloted  for,  and 
'  duly  elected  members  of  the  Society : — 

Bolas,  Thomas,  2,  The  .Terrace,  Tnmham-green. 

Chambers,  William  E.,  Eversfield,  Sutton,  Surrey. 

Ciourteen,  Henry,  336,  Clapham-road,  S.W. 

FeUdn,  Robert  William,  F.R.G.S.,  Pennfields,  Wolver- 
hampton. 

Kirkham,  Thomas  Ncsham,  21,  Abingdon-street, 
Westminster,  S.W. 

Lee,  Edwin,  43,  Devonshire-street,  Keifirhley. 

Le  Rossignol,  Francis,  1,  Gresham-bmldings,  Basing- 
hall-street,  E.C. 

Magniac,  Arthur,  36,  Hertford-street,  Mayfair,  W. 

Martindale,  William,  10,  New  Cavendish-street,  W. 

Murray,  R.  W.,  179,  Upper  Thames-street,  E.C. 

O'Donnell,  William  Arthur  Maxwell,  4,  Gladstone- 
street,  London-road,  S.E. 

Parr,  Samuel,  7,  Fuisbary-sqaare,  E.C. 

Pheasant,  William  Craster,  8,  Edwardes-square,  Kens- 
sington,  W. 

Bafiety,  John  Henry,  4,  The  Terrace,  Richmond-hill, 
Surrey. 

Swanzy,  Francis,  147,  Cannon-street,  E.C. 

Tbe  paper  read 


Continuous  floods,  abnormal  diseases,  an 
spread  devastation,  crowned  by  a  succe 
bad  harvests,  have  brought  about  a  ( 
sanitary  histoir,  and  a  cry  has  gone  forth,  1 
of  David  of  ola,  to  be  **  delivered  out  of  t] 
and  out  of  the  deep  waters."  That  cry  has 
the  precints  of  Westminster,  and  ihe  w 
legislative  progress  begins  to  revolve  ona 
Li  1879,  the  Duke  of  Richmond  and  Gbn 
already  brought  in  a  Bill  for  the  conserv 
rivei-s,  which  passed  through  the  House  of 
but  was  lost  in  a  flood  of  political  exd 
Li  the  previous  year,  at  the  instance  of  tbe 
of  Wales,  this  Society,  as  is  its  wont,  led  t 
by  a  public  conference;  and,  subseq 
offered  prizes  for  the  best  suggestions,  w 
object  of  dividing  England  into  watenb 
tricts,  and  organising  provision  for  a  supply 
water  as  the  first  necessity  for  the  health  ai 
fort  of  the  people.  The  Society's  Journal  w 
with  contributions  on  the  part  of  eminent 
rities,  geologists,  and  engineers,  in  respond 
invitation,  whilst  the  Duke  of  Richmond 
above  mentioned  was  the  practical  and  im 
result.  Li  1880,  nature  herself  came  to  tb 
the  philosophers,  and  carried  the  qucstioi 
the  range  of  theory  and  polemics,  by  a  i 
almost  unprecedented  floods,  which  foUoi 
upon  the  other  throughout  the  kingdoi 
matter  assumed  the  proportions  of  a  i 
calamity,  and  the  Duke  of  Bedford  led  i 
tation  to  the  Minister,  composed  of  a 
and  conditions  of  men,  who  had  merged ; 
distinctions  in  the  sympathy  begotten  by  i 
misfortune.  This  brief  historical  retro 
interesting  as  a  political  lesson,  teaching 
the  conclusions  of  science,  the  experiena 
neighbours,  and  the  silent  tc^stimony  < 
occupier's  individual  sufferings,  will  not 
move  the  public,  or  rouse  the  Legislati 
action.  Certain  disquieted  spirits  discer 
**  writing  on  the  waU,"  but  uieir  wamin 
received  with  indifference,  and  the  public 
as  it  always  waits,  for  a  portent ;  for  some 
tion  in  the  guise  of  plague  and  pestilen 
they  have  had  it  in  submerged  pastures, 
cattle,  deserted  homesteads,  vacant  farm 
lords  in  search  of  tenants  in  lieu  of  con 
for  farms,  broken  dykes,  and  broken  bet 
dismal  forebodings  everywhere. 

I  propose  to  consider  the  subject  of  ri 
servancy  imder  three  distinct  heads.  Fi 
conservation  of  rivers  for  the  purposes  of 
tion ;  secondly,  for  the  purposes  of  utilisai 
fertilisation ;  and  thirdly,  oonservation 
sense  of  purification,  including,  of  con 
preservation  and  breeding  of  fish. 

The  subject  is  far  too  wide  for  the  lin 
single  paper,  and  I  have  oondented  mj 
draft  by  cutting  it  in  half.    I  hare  asuj 
that  I  have  reserved  for  my  audienoe  this 
the  better  half  of  my  refleofciona. 

Two  measures  are  now  befora  'PmtlmBMmA 
for  their  object  the  establiahiiMiit  of  Ccmu 
Boards  to  effect  each  of  fheie  ilivae  ok 
methods  differing  in  respect  of  doteik,  i 
alike  aimed  with  powers  to  xato  €ba  dklri 
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red  by  their  operations.  The  Goremment  \  possible  creation  of  250  separate  sub-districts  in 
re  in  the  House  of  Lords  is  certainly  more ;  the  county  of  Lincoln,  each  having  its  own  limits 
-ehensive  than  that  to  be  int]X)duced '  and  independence  of  action ;  each  moved  by  its 
the  House  of  Commons,  but  there  are  own  jealousies  and  prejudices  to  thwart  and 
icQOus  defects  common  to  both.  The  ■  hamper  those  who  are  situate  below,  above,  or 
3  Thames  and  Lea,  with  others,  are  excluded  around  them.      The  (General  £oard,  it  is  true,  has 


both  measures ;  both  err  upon  the  old  lines 
eitmg  new  authorities,  with  arbitrary  districts 
I  defined  by  the  Local  Government  Board,  in 


the  power  to  restrain  mis-directed  energies,  as  well 
as  to  enforce  the  performance  of  duties  required 
by  the  Act.  How  this  Board  of  Control  will  avail 
bgthe  inevitable  local  inquiry,  with  its  train  !  to  overcome  local  obstruction — the  inertia  and 
Mmlocution,  law  costs,  and  correspondence.  \  stolidity  of  the  provincial  mind — is  yet  an  unknown 
hRBtrusting  the  central  department  with  the '  quality.  It  is,  in  any  event,  a  leap  in  the  dark, 
hlage  of  duties  so  novel  and  extensive,  and  before  \  and  a  novel  experiment  in  local  self- government. 

gof  any  area  of  jurisdiction  can  be  defined,       The  simplicity  of  the  Government  Bill  is  in  accord 
Bnce  Survey  Department  of  the  United  with  the  tendency  of  modem  legislation,  which 
must  complete  its  work.    The  attention   aims  at  concentration  rather  than  the  difPusion  of 
,  [>]ic  has  been  lately  called  to  the  startling  local  authority.    There  is,  indeed,  a  maze  of  juris- 
Kftat  in  many  districts  that  survey  is  still  dictions  to  be  found  on  the  face  of  every  county, 

-  -    Qygpi^ppijjg|m^jJQg^Ujjggj^QljQ^jjgi.in  most  admired 

disorder.     If  the  Legislature  could  find  time  and 


Mlplete.    This  is  a  task  worthy  of  the  Imperial 
UDment,  for  which  the  Department  is  in  every 
ivt  qualified ;   moreover,  the    cost  should  be 
le  by  the  State,  and  not  be  cast  upon  the  rate- 
II  in  the  several  localities.    It  is  aUeged  that 
Jpper  Thames  Valley  Commissioners  expended 
J  £5,000  out  of  their  own  resources  in  this 
Binary  siuvey,  that  should  long  ago  have  been 
leted  as  part  of  a  national  work. 
i  functions  of  Imperial  administration  end 
(those  of  local  self-government  begin,  and 
Department  intervene  at  aU  in  the  definition 
ema,  it  would  find  abundant  occupation   in 
«ting  that  survey,  which  is  described,  on  high 
rity,  as  in  a  more  backward  condition  than 
if  any  nation  in  Europe. 
h  regard  to  the   local  jurisdictions   to    be 
id  by  these  Bills,  Mr.  Magniac's  measure  errs 
le    side    of  excess,   while  the  Government 
ire    errs  rather  in   the  opposite   direction. 
be   one    case    we    have    a    redundance    of 
vities  which  may  clash,  and,  in  the  other, 
iaations    of    several    basins,   too  wide    for 
m%  control.      The  Government   Bill  might 
lis  the  basins  of  the  Trent,  of  the  Ousc,  and 
bsAire  and  Calder,  within  the  definition  of 
Imka.  of   the  Humber.    The  basins  of    the 
IS  would  be  within  that  of  the  Severn ;  and  if 
I  are  included  under  one  general  Conservancy 
df  we  shall  combine  areas  which  have  neither 
r^khical  affinity,  community  of  interest,  nor 
aty  of    cohesion.    There  is  no  definition  in 
BiU  of  the  basin  of  a  river,  and  it  is  mani- 
that   such   rivers   as   the  Wye,   the    Trent, 
the    Calder,  require    the    supervision  of    a 
mte    conservancy.       Mr.     Magniac's      Bill, 
the    other   hand,  proposes,    as   the  unit  of 
a  triplet  of   parishes,   or    a  single  muni- 
borough.     A    combination  of    these   units 
titntes  a  district,  and  a  Greneral  Board  will 
!  almost  despotic  authority  over  the  basins  of 
t  which  have  their  outlets  in  the  sea.    The 
st   and    limits  of  such    districts    and    sub- 
icta  is  left  to  the  sagacity  of  the  Government 
actor   to    determine.     They  ought,    in    my 
ble  opinion,  to  be  defined  by  the  Act  itself, 
nnae  we  shall  be  overlaid  by  a  multitude  of 
f  jiiriadUot«ms  in  counties,  such  as  those  of 
oln  and  Nottingham.    The  first  of  these  con- 
1 7M  aepante  parishes,  besides  sundry  Town 
irila,  tlw  ktter  900  painahea,  comprising  nine 
^w  Unioiiii.    And  ire  are  confronted  by  the 


occasion  to  determine  once  for  all  the  unit  of 
local  administration,  it  would  cut  the  Gordian  knot 
of  sanitary  legislation.  Every  constituted  authority 
would  thus  consist  of  groups  or  combinations  of 
the  units  ;  and  we  should  no  longer  be  bewildered 
by  a  redundance  of  authority — postal,  sanitary, 
magisterial,  and  parochial,  '*  the  rotten  relics  of 
antiquity,*'  as  a  profane  critic  once  styled  them, 
without  sympathy,  or  the  hope  of  intelligent  co- 
operation. It  was  anticipated  that  a  Liberal  Par- 
liament would  effect  this  grandest  of  all  reforms* 
by  the  creation  of  County  Boards — local  parlia- 
ments— within  the  limits  of  each  county,  charged 
with  all  the  administrative  functions  of  local 
government,  elective  and  representative,  and  en- 
listing the  services  of  that  wealth  and  intelligence 
which  now  too  often  keep  aloof  from  the  turmoil 
of  parochial  politics.  Such  a  creation  as  this  would 
re-animate  the  whole  system  of  local  administra- 
tion. Above  all,  would  these  bodies  be  competent  to 
undertake  the  conservation  of  our  rivers,  having 
their  jurisdiction  defined  by  historic  land- marks, 
well-known  and  understood  by  the  people. 
The  constitution  of  these  local  parliaments  has 
been  again  and  again  urged  in  this  hall,  and! 
I  venture  to  think  that  the  experiment  about 
to  be  made  in  Ireland  might  be  advantageously 
extended  to  the  counties  of  England,  in  lieu  of  a 
network  of  complex  jurisdictions,  to  bo  developed 
under  the  cold  shade  of  an  Imperial  department, 
and  involving  the  worst  evils  of  centralisation, 
which  must,  sooner  or  later,  break  the  back  of 
local  independence,  by  saddling  upon  it  that 
modem  **01d  Man  of  the  Mountain,"  the  Local 
Government  Inspector. 

The  Government  Bill  divides  the  land  to  be  rated 
for  conservancy  purposes  into  lowlands,  midlands, 
and  uplands,  contributing  in  the  proportion  of  one- 
sixth  as  a  maximum  measure  of  the  relative  benefits. 
In  Mr.  Mag^niac's  Bill  there  are  but  two  classes, 
even  more  widely  contrasted.  This  will  tax  the 
energies  of  the  Government  Inspector,  and  throw 
each  district  into  social  fermentation  by  contests, 
local  and  Parliamentary.  We  are  floundering  again 
in  the  quagmire  of  local  inquiries. 

Assuredly  it  is  not  the  province  of  the  central 
bureau  in  WhitehiJl  to  indicate  the  limits  of  a 
river  flood,  or  to  determine  how  far  this  or  that 
land  is  vitally  interested  in  the  maintenance  of 
the  arterial  drain  of  every  watershed.    ■D»o\^\ft 
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homeateft'lB.  and  di  preoiated  properties,  mark  too 
well  the  limits  uid  extent  of  theae  liabilities. 
IiBt  tbc  Oovi'rnineut  pass  a  Conservancy  Clauses 
Consolidation  Act,  embodying  tlie  general  prin- 
ciples end  regulations  by  wluoh  all  Conservancy 
Boards  will  be  goverened  in  the  future,  such  ag  was 
enactoi  for  the  construction  of  rsilwftys,  and  of 
waterworks,  and  for  the  manifold  purposes  of 
pnblio  beulth,  and  leave  tbe  details  of  local  ad- 
ministration to  those  wbo  are  best  able,  by  local 
knowledge  and  experience,  to  determine  them.  If 
County  Boards  were  established,  tbey  would  be 
the  bost  tribunals  to  determine  these  questions  of 
relative  ratenbility  between  upland  and  lowland 
throDghout  thf  watershed;  and  where  a  river  con- 
stitutes the  frontit-r  line,  or  division  between  two 
or  more  counties,  the  conservancy  would  be  com- 
posed of  committees  of  the  Board  of  each  county, 
and  tbereliy  we  should  realise  tbe  conception  of 
Mr.  Btiinsfeld,  when  he  recommended  "  simplifica- 
tion of  areas  and  authorities,"  constituted  for  all 
purposes  and  functions  for  which  those  areas  are 

Navigation. 
For  improving  snd  maintaining  the  navigation ; 
for  maintaining  dykes  already  existing,  or  con- 
atmoting  ni-w  ones  ;  for  removing  obitruotions, 
lowering  diims  and  weirs;  in  a  word,  for  all  the 
purposes  of  rcpsir,  of  maintenance,  and  of  ira- 
provement.  thete  Acts  confer  ample  powers,  which 
ere  indispensahle  to  every  conservancy.  It  may, 
however,  be  asked  whether  rivers  beyond  certain 
limits  of  tidal  waters  are  now  required  for  naviga- 
tion at  all,  seeing  the  marvellous  extension  of  our 
railway  system  iu  every  valley  and  nook  of  this 
kingdom.  It  in  certain  that  many  rivers,  once  the 
silent  highways  of  inland  commerce,  arenow  well 
nigh  dewrrled,  snd  if  the  interests  of  navigation  are 
of  paramount  importance  in  these  days,  it  will  be 
necessary,  not  only  to  lead  the  waters  into  our 
rivers,  but  to  keep  them  there  for  times  of  need, 
when  drought  shall  follow  present  abundance.  It 
is  euy,  by  a  judicious  expenditure  of  money  and 
brain  power,  so  to  control  the  stream,  that  your 
rivw  shall  be  full  in  ordinary  seasons;  but  to  re- 
plenish and  maintain  that  stream  wben  the  cyo'e 
of  dry  seasons  recurs,  as  it  assuredly  will,  is  a  much 
more  compln  problem.  The  floods  of  the  past 
few  years  should  not  blind  us  to  the  probable  re- 
onirence  of  a  season  when  we  shall  have  too  little 
water  rather  than  too  much,  whether  that  de- 
floienoy  be  due  to  the  wholesale  abstraction  of 
water  for  the  supply  of  dense  populations,  or  to  the 
reckless  misuse  of  bountiful  rsin,  as  the  chespfr 
vehicle  which  modem  civilisation  calls  in  aid  to 
convey  the  sewage  of  those  populations  to  distant 
ontfalls.  In  selecting  such  outfalls  for  the  disposal 
of  Mwage,  engineers  are  apt  to  think  less  of  the  re- 

rremcnts  of  the  riparian  owners  than  of  those  of 
_  towns  which  invoke  their  aid  to  rid  them  of  a 
nuisance.  In  such  cases,  it  often  happens  that  the 
w«ter«which8houIdrepleniahtherivers  are  diverted 
from  its  natural  channel  to  another  area,  where 
they  may  be  regarded  as  a  curse  rather  than  a 
blesnnfT.  The  late  Mr.  Cubitt,  twice  Lord  Mayor 
of  Ixmdcm,  when  contemplating  the  gigantic 
M^Mme  of  sewage  interception  projected  for  this 
■nttlODoIis,  used  to  sav  that  the  removal  of  the 
to  points  above  Teddington  Lock,  and 
wto  of  water  h  a  vehicle  of  sewage 


oouimj 


within  the  metropolis,  would,  sooner  or  later, 
pair  the  volume  and  scour  of  the  Thamea  tlua 
30  miles  of  its  course ;  and  that  some  of  ns  id 
mi^ht  live  to  see  the  results  of  such  improvidi 
It  IS  rash  to  prophesy  in  these  days,  but  wheal 
millenium,  wliich  we  are  all  fondly  antidpeil 
shall  arrive,  when  "  Sanita*  tanitatun,  M 
lanilas"  will  become  not  a  hye-wordbutan^ 

we  shall  keep  our  sewage  out  of  our  riv 

first  condition  of  their  purity,  and  | 
rainfall  to  pass  through  its  natural  « _. 
polluted,  and  fitted  for  the  needs  of  indosl 
commerce  along  their  course.  If  oc 
sewers  were  properly  constructed  of  si 
no  more  than  sufBoient,  capacity,  town  ■ 
would  supply  itfl  own  vehicle,  thus  avoidq 
danger  of  huge  elongated  cesspools,  whid  di 
the  bournes  and  brooks  of  our  cities  intoi 
of  pestilence. 


For  these  and  analogous  purpoies,  bott 
sures  provide  abundant  powers,  in  addl 
the  power  of  rating  the  inhabitants  of  e»A 
in  order  to  supply  the  necessary  funds  I 
requirements  of  the  conservators.  There*( 
no  dispute  as  to  the  necessity  and  efficacy  d 
provisions.  It  is  only  when  we  come  to  tbsf 
tion  of  degrees  of  hability  that  i 
mind's  eye  a  cause  of  future  contention  andoa 
but  the  question  whether  uplands  should  beiil 
all  remains,  and  is  by  no  means  so  easy  of  kI 
as  has  been  sometimes  contended.  DoubtlM 
low  lands  benefit  most  by  new  works,  as  th^ 
suffered  most  by  tbe  neglect  of  old ;  they  h 
any  event  to  bear  the  burden  of  excevive  n 
upon  the  uplands,  and  this  contingency  I 
their  price  and  value ;  on  the  other  bend, 
above  the  range  of  floods  are  benefited  1| 
outfall  for  natural  drainage,  and  it  is  knowa 
highlands  attract  the  rain-clouds,  and  tlut 
rain  falls  upon  the  bills  than  upon  an  eqs  ' 
in  tbe  valleys  beneath.  This  alone  woiuc 
argument  for  not  exempting  them  altogetl 
1,  if  spr     *  ' 


the  conservancy- rate, 

extensiv  e  area  cannot  be  a  gnevoushuiden  tol 
of  it.  Though  weactMpttheprindiJeof  a< 
liability  within  certain  limits,  for  the  comH 
of  all,  I  believe  that  this  vexed  questioa 
never  be  adjusted  in  tbe  turmoil  of  local  ' — ' 
but  must  be  resolutely  grappled  with  ai 
mined  in  the  serener  atmosphere  of  Psdia 
Already  there  ore  rumblinss  of  diacontell 
the  fen-counlry  of  Cambridgeshire,  wlute 
works,  involving  an  ^iin'<i  obargtt,  have 
Bgobeen  executed.  It  would  be  nnjiuttol 
upon  those  who  have  had  the  courage  ta 
themselves  an  additional  burden  for  the  bf^ 
others  who  have  been  sninne  orpenurions;  i 
demand  has  been  made  lor  a  farther  snb-difii 
to  be  termed  "  protected  lands,"  which  hi 
pleted  local  works  for  their  own  i 
are  entitled  thereby  to  be  i* 

with  the  most  favoured  disln ^ 

The  prevention  of  those  oantii>iKnuSoodt,etl 
the  effects  are  too  patent  towegy  Lwvuller.H 
all,  the  most  important  of  the  dntiaa  irilM 
devolve  upon  these  C  _       .      .— - 

been  wained,  ' 
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nents  '*  upon  which  floods  depend  are  entirely 
end  the  reach  of  homan  interference."  The 
•ker,  of  course,  referred  to  ezcessiye  floods, 
l  w«  at  (moe  admit,  without  resonration,  that 
the  salt  ocean,  nor  the  sun*s  heat, 
eoDstantly  evaporates  it,  will  be  within 
oontrol  of  any  conservancy.  There  is 
'nign  of  law"  in  nature  beyond  the  reach 
of    Parliament,    and   to    that  Imw   we 

eorce  submit.  This  self-same  salt  ocean, 
iun*s  influence  upon  it,  have  worked 
for  good,  and  for  the  same  almighty 
,irom  primeval  times.  The  question  for 
in  these  latter  days  is — What  are  the 
l^kich  have  made  inundations — once  rare, 
to  be  coUected  from  the  memory  of  the 
ahabitant — the  normal  condition  of  the 
counties  ?  On  the  one  hand,  it  is  said  that 
^iob  to  the  perfected  system  of  land  drainage, 
interest  of  agriculture,  which  carries  down 
^liiDldl  from  upland  and  midland  with  much 
^tm  speed  and  certainty  than  formerly,  whilst 
"^^Mcity  of  the  river  bed,  which  once  was 
li  to  contain  the  flood,  is  silted  up  from 
Id  day  by  mud,  and  debris  from  the  upper 
hss.  On  the  other  hand,  it  is  asserted  that 
I  drainage  increases  the  absorptive  power  of 
■rfaoe  soils,  and  that  the  rainfall  now  soaks 
m  into  the  pores  and  crevices  of  the  earth, 
•  formerly  it  ran  from    saturated  surfaces 

I  into  the  river,  when  once  the  shallow 
nwas  filled,  and  downward  filtration  pre- 
oL  Whatever  force  may  be  due  to  either 
nent,  this  will  not  account  for  the  phenomena 
tantly  recurring  of  fioods,  where  no  flocks 
vithin  the  memory  of  man ;  and  to  determine 
^nestion,  finally,  would  require  not  only 
A  investigation,  but  also  data  and  statistics 
1^  are    not    yet  forthcoming,   for    the   use 

itific  demonstrations.  Conclusions  vary 
the  character  of  soil  and  strata;  aud 
rer  holds  by  the  result  of  his  own 
observations.  Whenever  it  rains  for 
hours,  men  look  to  the  too  familiar 
iof  the  daily  journal,  and  read  a  calamitous 
floods  in  the  Midlands,  as  we  were  wont  to 
grim  misgivings  for  a  list  of  '*  wrecks 
[ties  "  after  an  equinoctial  gale.  It  may 
Irt  in  these  days  of  newspaper  enterprise,  of 
U  eonespondents  in  every  town,  endowed 
f^with  strong  imagnations  and  irrepressible 
If  a  nothing  is  lost  in  the  relation  of  it  to  the 
Fnader,  who  scans,  with  his  daily  bread,  a 
Pfoe  of  *'  moving  accidents  by  flood  and  field." 
ff  shepherd  tells  his  tale  of  woe  to  the  inter- 
^.and  there  is  now-a-days  a  craving  for  sensa- 

II  news  which  neither  existed  nor  was  dreamed 
I  the  philosophy  of  our  forefathers.  It  may 
iiaiaxch  of  civifisation,  but  there  is  no  hiding 
Iflftli^t  imder  a  bushel ;"  our  virtues  and  our 

wSbuX  evils  and  misfortunes,  the  incidents 

'  tnde  and  every  occupation,  are  proclaimed 

house-top  without  reserve  or  extenu- 

It  was  fkr  otherwise  a  centiury  ago.    The 

of  Yozkihire   had    abated   before   their 

was  known  in  London,  and  dry  land  had 

in  the  valkm  of  Somerset  before  the 

tfnns  of  Cariiale  had  ever  heard  of  the 

In  thii  yisar  of  fP^^oe,  the  telegraph  re- 

I  tidli  hanuwliig  d«twl  with  painful  iteration. 


We  are,  however,  not  alone  in  our  struggles  to 
control  by  human  skill  the  forces  of  nature ;  this 
has  been  done  successfully  in  Holland,  where 
the  people  live  deep  down  in  the  hold  of  a  ship, 
as  it  were,  ever  on  the  watch  for  the  slightest 
sign  of  crack  or  leak ;  in  Italy,  also,  upon 
the  plain  of  Lombardy,  the  yellow  floods  of  the 
fruitfulPo  arecurbed,  controlled,  and  utilised  for  the 
beneficent  purposes  of  man ;  and  with  all  our  self- 
glorification  as  an  eminently  practical  people,  it  is 
to  these  two  nations  after  all  that  we  shall  have  to 
look  for  practical  lessons  in  the  art  of  river  conser- 
vation. Time  fails  me  to  describe  how  the  sturdy 
Hollander  won  his  birthright  from  the  sea,  how 
he  kept  it  through  centuries  of  toil  and  persecution ; 
how  the  floods  of  Rhineland  have  become  a  river 
of  wealth  and  fertility,  and  the  Ebine  delta  converted 
into  a  luxuriant  garden ;  but  they  who  run  may 
read,  and  those  who  aspire  to  local  fame  and  use- 
fulness, and  to  serve  the  State  upon  these  new 
Conservancy  Boards,  will  find  uie  system  of 
scientific  drainage,  as  developed  in  the  Drainage 
Unions  of  Holland,  the  best  model  for  their 
imitation.  Mr.  J.  Clarke  Hawkshaw  has  des- 
cribed it  in  a  luminous  paper,  which  will  be  found 
in  the  Journal  of  this  Societ^,  vol.  xxvii.,  p.  848. 
The  Government  may  well  take  a  lesson  from  that 
cradle  of  self-government  and  independence,  by 
establishing  a  central  department  of  water  engi- 
neers similar  to  the  College  of  the  "  Water-Staat " 
in  the  Hague,  of  which  Mr.  Dirks  is  the  head.  This 
department  deals  with  all  matters  relating  to  the 
flow  of  rivers,  and  the  levels  of  fioods,  and  controls 
the  drainage  of  the  polders  and  fens  of  Holland 
from  a  common  centre,  as  Count  Moltke  directed 
the  operations  of  a  grand  army  from  the  table  of 
his  bureau ;  an  example  in  every  way  worthy  of 
our  imitation,  which  would  ensure  a  succession  of 
trained  and  experienced  men,  directed  to  this  par- 
ticular branch  of  engineering  science. 

Practical  men  have  long  been  of  opinion  that 
something  like  this  system  of  central  control  should 
be  adopted  along  the  course  of  our  rivers — that 
every  weir  and  lock  should  be  connected  by  tele- 
graph, governed  from  some  point  of  vantage  to 
insure  concerted  action — so  that  whenever  the 
approach  of  a  flood  be  announced,  a  comparatively 
empty  river  would  be  ready  to  receive  it. 

There  are  yet  other  causes  of  fiood  and  inunda- 
tion, which  have  not  escaped  the  observation  of 
men  like  Mr.  Parker,  of  Oxford.  One,  and 
not  the  least  important,  is  the  reclamation 
of  the  numerous  mores,  like  Oxham  Mere,  on 
the  Thames,  or  Whittlesea  Mere,  in  the  valley  of 
the  Ouse,  and  the  embankment  and  cultivation  of 
large  tracts  upon  each  river  bank,  which  formeiiy, 
in  times  of  fiood,  were  alwa3rs  covered;  and  at  other 
times  and  seasons  were  utilised  as  commons  of 
pasture,  for  the  use  of  all.  Another  cause  is  the 
silting  up  of  the  river  channels  by  the  debrU  and 
detritus  which  the  neglect  of  past  years  has  allowed 
to  accumulate.  To  the  first  I  attribute  the  greatest 
importance.  These  meres  and  marshes  once  marked 
the  course  of  every  stream  as  it  approached 
the  sea,  and  became  reservoirs  for  superfluous 
waters,  and  safety-valves  to  the  surrounding 
districts,  serving  the  same  purpose  as  the  bosom 
lands  of  Holland,  which  are  maintained  with  the 
most  vigilant  supervision  for  the  storage  of  flood 
waters  in  the  lowlands  around  them.    ^\ifi&L  ^«e^ 
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the  saltings  of  Essex,  at  times  covered  by  the 
waters  of  the  Crouch  and  Blackwater,  a£Pordin|^,  in 
dry  seasons,  a  precarious  pasturage  to  the  neigh- 
boiiring  oonmmnities.  Wnere  these  wide  reaches, 
or  ancient  morasses,  have  been  reclaimed,  embanked, 
and  won  from  the  sea,  we  find  too  oft^  the  walls 
and  dykes  neglected  and  out  of  repair,  and  the 
storm  of  the  18th  of  January  has  awakened  us  from 
a  sleep  of  half  a  century,  and  made  the  inhabitants  of 
some  districts  acquainted  with  misfortune  who 
dreamed  that  they  had  kept  themselves  safe  from 
inroads  of  the  sea.  Time  forbids  me  to  enlarge  upon 
this  topic,  but  the  subject  is  in  good  hands,  and 
only  too  rijie  for  the  attention  of  the  Legislature. 

In  the  valleys  of  the  Tame  and  Trent,  large 
tracts  of  farm  and  meadow  land  have  become  an 
inland  sea.  These  rivers,  choked  with  mineral 
and  manufacturing  filth,  leave  behind,  when  they 
do  retire,  a  film  of  poisonous  filth  to  kill  the 
herbage,  and  infest  the  soil  with  sedge  and  **  tus- 
sock ''  grasses,  which  convert  the  finest  pastures 
into  an  unprofitable  morass. 

Something  is  being  done,  we  are  told,  by  the 
Thames    Drainage  Commissioners,    under    their 
special  Act,  to  maintain  that  river  as  nature  in- 
tended it  to  be — the  main  drain  of  the  upper 
valleys ;  and  this  brings  us  to  the  inquiry  so  often 
made  in  this  hall — Why  is  it  that  in  all  these 
measures  of  sanitary  preservation  the  metropolis 
and  the  Thames  are  exempted  by  special  saving 
clauses?     In  Mr.  Magniac's  Bill,  the  Thames, 
the  Lea,  the  Mersey,  the  Medway,  the  Tyne,  the 
Wear,  and  the  Tees,  representing  well  nigh  half 
the  watershed  area  of   England,  are   excluded. 
The  Government  Bill  is  less  curtailed  in  its  opera- 
tions, but  both  measures  are  careful  not  to  disturb 
the  rights  of  the  Crown,  or  the  ancient  privileges  of 
the  Lord  High  Admiral  of  the  Kingdom.     It  is, 
however,  to    the    Thames  I  would  particularly 
direct  attention.      There  is  a  mysterious  sanctity 
about  this  river  and  the  precincts  of  the  metropolis. 
It  is  a  kind  of  *'  Alsatia,'*  like  the  old  sanctuary  of 
Whitcfriars,  with  its  benefit  of  clergy  outside  the 
pale  of  the  constitution,  and  beyond  the  reach  of 
the  common   law.     In  1848,  the  metropolis  and 
the  Thames  were  specially  excepted  in  the  pre- 
amble of   the  first  Public  Health  Act,   and  the 
duties  of  drainage  were  confided  to  the  charge  of 
•certain  Commissioners  who  have  "damned  them- 
selves   to    everlasting   fame"    by    directing   the 
sewage  of  London  and  its  suburbs  to  be  passed 
into  the    Biver    Thames    as    the    best    available 
means  of  disposing  of  a  nuisance.      Twenty  years 
later,  the  Conservancy  Acts  were  passed  to  compel 
the  unf  ortimate  victims  of  misdirected  zeal  to  take 
it  out  again,  and  retrieve,  if  possible,  the  ancient 
purity  of  the  stream.      From  the  Pollution  Act 
of  1876,  the  Thames  and  the  metropolis  were  again 
excepted ;  and  in  these  two  measures  now  before 
us,    the   Thames   is    exempted,   although   it   is 
admitted,  on  all  hands,  that  the  Conservators  of 
that  river  have  every  power  for  good  or  evil, 
except  that  which  this  Act  would  give   them, 
namely,   the    means  of   rating  the  owners  and 
occupiers   who    are    to   be   benefited  by    their 
operations.      The  tolls    of   navigation,  and  the 
subsidies  of  the  water  companies,  do  not  suffice 
for  all  the  purposes  of  the  Thames  Conservators, 
and  they  would  gladly  have  the  powers  which 
tbege  BiUa  would  confer  upon  ^em  of  providuig 


increased  funds  for  necessary  improvements,  i 
it  is,  the  want  of  means  to  do  good  deeds  is  fl 
ever  ready  excuse  for  leaving  wem  undone.  ! 
certainly  cannot  be  argued  that  the  provisioiiil 
the  prevention  of  floods  are  not  required  formeli 
politan  waters.  Bermondsey  and  Windsor,  La 
beth  and  Hampton,  would  tell  a  far  different  ti 
and  the  irony  of  the  situation  is  complete  when 
see  the  Boyu  domain  of  Windsor  faring  no  bet 
than  the  squalid  dens  of  Botherhithe ;  whilrt 
read  in  the  last  official  report  of  the  Port  Medi 
Officer  of  London,  dated  September  Ist,  18 
tiiat  there  are  still  348  foul  outfalls  nH 
the  limits  of  his  district;  nearly  ev^  ont 
which  implies  a  distinct  violation  of  the  1^ 
Pollution  Act.  As  to  the  condition  of  tU| 
below  Barking  and  Crossness,  the  writer  cii 
paper  has  denounced  it  too  often  in  this  M 
make  it  other  than  a  thrice-told  tale  i0 
audience.  It  may  be  stated,  in  the  ini 
navigation,  before  we  quit  the  subject  of 
Thames,  that  the  dredging  operations  of  th«|' 
servators  during  the  past  few  years  hsTS 
made  the  lack  of  water  more  conspicuous. 

PURIFICSATION. 

The  last  branch  of  this  inquiry  is  coi 

the  purposes  of  purification,  and  the  pi 

fish  as  food  for  the  people.    It  is  often  ssd^ 

purification  is  a  misnomer,  that  it  is  impo 

purify  water  once  polluted  by  sewage,  and 

miles  of  river  flow  would  not  suffice  to  d( 

oxidation  the  germs  of  infection,  where  theyt 

When  I  speak  of  purification,  let  it  be 

that  I  mean  **  comparative  purification"  only* 

the  allegations  above  mentioned  are  well  fc 

it  would  appear  to  be  the  logical  sequence  of  i 

opinions  held  in  high  quarters,   that  our 

should  not  any  longer  be  the  sources  of 

supply  for  the  x>eopTe,  and  that  the  Thi 

Lea  must  be  unfit    for  the    supply  of 

food.    That  they  are  polluted  by  sewage 

can  dispute,  and  in  the  eyes  of  sanitsury 

siasts,  the   baneful  results  of    that 

tion  become  more  patent  every  day. 

Government  measure  expressly  provides  fof] 

storage  of  water  for  drinking  and  other  ^ 

and  the  new  Conservancy  Boards  may 

water  thus  stored  from  time  to  time ;  tins  it 

involves  the  power  to  clarify  and  purify  as  " 

practicable  the  water  to  be  stored,  and, 

quently,  we  find    that   both    measures 

for  the  enforcement    of   the  Bivers 

Pollution  Act,   1876,  conferring  all  the 

of  a  sanitary  authority  for   such  purpoia^ 

those  who  know  how   far  that  Act 

short  of  the  promise  of  its  inception  and  ( 

this  is  indeed  a  step  in  the  right  directioii, 

appointment  of  a  me,  fearless,  and 

authority  to  insist  upon  obedience  to  that 

redeem  it  from  the  reproach  hitherto  oast  t 

of  a  lame  and  impotent  piece  of  legisbtiOB/^ 

November,  1877,  the  Loctul  GKyvemment  BotfC 

commended  thisPrevention  of Pollutioa  AAw. 

att.ention  of  all  sanitary  authorities  thxou^i^ 

kingdom,  but  the  sanitary  anthoritiaa  tomw jj 

ear  to  the  suggestion,  and  when  theAofeoainieM| 

operation  atthe beginning  of  1878,  it  WM  tM0 

in  the  rural  districts,  theownen  of  ■iinH  lii<* 

upon  the  Local  Boaids  took  good  oveM 
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which  they  had  compounded,  should  not 
inted  at  the  bidding  of  Government  In- 
or  local  sanitarians ;  whilst  in  the  towns 
iactnrers  themselves,  who  were  the  prin- 
linqoents,  usurped  the  reins  of  local 
',  and  with  sullen  immobility  declined  to 
rope  for  their  own  impending  execution, 
manufacturers  themselves  being  the  most 
offenders  against  the  obnoxious  Act,  it  is 
rfor  surprise  that  they  showed  no  alacrity 
bg  its  provisions.  When  these  measures 
the  sanction  of  Parliament,  we  shall 
imentous  change  for  the  better  throughout 
:dom.  Men  above  the  petty  temptations 
aterest,  and  eager  only  for  the  common 
rich  amd  poor  alike,  will  intervene,  under 
ts,  to  stay  the  continuance  of  old  and  to 
he  establishment  of  new  sources  of  pollu- 
1  who  can  doubt  that  that  intervention  is 
^7  required  ?  Sewage  contamination,  in 
form,  is  poisoning  the  fish  of  every  river, 
Tay  to  the  Dart,  and  the  precious  food  of 
le  perishes,  choked  by  the  refuse  of  cloth 
*  factories  run  to  waste  in  every  river  pool, 
inures  are  carried  away,  and  their  most 
^nstituents  lost  in  solution  in  their  pro- 
rards  the  sea ;  and  when  we  reflect  that 
I  to  the  acre  is  no  uncommon  dressing  in 
^  of  the  Thames  valley,  we  contemplate 
e  of  fertilising  maf.enal  with  dismay, 
lies  indeed  **  matter  out  of  place,"  and 
lih.  was  intended  to  enrich  the  lands, 
y  to  defile  the  waters.  If  this  be  a 
nddent  to  high  farming  and  scientific 
1,  if  this  be  beyond  the  help  of  human 
i  serious  matter  for  our  consideration, 
3  are  justified  in  storing  river  water,  at  all 

our  lower  reaches,  for  the  use  of  man  ? 
iind  valleys  it  may  be  possible  to  obtain 

sufficient  purity  from  the  rills  and 
[n  this  regard,  the  measures  will  be 
d  are  worthy  of  all  support.  The  pollu- 
vers,  by  the  refuse  of  mills  and  manu- 
s,  however,  the  piece  de  resistance  of 
progress.  It  has  baffled  the  energies 
plexed      the      minds     of     economists, 

can  paraphrase  the  celebrated  line 
let,  **  Theirs  is  the  respect  which  makes 
)  of  so  long  life."  Every  Government 
blunge  into  the  slough  of  despond,  and 

inside    and    outside   Parliament  have 

to  postpone  the  question  to  a  more  con- 
iason.  It  is  not  wise  to  harass  interests, 
commercial  interests,  just  on  the  eve  of 
1  Election,  and  gratitude  for  political 
or  favours  to  come,  make  men  wary  of 
fence  during  the  existence  of  a  Parlia- 
nt  the  logic  of  facts  is  too  strong  even  for 
ies,  and  the  Court  of  Chancery  steps  in  to 
the  rights  of  riparian  owners,  even  where 
latnre  halts  in  providing  a  remedy.  We 
notcmoQS  tale  of  injunctions  and  inf  orma- 
he  Attomey-Gtoeral,  on  every  side  there 
ry  for  help  to  arrest  the  vengeance  of  the 
miUs  and  factories  in  some  of  our  most 
i  industrial  have  the  possibility  of  ex- 
Mnding  over  them,  f'rom  the  Calder, 
"JKIil^lft^  from  the  Medway,  and  from  the 
portnnate  millowners,  m  their  emer- 
ipeal  lor  hel^p— financial  and  scientific 


— to  save  them  from  the  threatened  injunction* 
Fortunately,  it  has  come  to  pass  in  the  very  nick 
of  time,  now  that  the  Government  have  resolved 
to  enforce  compliance  with  the  law,  that  in  the 
same  Parliament  which  is  about  to  give  the  powers 
of  compulsion  to  new  Conservancy  Boards,  a  Bill 
has  been  introduced,  and  read  a  first  time,  in  the 
House  of  Lords,  which  offers  a  way  of  escape 
to  those  who  care  to  seek  it.  This  Bill  is 
called  the  Manufacturers'  and  Millowners'  Mutual 
Aid  Association,  and  oiur  Chairman,  to-night,  is 
one  of  its  most  zealous  promoters,  representing  as 
he  does  interests  largely  identified  with  the  com- 
mercial activity  of  Yorkshire,  and  suffering  from 
the  pollution  of  one  of  their  largest  rivers.  The 
objects  of  the  Bill  are  simple,  viz.,  to  provide  the 
means  for  enabling  manufacturers  and  others  to 
comply  with  the  provisions  of  the  Bivers  Preven- 
tion Pollution  Act,  1876.  "  It  is  capital  we  want," 
say  the  mill-owners  throughout  the  country, 
"science  and  engineering  skill  alone  will  not 
suffice,  the  experience  of  uie  past  has  taught  us  to 
utilise  our  waste,  and  we  have  taken  to  heart  the 
lesson.  We  can  retain  that  waste,  which  is  really 
wealth  disguised,  if  we  had  the  capital  to  erect  the 
necessary  works  and  machinery;  we  only  want 
time  and  the  forbearance  of  the  Government  for  a 
short  while  longer  to  lift  us  over  the  dead  centre 
of  our  difficulties." 

The  effect  upon  our  rivers,  if  this  resolve  were 
carried  into  action,  would  be  immediate,  and  the 
undertaking  of  this  company  becomes,  in  that 
respect,  an  enterprise  of  national  importance.  It 
seeks  powers  to  lend  money,  and  supply  the  means 
which  scientific  skill  and  experience  have  disclosed, 
to  keep  pollution  in  the  form  of  mineral  and  factory 
refuse  out  of  our  rivers,  and  to  convert  it  to  use 
and  profit.  Tlie  provisions  of  the  Bill  are  analo- 
gous to  those  of  the  Land  Improvement  Act, 
furnishing  a  moans  of  judicious  investment,  secured 
by  the  best  of  all  assurances,  in  the  development 
of  our  commerce  and  manufactories,  and  the 
improvement  of  mills  and  similar  premises  by 
outlay  of  capital  to  the  mutual  advantage  of 
both  landlord  and  tenant.  The  loans  will  be 
repaid  over  a  period  of  years  with  interest, 
and  the  series  of  instalments  will  become  a 
charge  upon  both  land  and  premises  thus  im- 
proved, imtil  final  redemption.  Such  a  measure 
as  this  is  but  a  corollary  to  the  original  Act,  and, 
with  the  co-operation  of  the  Local  Government 
Department,  whose  work  it  is  designed  to  supple- 
ment, it  will  become  an  instrument  in  the  hands  of 
authority  to  compel  the  observance  of  the  law. 
To  Conservancy  Boards  and  other  similar  corpora- 
tions it  will  be  a  welcome  ally,  and  will  afford  a 
ready  reply  to  the  manifold  excuses  which  have 
become  the  stereotyped  apology  for  every  delin- 
quency. **  If,  sir,  you  have  the  will  to  comply 
with  the  Act,  there  is  the  way,"  will  be  the 
cogent  answer  to  all  such  protestations. 

We  must  go  back  to  the  times  of  the  Tudors  for 
the  first  Conservancy  Act,  and  it  may  be  left  to  the 
Victorian  age  to  complete  the  series.  We  accept 
these  measures  gladly  for  the  good  that  is  within 
them,  and  as  an  earnest  of  still  better  things  to 
come.  Meanwhile  these  Conservancy  Boaids, 
which  they  propose  to  constitute,  have  one  dis- 
tinguishing merit,  they  are  thoroughly  representa- 
tive  bodies,  based  bnradly  oa  thQimLsa^TiVMmi^i»^ 
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iBving  already  nted  tbe  owiten  and  oocii 
la.  an  acre  for  preliminary  axpeiuM.  At  ' 
iioment,  howera',  the  HuunM  CenMrramr 
onesptoidence  vith  them,  and  wen  not  nil 
hat,  If  some  means  oould  be  deriaed  for  rail 
LometLin^  more  anght  be  done  for  that  part  < 
There  was  one  source  of  obstruction  which  t 
power  otdealingicith.and  that  was  the  old  conn 
which  very  often  were  obvioua  eausea  of  1 
I'ould  only  say  that,  as  far  aa  their  powen 
irent,theCoQBervHtors  bad  done  their  beat,  u> 
(|Xperienoed  engineer,  to  mitigate  the  evil 
With  regard  to  purifioation^erB  was  agai; 
iimonut  of  complicaticit.  The  ConBcrraton 
wera,  but  within  the  metropolitan  area,  ftc 
^  Croaaneaa  outfall,  the  river  in  that  regped 
tontrol  of  the  Metropolitan  Board  of  Wor 
Chigwick  and  below  (Jroasnese  tbe  powers  o 
servators  were  very  large  ;  and  he  waa  gU- 
to  say  that  above  the  intake  of  the  wate: 
(■"upplying  London,  there  was  no  sewage  f 
ihe  river.  The  Tariona  local  Bnthoritiel 
iaduoed,  some  at  a  large  expense,  to  consi 
to  divert  all  the  tDwejge,  the  last  worki 
being  those  at  Oxford.  The  Conaervxtora  hi 
reports  from  their  inspeotota,  who  were 
vuiting'  the  works,  and  with  rerard  to  I 
itself,  they  were  all  satiafactory.  With  rej 
mbotariea,  there  were  certain  small  sourci 
lion  which  they  had  been  looking  carefully 
bhe  last  few  years,  because,  nnder  the  Act  c 
liad  power  with  regard  to  pollotion  over  thi 
i)f  the  Thames  to  the  distance  of  ten  mi 
almost  every  instanoe  they  had  stopped 
matter  ttowing  into  tham.  Bnt  they  were 
points  by  legal  difGculUea.  Only  the  oth< 
had  a  case  on  the  Colne,  where  the^  pn 
Dhat  the  matter  waa  obnoiioua,  that  it  W( 
Colne,  and  that  in  four  honra,  whatever 
the  water,  wontd  reach  the  Thamea,  yet 
tratee  held  that  they  had  not  proved,  in.  tl 
the  Act.  that  "  it  was  likely  to  go  into  the  Tl 
the  summons  was  dismissed.     Se  did  not  Ij 

,,         ,  .  -i    on  the  question  of  the  outfalls  at  Crossnet 

a  very  distingnished  officer  of  Engineera,  who  had  had  had  a  very  eipensive  arbitration  with 
had  utarKe  of  irrigation  works  in  India,  and  who  politan  Board  of  Works,  coating  them  abou' 
acknowledged  that  it  was  a  most  excellent  wei^  '  which  they  were  nnsnoceasful,  because  they ' 
for  the  purpose.  But  there  was  always  thih  j  there  to  the  question  of  navigation,  and  d 
difficulty,  Uiat  the  moment  anything  was  done  which  directly  into  the  question  ih  pollution- 
improved  the  lands  above,  those  below  began  to  question  have  been  raised  before  the  arb 
ory  out  for  the  same  advantage,  and  so  they  went  on  resnlt  would  have  been  diSetent. 
from  one  eipanditure  to  another,  until  they  came  to  thp  !  k^  Willi.-Bund  (chainnan  of  the  8e» 
end  of  their  puree,  for  money  we*,  ^tOT  ^,  the  great  key  Commissioners}  said  his  Board  did  not  loot 
'  " '"  "   '"      '''  ^^  I  either  of  the  Bills  to  which  Mr.  Creaswell 


operaticni  of  all  ol«we«,  urban  and  rural,  for  tba 
common  good.  They  will  provide  for  drainage  of 
all  lands,  hiffh  and  low,  inland  or  adjoining  tlie 
■ea,  and  under  them  the  interestA  of  owner  and 
oooupift,  miU- owner,  and  merchant,  will  be  equally 
protected  witti  unity  of  purpose,  and  economy  of 
adminutration.  The  evil  of  splitting  np  the 
oonntry  into  partial  jnrisdictiona,  and  the  pro- 
Tarlaal  fate  of  divided  oounoila,  is  thus  avoidea. 

tniese  are  great  gains,  and  we  hope  that  thenew- 
bom  zeal  of  our  legislators  will  not  cool ;  tloat  Par- 
liament will  rise  to  tbe  height  of  the  great  argu- 
ment, nor  stay  its  hand  imtU  the  neglect  of 
generations  has  been  repaired. 

DISCUSSION. 
Admiral  llr  Trederiok  Illoolsoii,  Bart.,  O.B.,  as 
ohunnan  of  the  lliamea  Conservancy  Board,  thought 
he  onght,  in  juatioe  to  that  body,  to  say  a  word  or  two. 
The  (mestion  was  one  of  complexity,  and  it  was  very 
difflout  to  make  clear  in  a  short  time  the  legal  position 
of  the  Tarioua  bodies  which  had  to  do  with  Uie  Thames. 
The  portion  of  the  river  above  Stainea  most  always 
be  divided  from  that  below,  the  latter  having  been  m 
the  hands  of  the  Corporation  of  London  for  many 
years ;  bat  in  1BS7,  the  Conservancy  Board  was  oonati- 
tuted,  and  that  portion  of  the  river  waa  placed  in  ite 
handa.  In  1S66,  the  river  above  Staines  was  found  tc 
be  in  such  a  lamentalile  condition,  that  it  was  neoessary 
to  plaoe  it  in  the  hands  of  some  governing  body,  that 
beiiig  the  portion  where  the  greatest  difficulty  with 
regard  to  mmda  arise;  and  it  waa  then  placed  under  the 
ConservanOT  Board,  which  had  an  additional  number  of 
representattvememberaaddedtot^e Board.  Withregard 
to  the  navigation,  the  Conaervatora  had  already  spent 
abont  £100,000  above  Stunea,  in  large  repairs  and  new 
works  ;  and  the  looks  and  weira,  which  were  crumbling 
to  pieces,  had  now  been  nearly  all  repaired.  Bimul- 
taneoosly  with  this,  attcntian  had  alao  been  paid,  as 
far  as  poesiljle,  to  new  weirs,  in  order  to  mitigate  floods. 
Only  a  few  months  ago  a  new  weir  had  beenbmlt  abovt 
Henley,  which 


iresawell  had  said,  that  owing  to  thr 
if  railways,  it  did  not  increase  aa  it  might : 
bnt  above  Staines  it  had  been  much  improved.  Within 
the  last  two  veara  they  had  placed  a  steam-diedger  ~ 


Beddea  the  ^Diamea  Conservancy,  there  was  another 
body,  called  the  Thamea  Valley  Drainage  Commis- 
aioDsrs,  whioh  arose  in  this  way.  In  1870,  the  Cooser- 
vatots  had  a  Bill  before  Parliament,  and  were  anxiou, 
to  do  something  to  improve  tbe  district  around  Oxford . 
Owingjhowevec,  to  reaaona  which  he  need  not  go  into,  the 
landowners  thought  they  conld  do  the  work  better  them- 
■dves;  the  Conaervatorahadto  withdraw  certain  clauses 
{ram  ibe  Bill,  and,  a  year  or  so  afterwards,  an  Act  was 
passed  oonsf ituting  the  Thamee  Valley  Drainage  Com- 
**'—'"""-  llieir  juriadictiou  eztvods  from  fourteen 
miles  below  Oxford  to  a  long  way  above  Crioklade. 
They  had  had  great  difficulties  to  OMitend  with ;  they 
bad  aunt  a  great  deal  on  preliminary  surveya,  and  got 
mi  ^botmta  lepatt  from  Sir  J.  Bawksbaw,  nggerting 


ma  eipnidltan  (tf  £120,000  as  the  only  Qniig  w^t 


with  mnch  pleasure,  and  his  own  opinii 
they  would  make  matters  worse  than  befon 
botli  as  a  landowner  and  resident ;  for  as 
should  welcome  both  meaaurea,  aa  he  fi 
a  vast  amount  of  litigation. 
oould  not  have  drawn  a  Bill  mote  it 
the  interests  of  the  profeaaion  than 
duced  by  the  Government.  One  stron 
was  to  a  new  authority  being  one 
that  tiiey  were  already  lUioked  with  a 
Drainage  Boarda,  Navigation  Commiawa 
Board  oi  which  he  had  the  lumonr  to  b 
which  did  what  it  oonld,  with  limited  poww 
to  prevent  the  pollution  of  livera.  Exper 
that  where  there  were  aewal  distinct  I 
would  only  talk  and  quarrel,  eadt  qoa 
authority  of  the  others.  He  Mtjcoted  Mt 
stitution  of  thepiopoeed  Bcaid,  and  to  tt« 
given  to  it.  The  BUI  cUted  that  dtM  pro 
be  made  for  Iherenteeentation  otownMS,  s 
poasihle  tohaveaBoaid  wittaonwiwi 
wMavJbOia  mme  timelbe;  woe  to  jmj  tt»< 
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roriL    Thcremnti,  in  fMt,  be  a  large  amoimt  of  Mr.  Voal  said  he  was  one  of  the  ConsemitorB  of  the 

1,  ind  ytrj  inadeqiiate  repreeentation.    He  also  Ri%'er  Lea,  and  he  might  make  identicaUr  the  same 

ito the  daaafioatiOQ  of  huids.  He  oould  under-  statement  as  the  chairman  of  the  Thames  donservators 

vodaans  (rf  lands—those  which  were  benefited,  had  made,  with  regard  to  the  Thames  above  the  intake 

wvliiehwere  not ;  but  he  oonld  not  understand  of  the  water  companies,  and  in  the  same  sense.    He 

i  diaB  between  the  two.    Of  course,  all  those  hoped,  therefore,  Mr.  Giesswell  would  be  able  to  with- 

were  btmefited    oug^t  to    contribute    to  the  draw  the  statement  he  had  made  about  the  water  of 

■^  Vat  it  was  impossible  for  a  Local  Gk>Tem-  those  rivers  not  being  fit  for  the  consumption  of  the 

Bond  Inspector  to  oivide  a  watershed  like  that  of  metropolis. 

nm  in  a  satisfactory  manner  into  these  three  Mr  O.J.Symoni,F.B.S..8aidhewa88UTOMr  OressweU 

L  In  the  midst  of  the  unlands,  there  were  lands  would  agree  with  him  that  1880  was  not  by  anymeans  the 

Ate  floods,  and  in  the  lowlands  there  were  portions  gfgt  year  in  which  floods  had  been  couFpiouous.    There 

Mb  not  damaged  by  floods,  and  these  ought  to  had  been  half  a  dozen  exceptionally  wet  years,  which 

■II  with   the  uplands.      Again,  the  Bill  pro-  i^d  to  exceptional  floods,  but  he  hoped  it  would  be 

■  tgiTe   power  to  tax  every  acre  of   land  in  recollected  in  the  House,  that  this  was  only  a  temporary 

Mrt— because  aU  land  was  in  some  water-  phenomenon,    and    that    there    was    no    reason    to 

Hiift8twa8,inhi8opinion,  a  power  which  ought  guppose    that   the   distribution   of    the    rainfall   had 

Migmn.    What  was  wanted  was  a  power  to  set  permanently  changed   from    what   it   had    been  for 

■jtflPce  to  clear  streams,  and  get  nd  of  floods ;  the  last  150  years.     In  all  probability,  just  as  they  had 

jt|oww8  proposed  included  the  storage  of  water  had  successions  of  dry  years  and  of  wet  vears  in  the 

■nd  the  construction  of  arterial  drainage.   As  to  p^gt^  go  jt  would  g^  on  in  the  future,  and  he  hoped  the 

Jhr,  he  contended  that  it  was  a  separate  matter  arrangements  now  proposed  would  not  g^  too  exclusively 

ftr,  and  the  former  ought  to  be  left  to  private  on  the  hypothesis  which  just  now  prevailed,  that  water 

niB.     He    thought    the  powers  given  should  ^^g  ^  nuisance,  or  they  would  soon  be  crying  out  in  the 

M  in  the  first    instance    to   inspecting    and  opposite  direction.   In  1868,  there  was  a  ternble  outcry, 

%  and   calling    on    the   owners   to    do    the  eepedally  in  the  Midlands,  that  no  end  of  damage  had 

IT  works,  and  in  default  the  Board  might  do  heen  done  by  draining  too  much,  for  the  land  was  so 

In  addition,  some  system  of    communication,  ^  they  oould  not  get  any  grass  to  feed  the  cattie.   He 

had  been  suggested,  by  which  preparations  ^as  very  glad  to  see  the  announcement  in  the  Tim$9 

)  made  in  time  for  getting  rid  of  the  surplus  ^ith  regard  to  the  completion  of  the  Ordnance  Survey, 

jould  eanly  be  devised.    But  instead  of  that  a  and  coi3d  not  understand  why  there  had  been  so  much 

we  ambitious  scheme  was  prepared,  which  would  delay,  unless  the  Department  had  been  devoting  too  much 

deal  of  litigation  and  expense,  much  of  which  attention  to  the  survey  of  Palestine  and  the  measurement 

s  thrown  away.    He  had  seen  many  attempts  of  the  Pyramids,  and  neglecting  duties  more  important 

out  the  Hi  vers  Pollution  Act,,  and  he  qmte  nearer  home.  He  did  not  agree  that  railway  communica- 

d  tiie  necessity  for  some  public  body  being  tion  had  rendered  water  navigation  useless,  and  hoped  it 

for   doing    this,  but   here  the  Bill  fell  far  would  not  be  the  case,  because  the  competition  of  canala 

what  was   required,  and  he  hoped    when  was  most  important  as  a  c^eck  on  the  charges  of  railway 

ed  from  committee  it  would  be  considerably  oompanies.    There  was  no  doubt  it  would  have  been 

,  BO  that  the  Board  might  act  in  a  more  summary  mucnbetter  if  London  had  been  sewered  with  smaller 

nething  like  an  iniunction  in  Parliament  to  stop  gewers  ;  but,  after  all,  he  did  not  think  Londoners  would 

ution.     H   you  had  to  write  to    the   Local  li^e  to  see  the  whole  of  the  rainfall,  with  all  the  filth 

tent  Board,  and  take  first  one  step  and  then  from  the  streets,  following  merely  the  natural  channels, 

before  doing  anything,  the  mischief  was  done,  which  meant,  he  supposed,  down  the  sides  of  the  streets. 

IS  a  town  near  the  source  of  the  Severn  where  if  guch  were  the  case,  it  would  not  be  very  pleasant  to 

dlution  was  takiog  place,  filling  up  the  bed  of  cross  Pall-mall,  with  all  the  filth  from  Regent* s-park, 

,  and  his  Board  determined  to  take  proceedings,  Portland-place,  and  Regent-street  running  down.    He 

he  first  place,  they  had  to  give  the  offender  two  ^id  not  pretend  to  be  lawyer  enough  to  have  g^one 

notice.    He  replied,  that  in  two  months  he  through  these  Bills  carefully,  but,  looking  at  it   a» 

ave  done  all  he  wanted.    When  the  time  was  an  outsider,  he  thought  they  would  come  to  g^ef 

took  proceedings  in  the  county  court,  but  the  over   the    question    of   ratine.      As    was    generally 

was  then  done,  and  as  the  county  court  judge  the   case,  local  and   personal   interests  woiud    come 

d  the  case  for  two  months  more,  in  order  to  to    the    front,  and,    mstead  of   fighting  the   matter 

the  Acts  of  Parliament,  he  advised  his  Board  to  on  the  engineering  merits,  it  would  be  fought  out  on 

lise  the  matter,  and  notspend  any  more  money  the  question  whetiier  parties  should  pay  a  high  rate  or 

t  was  already  done.    What  was  wanted  was  a  low  one.     One  thing,  however,  seemed  to  be  over- 

» interfere  sharply  and  decisively  when  a  poUu-  looked,  that  the  highlands  were  the  real  sinners ;  they 

being  committed,  or  about  to  be  committed,  produced  the  bulk  of  the  water,  and  why  should  not 

ityto  enter  into  a  long  correspondence  with  the  they  help  to  pay  for  getting  rid  of  it.    There  was  no 

yvemment  Board.  doubt  in  his  mind  that,  if  the  rivers  were  properly 

Tolatemeroft  thought  it  would  tend  to  the  pre-  cleared  out,  a  much  more  rapid  discharge  for  flood- 

tf  floods  if  the  rain-water  which  fell  on  each  water  would  be  provided.    Again,  in  old  times,  it  was 

ae  ntiliaed  for  domestic  purposes,  which  might  understood  that  much  land  on  each  side  of   a  river 

by  rejecting  that  which  feU  first  and  washed  was  wash-land,  liable  to  be  flooded,  in  times  of  wet 

)  nupmitiea.  weather,  but  now-a-dayslpeople  built  upon  this  land, 

L   Voel  aaked  Sir  Frederick  Nicolson  if  tiie  2^^^  J?^.  tiJ^*  d^«  ^^LJ^^  Z'Z 

i  Beading,  Windsor,  Oxford,  and  otiier  towns  *«^-    i^l7l«  ^^A  w^  ^l^Tf^^^ 

b^:^'natpassiitoUirS'ver,whatbecame  ^J^^^^'^Z' l^e^i'^^^^^^^^ 

purpose;   it  was  one  he  had  made  some  years  agpo^ 

VlMliMi  Mid  it  was  disposed  of  chiefly  bv  ^ut  it  was  only  following  the  example  of  the  French, 

|L  The  lolid  particles  were  applied  to  the  land,  ^jjo  had  done  it  long  ago.    But  even  assuming  the 

**"         >m  had  a  careful  investigation  made  ^ver  to  be  quite  free  when  a  flood  came  down,  it  would 

whieli  might   pass  in.      They  were  ^ot  make  so  very  much  diiffeience.    The  Thames  Con- 

11m  flhsBiete,  who  analysed  any  samples  g©rvators  were  always  wanting  funds,  and  he  hoped 

h  tt—  WM  any  doubt,  that  they  were  gome  means  would  he  formed  for  giving  them  larger 

^fMM  to  go  into  tlw  river.  means  to  oany  out  thflfcr  openi&oiiB.    lkft\o^^^tf^'^ 
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ttaogUlb.  CrannreUmiiBt  benfiahmiuji,  arh«iToa)d 
not  attu^  BO  Duich  importuioe  to  tliiB  poiDt,  for  any 
■mooBt  of  fbod  tlwy  might  obtain  from  tbe  Tbamaa  in 
Uiia  way  wonld  bs  aa  nothinf;  compaied  to  ths  quantity 
wliich  vaa  oomrtantly  thiovn  Bwar,  limidy  for  the 
norpoae  of  keeping  np  rrioea  at  Billingwate.  Mr. 
Sund  had  ohjected  bi  luMUwneni  being  taxed  to  provide 
mter-Uoiage,  but  on  the  other  hand  be  had  heard  eom- 
plainta  that  those  at  the  head  of  a  river  would  be  able 
to  (tore  up  the  water,  auidtoaellittotowiielowerdowD 
at  apro&t. 

Mi.  Baldwin  Imthaw  agreed  that  the  mnltiplication 
of  BOthorities,  oa  proposed  by  the  BiUn  referred  to,  would 
not  tend  to  a  useful  result.  On  the  other  hand,  there 
were  great  objections  to  giving  oonservancy  powers  to 
urban  and  rural  sanitary  auukorittea,  they  being  the 
«hief  mnners  with  regard  to  pollnticm ;  and  any  C^tial 
Board  elected  by  the  minor  Boards  would  be  open  to  the 
aams  objection.  The  question  of  taxation  wonld  be  a 
very  difficult  one.  It  was  quite  true  that  the  highlands 
were  the  flood  prodnoere :  Sir  J.  Hawkshaw's  mle 
was  that  the  nunfsU  inoressed  3  per  cent,  for  erery 
100  feet  of  elevation,  bat,  in  1379,  the  rate  of 
increase  in  many  places,  according  to  his  own  obser- 
Tation,  was  10  per  cent.,  and  scarcely  anywhere 
nnder  6  per  cent,  which  gave  some  idea  of  the  unonnous 
smonnt  of  floods  in  that  year.  Last  year  the  iucrease 
had  not  been  so  ^rreat.  But  though  this  was  true,  the 
lowlands  were  valued,  taking  the  contingency  of  floods 
into  acconnt,  aud,  therefore,  if  the  whole  area  were 
taxed,  the  lowlands  would  be  beneflled  at  the  expense 
ot  the  othera.  Therefore,  in  any  public  measure  for 
improving  the  lowltutds  at  the  general  expense,  tbe 
Conservancy  Boards  should  have  power  to  acquire  all 
lands  at  tbe  present  rental,  so  that  neraaf  tor  the  district 
which  was  to  he  taxed  ehould  have  the  benefit  of  the 
improvement,  and  not  allow  them  to  be  pocketed  by  the 
landlords.  The  pollution  of  rivers  was  a  mattei 
which  demanded  urs^nt  attention,  and  thooirh  tbey 
httd  heard  that  the  Thames  was  *  entirely  free 
&om  pollution,  he  though  ttheslatomentmust  be  accepted 
with  some  reaervatiou.  People  had  very  different  notionf 
«s  to  what  consUtnted  pollution.  On  the  River  Lea  the 
works  were  not  so  perfect  BB  in  the  valley  of  the  Thames, 
Ijut  even  there,  in  many  places  there  were  large  trapf 
«nd  overflows,  called  storm-wator  overflows,  which  m 
times  of  heavy  rain  discharged  the  sewage  of  the  dia- 
triot  into  tbe  Thames.  There  were  also  many  tributocy 
districts,  which  at  the  present  time  were  undiained. 
'Hiis  qnestion  of  puriflcatlon  was  of  great  importanc 


-thougli  it  w 


ts  much  lost  sight  of  in  ratny  seasooa,  .  . 
oeing  me  most  healthy.  In  fact,  the  health  of  London 
was  in  prc^ortion  to  the  quantity  of  water  which  parsed 
■down  the  ThameB.  The  Bill  to  whinh  Ur.  CreHswell  bad 
alluded,  in  which  he  was  in  some  degree  interested,  wa^ 
intended  to  put  manufacturers  in  tbe  same  position,  with 
regard  to  utilising  their  sewage  and  refuse,  as  loca] 
Authorities  were,  giving  Ihem  power  to  borrow  money 
for  the  necessary  works,  and  spread  the  payment  over  a 
number  of  years. 

Hi  F.  Xloalion  said  he  was  quite  aware  that  there 
were  many  stonn  overflows  within  the  metropolitaii. 
«tea ;  and  there,  no  doubt,  sewage  came  into  the 
river ;  but,  as  far  as  he  knew,  there  was  nothing  ot  the 
kind  above  the  intakes  of  the  water  companies. 

Xr.  Faregrins  Birch  said  the  Government  Bill  ought 
to  be  called  "The  Surface -Water  Disposal  Bill,"  for 
at  preeent  no  power  eiisted  for  any  authority  to 
deaf  with  the  snrfsce-water ;  and  that  and  the- 
anb-aoil  water  was  the  great  diffloulty.  Some  sucb 
mrsamre  as  that  now  contemplated  would,  there- 
fore, be  of  the  greatest  use ;  and  it  would  bt 
mArimblB  not  to  make  the  district  too  large ;  for  il 
vu  very  diiBcult  to  ifft  a  large  area  of  one  opinion. 
It  die  nml  or  aanitary  aothoritiea  were  not  large 
SB0V^  tbtjrwnld  ooabuM,  ■■  they  did  for  auiUaty 


pnrpoaee.    He  shoold  certainly  advocate  pc 

E'ven  to  an  anthoriQ  tor  a  part  ol  a  baan 
r  a  whole  basin.  He  did  not  briieve  in  thi 
meot  of  lowlands,  flidlwn^",  aud  uplands,  but 
divinoDs  were  made  should  be  arranged  befo 
triot  was  formed,  or,  as  soon  as  they  began 
who  ahonld  pay,  the  majority  of  the  ratepa} 
come  to  the  ooncluaion  that  no  work  a' 
neoessary.  He  was  pleased  to  hear,  on  the 
of  Mr.  Sewell  Tteai,  that  snbaoiL  diBinag> 
increased  floods,  for  that  had  always  been  M 
He  had  no  doubt,  either,  that  a  great  di 
belief  that  flooda  had  ao  much  Incr^xed  ol 
was  owing  to  the  improved  methods  of  conun 
tor  there  were  records  of  floods  aO  and  100  yean 
as  high  as  anything  we  have  had  lately,  and 
area  covered  must  have  been  as  large.  B 
think  much  would  be  gained  by  telegraphi 
had  seen  boats  rowed  np  the  Thames  over 
so  that  if  they  were  removed  altogether  it 
make  any  differenoe  in  the  level  of  the  watts. 
sketched  out  flve  clauses  for  enabling  sanilar 
ties  to  oonctruct  works  for  the  removal  of  ai 
sabaoil  water  from  their  districts,  which  be 
ahonld  be  added  to  the  Goveiument  Bill. 

Kr.  Cntlar  remarked  that  one  point  of  sos 
ance  had  not  been  tonohed  upon  at  all,  vii 
portanee  of  rivers  as  a  source  ot  power.  Fn 
to  Teddington,  there  was  afall  of^TO  or  SO  ie 
power  thus  at  oonunand  was  utilised  to  bod 
bnt  not  nearly  so  much  as  it  might  be. 

Kr.  Oranthaa  said  he  was  appointed  as 
nnder  the  Land  Drainage  Act  of  1861,  asd 
he  had  inspected  many  districte,  where  quest 
this  Bill  dealt  with  would  arise.  The  provu 
very  complicated,  and  his  experience  led  him 
they  would  not  work.  At  the  end  of  his  ev 
fore  the  Lords'  Committee,  in  1S76-77,  were 
one  ot  which  classified  all  the  rivers  of  Ei 
cording  to  their  areas,  and  they  varied  from 
,  square  miles  to  three.  Tbe  medium-sizei 
I  would  be  comparativdy  easy  to  deal  wit) 
ve^  large  and  very  small  ones  would  pn 
j  difficnlliea ;  the  small  ones  would  ha' 
I  amBlgomated,  and  the  larger  ones  div 
was  the  inspector  appointed  to  fix  the 
of  the  Upper  Thames  Valley  Drainage  ;  a  i 
made  ou  the  25  inch  scale,  which  was 
I  reduced,  and  a  contour  line  was  put  on  it  5 
the  highest  known  flood,  and  that  was  fi: 
limit.  As  to  the  taxatdon,  there  was  a  gre 
I  made  in  the  Bill,  the  true  principle  being 
I  lands  according  to  the  amount  of  benefit  at 
I  the  vorks  undertaken.  In  Ireland  this  was 
by  a  valuation  of  the  land  before  and  after,  t 
this  would  be  very  expensive,  still  it  might 
the  aid  of  local  knowledge. 

Kr.  Craiswsll,  in  reply,  i 
points  in  the  discussion,  with  m 
and  he  1 
everyone 

man.  He  was  much  delighted  at  uis  nawi 
by  Sir  Frederick  KioolBoit,  in  which  he  wa 
by  Mr.  Noel,  but  he  thought  those  gentles 
little  too  confiding.  If  inquiry  were  made  ■ 
owner  on  the  Kennet,  just  where  that  river  < 
'  Thames,  near  Beading,  as  to  the  eondilHm  o 
after  a  heavy  rain,  he  did  not  Uiink  his  n 
besosatisfactoryastotheperfeotioaoftheMi 
Mr.  Bund  was  qnite  right  in  saying  tfaen  i 
enormous  field  for  litigstian,  and  that  he 
avoid.  With  regard  to  the  Lea,  ha  beud  at 
ton  inquiry,  the  evidenoe  of  Major  Idmra 
I  who  lived  in  the  Lea  Valley,  and  ha  nva 
I  satjafaotory  account  ot  it,  and  t^kad  oT  "  h* 
1  which  was  a  polite  phiaae   Cor  oertab  riv 


led  up  th 
of  which 


JOUBNAL  OF  THE  800IETT  OF  AETS,  February  25,  1881. 


283 


aea  opened  at  night,  wiien  the  Conserva- 
t  on  the  look  oat.  He  admitted  the  force  of 
(*B  objection  to  the  whole  of  the  filth  of 
>t0  being  -washed  down  the  gotten,  but  that 
t  bj  proper  soavengerin^,  and,  in  praotioe, 
rater  would  not  be  earned  in  open  gullies, 
red  channels  much  smaller  than  the  cloiKa 
'  existing.  There  was  no  doubt,  as  Mr. 
ated  out,  that  a  ffreat  deal  of  the  outcry 
Is  arose  from  people's  own  folly  in  building 
situations.  For  instance,  Nottingham,  100 
Ad  7,000  inhabitants,  and  now  had  120,000, 
)f  whom  lived  in  rows  of  dwellings  along 
the  Trent,  built  on  land  which  was  f or- 
d  Iialf  the  year.      As  to  the  fish,  he  quite 

the  disgraceful  proceedings  now  common 
36  stopped,  but  when  thisit  and  all  other 
abolished,  there  would  be  no  need  tohavedis- 
hat  room  any  longer.  Mr.  Latham's  valuable 
w  to  storm  overflows  showed  the  importance 
ig  the  rainfall  from  the  sewagfe  wherever 

it  was  from  these  storm  overflows  that  the 

of  contamination  were  derived ;  and  the 
f  the  Thames  were  not  by  any  means  so 

Conservators  imagined.  However,  when 
}f  the  decision  of  the  magistrates  at  Ux- 
could  only  wonder  how  any  Board  could 
i  duties.     Mr.  Cutler  had  certainly  called 

an  important  omission,  but,  as  had  been 
beginning  of  the  i)aper,  ho  had  been  obligred 
it  deal  het^ould  have  liked  to  bring  forward, 
ies  connected  with  taxation  to  which  Mr. 
ad  alluded  were  present  to  his  mind,  and 
efore,  sugg^ested  that  they  should  be  ad- 
xliamentajry  authority,  and  not  left  to  local 
d  disputes. 

nan  moved  a  vote  of  thanks  to  Mr.  Cress- 
was  carried  unanimously. 


MISCELLAHEOTIS. 


DrCING  BOMBYCES  REARED  IN  1880. 

By  Alfred  WaUly 

uiir^at  de  la  Sod^t^  d'Aodimatation  dc  France). 

been  seen  in  my  report,  published  in  the 
he  Society  of  Arts,  Feb.  13th  and  March 
the  cold  weather  in  1879  had  the  most 
Tcct  on  the  rearing  of  exotic  Lepidoptcra. 
!  fine  and  warm  weather  we  had  during  the 
ignst  and  part  of  September  allowed  of  the 
saring  of  several  species  in  the  opcr  air ;  but 
,  wet  weather,  lasting  till  about  the  end  of 
le  same  e£Fect  on  mofft  species,  as  in  1879. 
>f  S.  Promethea,  for  instance,  which  gcner- 
at  the  end  of  June  and  beginning  of  July, 
emerged  before  the  end  of  Aug^t;  one, 
emerged  on  the  7th  of  September.  Except- 
the  Ladian  species  did  not  emerge  at  all. 
telffie  moths  were  obtained  at  intervals ;  the 
ined  in  the  pupa  state.  No  pairing  c<mld 
The  same  failure  attended  Attaeut  mylitta 
race),  of  which  I  only  obtained  nine  moths, 
th  of  Angxut  to  the  7th  October,  giving  me 
jf  obtaining^  fertile  ova.  A  singular  fact 
ittaem  myhtta  is,  that  some  cocoons  placed 
lae  at  a  gardener's,  in  April,  did  not  produce 
till  Angfoaty  too  late  to  rear  this  species,  if 
oald  haTO  been  obtained. 
iof  Febroaiy,  1880,  I  received  from  Cal- 
oooos  of  AttaeuB  mylitta  ^Himalaya  race), 
f  irlil(&  had  died  in  transit,  but  none  had 
ODy  April  19th9 1  received  from  Major 


Cottssmaker  a  tin  box  containing  100  MyUita  ooooons  of 
the  Bombay  race,  more  than  two-thirds  of  whibh  had 
emerged  on  the  way.  The  tin  box  had  evidently  been 
kept  in  too  warm  a  place,  and  the  metal  had  quickly 
communicated  the  heat  to  the  ooooons.  From  the  re- 
maining cocoons  of  this  Bombay  race  I  obtained  several 
fine  moths,  from  the  middle  of  May  to  the  beg^inning  of 
July,  but,  as  with  the  Himalaya  race,  no  pairings  took 
place,  the  weather  being  too  unfavourable.  I  had  to 
keep  them  in  a  room. 

For  two  years  I  have  hsid  a  series  of  disasters,  owing 
to  various  causes.  The  greatest  difficulty  is  to  obtain 
the  cocoons  alive  from  abroad ;  the  next  great  difficulty 
is  the  struggle  ag^nst  the  dimate,  which  has  been  my 
greatest  enemy  here  during  the  last  two  years.  Arti- 
ficial heat,  unless  pure  air  and  a  free  ventilation  can  be 
obtained  at  the  same  time,  cannot  replace  natural  heat. 
The  reverses  experienced  during  the  last  two  years  in 
my  attempts  to  reproduce  and  rear  these  splendid  silk- 
worms and  other  Lepidoptera  have  been  beneficial  to  me 
in  one  respect —they  have  given  me  valuable  informa- 
tion, which  I  should  never  have  acquired  had  every- 
thing suooeeded  according  to  mv  wishes,  although  I 
sincerely  hope  these  fatalities  will  not  occur  again,  at 
least  on  such  a  large  scale. 

The  species  of  silkworms  which  I  placed  on  trees  in 
my  garden  during  the  magnificent  month  of  August, 
were  Cynthia,  Penvji,  Frometheut,  Ceeropia,  Folyphemutf 
Luna,  and  Fyri, 

The  Cynthia  worms  thrived  remarkably  well  on  the 
Ailanthus  trees ;  so  did  a  few  Promethea  on  a  small 
lilac  tree,  the  first  time  I  tried  the  latter  species  in  the 
open  air.  I  never  remarked  that  the  sparrows  destroyed 
any  Cynthia  worms ;  the  Fromethea  worms  (a  very 
closely  allied  species)  were  equally  spared  by  them. 
But  it  was  not  so  with  respect  to  the  other  species,  of 
which  the  sparrows  made  a  wholesale  murder  this  last 
summer  fl880).  Excepting  the  year  1879,  when  the 
rearing  oi  most  species  was  absolutely  impossible  in  the 
open  air,  I  had  previously  succeeded  in  obtaining  cocoons 
01  several  species  besides  Cynthia,  although  1  oould  not 
protect  them  from  their  tenible  enemy,  the  sparrow. 

My  object  in  thus  rearing,  or  attempting  to  rear,  these 
silkworms  on  trees  in  the  open  air,  is,  of  course,  to  test 
what  we  call  their  ruaticiti,  i.e.,  their  hardiness  or 
capacity  to  resist  the  English  oUmate ;  but  birds  must 
certainly  be  guarded  against. 

Actios  luna  (North  America). — This  species  I  bred 
thia  year  for  the  first  time,  and  J  obtained  a  complete 
success.  I  think  it  is  one  of  the  easiest  species  to  rear. 
The  larvEB  were  fed  on  walnut,  some  of  them  being 
kept  under  large  bell-glasses,  till  they  formed  their 
cocoons,  which  are  of  very  thin  texture.  This  species 
is  of  no  value  as  a  silk  producer,  and  cannot  be  called 
a  silkworm,  but  it  is  very  beautiful ;  the  perfect  insect, 
like  the  Indian  Selene,  resembles  a  swallow-tail 
butterfly  of  a  yelloMrish -green  ;  it  is  smaller  than 
Selene.  Other  Luna  larvro  thrived  equally  well  on  a  nut 
tree  in  my  garden,  with  Folyphemut  and  Cecropia,  but, 
as  stated  beK>re,  the  sparrows  destroyed  them  all,  when 
in  the  third  and  fourth  stage.  I  had  a  large  quantity 
of  Luna  cocoons  from  America,  and  the  moths  emerged 
from  the  beginning  till  about  the  end  of  June.  I  ob- 
tained twelve  or  thirteenjpairingfs.  In  the  first  two  stagfes 
there  is  a  striking  difference  between  the  larvae  of 
Actios  luna  and  those  of  its  Indian  congener,  Selena. 
Selene  larvae  in  the  first  stag^  are  dark  red,  with  a 
broad  black  band  across  the  middle  of  the  body ;  in  the 
second  stage,  they  are  of  a  lighter  red,  without  the 
black  band ;  in  the  other  stages  they  are  green  like 
Luna  larvae.  Lu9ia  larvae  are  green  in  all  their  stages ; 
in  the  first  stage,  of  light  or  whitish  green.  When 
large,  the  tubercles  on  Selens  larvae  aro  bright  yellow, 
and  on  Luna  larvae,  of  various  shades  of  red  or 
crimson. 

Attaeus  aurota  (South  America). — On  the  5th  of  June, 
1880, 1  received  from  Frenoh  Guian&  t^  box.  qgctaiaw^^ 
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82  ooooons  of  this  frplendid  Bpedes  (the  South  American 
Atlas),  and  18  amajler  oocoons  of  a  spedes  called  Bombyx 
hetperua.  The  latter  had  all  been  attacked  by  dipterous 
parasites.  The  oocoonB  of  Jiombyx  hupertu  are  similar 
in  shape  and  size  to  those  of  Cynthia  (the  ailanthut 
silkworm),  but  they  are  id  a  much  darker  colour.  The 
moths  of  Aitaeut  aurota,  of  a  rich  and  silky  brown,  with 
a  triangular  window  on  each  wing,  are  smaller  than 
most  of  the  various  races  of  Attaeus  atlas.  Hie  Aurota 
oocoons,  of  a  brilliant  golden  or  silyery  silk,  are  open  at 
one  end,  and  similar  in  shape  to  tnose  of  Atlas.  A 
certain  number  of  the  Aurota  moths  had  emerged 
during  the  vo^^age,  but  the  remaining  live  cocoons  were 
in  good  condition,  and  produced  from  the  12th  of  June 
to  the  19th  of  August,  splendid  and  perfect  moths, 
which  unfortunately  refused  to  pair,  the  weather  being 
too  cold  for  this  equatorial  species.  On  the  evening  of 
the  2nd  and  3rd  of  July,  the  weather  being  then  very 
cold,  a  fire  was  lighted  in  a  large  room  in  which  I  had 
a  number  of  cages  containing  Aurota,  MyUtta,  Selene, 
and  other  moths,  but  all  to  no  purp<Me  for  these  three 
species.  At  the  **  Sod^t^  d'Acolimatation,"  in  Paris, 
they  also  failed  to  obtain  pairings  from  the  Aurota 
moths  which  had  emerged  from  the  oocoons  I  had  sent 
to  the  secretary  of  that  society. 

Attaeus  aurota  is  found  in  Brazil,  and,  very  likely, 
all  over  equatorial  America.  Various  names  are  given 
to  different  races  of  Aurota,  as  if  they  were  distinct 
species.  Attaeus  speeulifer,  found  in  Brazil,  is  so  much 
like  the  true  typje  Aurota,  that  it  seems  but  a  variety,  if 
it  be  even  a  variety.  My  own  Aurota  (Guiana  race)  is 
rather  more  like  Upeculifer  than  the  one  given  as  the 
true  Aurota.  All  three,  in  my  opinion,  are  one  and 
the  same  species.  This  multiplicity  of  names  is  some- 
times bewildering.  At  the  British  Museum,  for 
instance,  among  the  Tndian  spades  of  the  genus 
Actios,  we  find  Aetias  nusnas  and  Actios  leto,  side  by 
side,  it  is  true.  Now  these,  according  to  an  experienced 
American  entomologist,  Herman  Strecker,  are  the  same 
swedes :  leto  is  the  name  given  to  the  male,  matnas  that 
given  to  the  female.  The  male  is  blotched  all  over  with 
reddish  brown,  the  female  is  plain  green,  at  least  such 
as  I  remember  to  have  seen. 

The  Aurota  I  recdved  has,  every  year,  six  genera- 
tions in  French  Guiana.  Sudi  is  the  efFect  of  equatorial 
heat  on  these  insects,  whose  life  is  as  ephemeral  as  it  is 
active.  How  dififerent  from  insects  found  in  cold 
countries,  which  sometimes  require  three  years  to  reach 
the  perfect  state !  I  have  seen  cocoons  of  TTidi^T)  spedes, 
such  as  Mylitta  and  Selene,  hybemate  twice,  ana  even 
three  times,  under  the  influence  of  the  English  dimate. 

To  condude  this  notice  on  Aurota,  I  will  translate  and 
quote  a  few  passages  from  mv  French  correspondent's 
letters : — "In  our  French  Guiana  we  have  five  distinct 
species  of  silkworms,  but  I  only  have  time  to  rear  two, 
which  I  do  on  a  hedge  in  my  garden.  Our  silk- 
producing  larvee,  have  regular,  ^Midfic  habits,  which 
make  the  rearing  easy  and  attractive.  The  Aurota 
moths  emerge  one  month  after  the  formation  of  the 
oocoon ;  the  pairings  here  take  place  in  the  open  field, 
and  the  females  lay  over  600  eggs  each ;  eight  days 
after  the  larvss  hatch,  and  in  20  days  the  cocoon  is 
formed.  Bombyx'  hesperus  forms  its  cocoon  15  days 
after  the  hatching  of  the  larvae,  and  the  same  operations 
are  renewed  every  60  days  for  Aurota,  and  every  62 
days  for  Hesperus.  We  can  therefore  produce  six  crops 
of  cocoons  every  year,  and  these  crops  would  have  no 
other  limit  but  the  extent  of  the  plantations,  the  foliage 
of  which  is  renewed  twice  a  year.  So,  you  may  think, 
how  inexhaustible  would  be  such  a  production  of  silk, 
if  a  European  company  seriously  took  this  industry  in 
hand.  Bombyx  hesperus  and  Attaeus  aurota  live  on  the 
same  trees,  and  both  will  live,  I  think,  on  the  Ailanthut, 
Aurota  lives  here  also  on  the  orange  tree,  and  on  the 
SuefUyptus.** 

Attaeus  oi^.-In  1879,  Mr.  P.  H.  Gosse,  F.B.S.,  of 

"^"^T,  poblkhed  m  hmg  and  inteieating  memoir  on 


Attaeus  atlas,  in  which  a  very  minute  dem 
given  of  the  egff,  the  larva  in  its  six  ages, 
of  the  cocoon  and  pupa.  Herr  L.  Huesmann 
berg,  in  Hanover,  has  also  written  a  memoir 
whidi  has  appeared  in  the  "  Ids  *'  of  Berlin  > 
19th,  and  2M  of  September,  1880. 

In  one  of  my  reports  on  silk  producers,  I ; 
that,  in  the  year  1878,  I  had  a  quantity  of  li^ 
of  Attaeus  atlas,  but  the  moths  having  com] 
emerge  in  the  middle  of  July,  when  I  was 
start  for  Paris,  I  was  unable  to  rear  this  sp 
1879,  I  had  no  cocoons  nor  ova  of  Atlas,  bu 
a  French  correspondent  sent  me  sixty-five 
the  middle  of  August.  The  season  b^ng  th 
advanced  to  give  me  any  chance  of  rearing 
here,  I  sent  the  ova  to  two  correspondeni 
Continent,  keeping  only  twelve,  to  see  when 
would  hatch,  and  how  long  they  would  live  xm 
glass.  Both  my  correspondents  failed  to  ol 
satisf aotorv  residts.  One  stated  that  the  ov 
hatched,  tne  other  wrote  to  me  that  half  of  th( 
not  hatched,  and  that  the  larvie  obtained  had  i 
a  very  short  time. 

With  my  twelve  ova,  I  obtained  five  larr 
hatched  on  Aug^ust  22nd.  Three  died  in  first  a 
stage,  but  the  other  two,  strong  and  health^ 
splendid  condition  on  the  6th  i^ovember,  m 
were  sent  for  preservation.  The  weather  hi 
very  cold,  the  foliage  might  have  failed  at  an} 
and  the  larvae  were  too  far  from  the  spinning 
give  any  chance  of  obtaining  cocoons ;  they 
in  the  fifth  stage  from  the  5t£  of  October  f 32 
showed  no  dgn  of  entering  into  their  last  sloe] 
to  passing  into  the  sixth  and  last  stage.  Theli 
fed  on  a  superior  spedes  of  the  common 
(Berbtris  vulgaris),  with  large  thidc  foliage. 
I  found  the  best  for  them.  The  different  st 
place  as  follows : — ^First  stage  commenced  on 
August,  the  second  on  the  2nd  of  September, 
on  the  10th  of  September,  the  fouith  on  tl 
September,  the  fiftn  on  the  5th  of  October.  ' 
were  five  days  in  sleep  before  passing  into  the; 
in  which  they  remained  as  above  stated — 32  da] 
bred  in  1878  by  Major  Lendy,  of  Sunbury-oo 
were  only  one  montn  from  tne  time  of  hatchi 
formation  of  the  cocoon,  but  they  were  in  a  he 

The  larva  of  Atlas,  when  hatched,  is  bl 
long,  white,  soft  spines.  In  the  subsequent 
larva  appears  almost  entirely  white ;  this  if 
white  powder,  which  covers  not  only  the  tub 
the  greater  part  of  the  body,  thus  rendering ; 
tion  of  the  larva  rather  dLffiicult.  In  the  se 
third  stages,  the  colour  seemed  orange  on  th€ 
the  body  from  which  no  farina  was  excret 
larva  of  Attaeus  cynthia  (ailanthus  silk  worn 
covered — but  not  so  thickly — with  a  white  fa 
last  stages.  On  removing  the  powder,  the  sk 
larvse  is  green.  Having  only  two  atlas  larvae, 
not  remove  the  powder,  to  see  their  odo 
feared  to  run  the  risk  of  injuring  or  killing  t 
is  the  case  with  other  spedes,  there  are  si: 
spines  on  the  larva,  the  two  rows  on  the  top  o 
being  the  longest ;  the  two  lateral  rows  are  v 
and  almost  filiform.  The  farina  on  the  four 
is  so  thick  that  they  look  as  if  covered  with  1 
In  the  fifth  stage,  the  larva  seemed  of  a 
green,  the  tips  of  the  spines  blue ;  the  anal 
which  is  blue,  with  small  black  spots,  has  on 
an  orange-red  ring.  This  is  a  very  short  and 
description  of  the  Atlas  larva,  but  a  oompln 
found  in  Mr.  P.  H.  Gosse^s  "Memoir  on 
Atlas  Moth  of  Ada."  From  a  letter  jiiat  i 
hear  that,  in  1880,  Mr.  P.  H.  Goaae  bad  a 
success  in  the  rearing  of  Atlas  larvn,  fraoL  ov 
in  June,  the  result  being  a  number  of  fine  ooc 

Attaeus  Psrnyi  (North  China).— Thii  moal 
oak  silkworm,  now  thoKOughly  ■noliiMftwd 
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is  donble-brooded,  haa  been  extensiyely  reared 
nited  States  of  North  America,  during  the  year 
vm  live  oocoona  I  sent  to  various  parts.  A 
odent  in  Illinois,  writes  that  it  was  double- 
Uiera,  and  that  he  found  some  of  the  worms 
bid  left  oak  trees,  Uie  foliage  of  which  had  be- 
7  and  toogh  in  consequence  of  the  hot,  dry, 
),  feeding  on  hawthorn  bushes,  growing  dose 
oak  trees.  Other  /  ern^i  larvse  were  found  on 
reea  in  a  warden,  where  they  reached  an  enor- 
iie.  In  France  some  were  reared  successfully 
a.  According  to  a  statement  of  my  Spanish 
fMdent,  temyi  is  essentially  an  oak  feeder,  which 
ipKTste  after  a  time,  if  fed  on  other  trees  than 

(To  be  continued.) 


HOWA"  OR  "MAHWAH,"  AN  INDIAN 
FOOD-TREE. 

By  C.  O.  Wamford  Look. 

problem  of  ensuring  a  sufficient  food  supply  for 
I  millions,  cannot  yet  be  said  to  be  satisfactorily 
tikoogh  much  has  been  done  to  avert  future 
L  Some  remarks  upon  the  Singhara  nut,  a  highly 
ot  ar^le  of  diet  among  numbers  of  the  natives 
I,  appeared  in  the  Journal  of  January  Slst,  1879 
!67,  voL  xxvii.,  p.  174).  An  equally  deserving 
s  the  produce  ox  the  mhowa  tree, 
ame  mAotra,  which  is  spelt  by  Europeans  in  at 
men  different  ways,  is  applied,  it  would  seem, 
to  Bastia  latifolia^  the  most  important  species, 
to  B,  Umgifolia  and  B»  butyraeea^  whose  fruits 
ise  edible.  The  singularity  of  the  genus  con- 
e  fact  that,  besides  offering  eatable  fruits,  their 
ciduous  corollas  are  largely  employed  for  the 
poee,  and  in  point  of  fact,  constitute  a  staple, 
times  almost  the  only,  article  of  diet  available 
orer  classes  of  Indian  natives  during  several 
xf  each  year.  Bania  latifolia  is  abundant  in 
of  Central  India,  and  is  cultivated  in  many 
fcricts. 

ds  the  end  of  February  or  the  beginning  of 
s  the  crop  of  flowers  approaches  ripeness,  the 
becoming  fleshy  and  turbid  with  secreted  juices, 
f  loosen  their  adhesion  to  the  calyx,  and  fall  to 
ad  in  a  snowy  shower.  The  duty  of  collecting 
1  blossoms  is  chiefly  performed  by  women  and 
;  at  dawn,  they  may  be  seen  leaving  their 
with  baskets,  and  a  supply  of  water  for  the 
i.  Before  the  crop  has  began  to  fall,  they  take 
waxm.  to  bum  away  the  grass  and  leaves  at  the 
lie  trees,  so  that  none  of  the  blossoms  may  be 
rhen  they  fall.  The  gleaners  generally  remain 
e  trees  aU  day,  alternately  collecting  the  crop 
nng,  and  the  male  members  of  the  family  visit 
once  or  twice  during  the  day,  in  order  to  carry 
at  has  been  collected.  At  night,  bears,  deer, 
r  animals  visit  the  trees,  to  take  their  sha^  of 
At  eariy  morning  and  late  eveniug,  the  less 
sd  trees,  on  the  borders  of  the  jungles,  attract 
of  jangle-fowl  and  pea-fowl.  Cattle  are  also 
1  of  the  flowers,  and  cows*  milk  has  in  conse- 
li  this  •eason,  a  strong  flavour  of  mhowa. 
1  happens  that  the  coUectors  come  a  consider- 
moe,  in  which  case  they  erect,  with  the  branches 
'  ivee  (Shorea  rokutia),  a  temporary  encampment 
a  whiMi  they  live  until  aU  the  crop  is  gathered 
rant  of  each  of  these  huts,  a  piece  of  ground  is 
fe9  aBOoth  and  hard,  for  the  purpose  of  spread- 
be  iowen  to  dry  in  the  sun.  When  perfectly 
'  hew  9k  TCdd]ah«biown  colour,  and  are  reduced 
A  OMOtar  ihflir  original  size,  and  half  their 
injg^t  It  i«  a  cuftom  with  some  of  the 
Mlon  nmding  tha  flowers  out  to  dry,  to  puU 
i|f  if  Mmto  fooMMOiis  lobes  which  crowns  the 


fleshy  oorolla.  It  is  very  difficult  to  obtain  any  trust- 
worthy statements  as  to  the  yield  of  the  trees.  A  first- 
class  tree,  it  has  been  said,  will  continue  to  shed  its 
blossoms  for  15  days,  at  the  rate  of  1201b.  a  day  ;  but 
this  estimate  lb  probably  double  what  it  ought  to  be. 
The  rent  of  trees  varies  with  their  abundance  in  the 
district,  the  quality  of  the  preceding  rice  harvest,  and 
various  other  circumstances  bearing  upon  demand  and 
supply.  The  extreme  prices  ascertained  by  Mr.  V.  Ball, 
of  tne  Geological  Survey,  to  have  been  paid  for  per- 
mission to  collect,  in  various  places,  were  2d.  and  4s. 
The  saved  crop  varies  equally  in  price,  the  extremes 
being  1201b.  and  4801b.  for  a  rupee  (2s.)  ;  but  when, 
as  is  most  frequently  the  case,  the  exchange  is  made  in 
kind,  the  merchants  g^ve  only  a  small  quantity  of  salt, 
and  6  to  8  lb.  of  rice,  for  the  maund  (80  lb.)  of  mhowa. 
During  the  famine  in  Manbhum,  a  rupee  would  pur- 
chase only  about  24  lb. 

Some  authorities  state  that  two  maunds  of  mhowa  will 
fumish  a  month's  food  to  a  family  of  two  parents  and 
three  children.  It  is,  however,  seldom  eaten  alone, 
beinff  mixed  with  the  seeds  of  the  idl  tree  (Shorea  robutta'i^ 
or  with  the  leaves  of  jungle  plants ;  sometimes  a  small 
quantity  of  rice  is  added.  When  fresh,  mhowa  has  a 
sweet  taste,  vrith  an  odour  somewhat  suggestive  of  mice ; 
when  dried,  it  presents  some  resemblance  tn  inferior 
lands  of  figs.  Cooking  renders  it  vapid,  and  utterly 
devoid  of  flavour.  On  distillation,  the  newly-dried 
flowers  yield  a  highly  intoxicating  spirit,  call^  daru, 
which  is  generally  diluted  with  five  to  ten  times  its 
bulk  of  water,  and  is  then  sold  at  the  rate  of  about  Id. 
a  quart.  Its  odour  is  most  offensive  to  Europeans,  but 
British  soldiers  have  been  known  to  secure  intoxication 
by  drinking  it  with  held  noses.  By  careful  distillation, 
it  is  possibte  to  get  rid  of  the  essential  oil  which  causes 
the  unpleasantness.  As  much  as  six  gallons  of  proof 
spirit  nave  been  gfot  from  one  cwt.  of  the  flowers.  The 
rectified  spirit,  when  placed  in  oak  casks,  takes  a 
yellowish  colour,  and  is  preferred  to  high-class  Irish 
whisky.  Analysis  shows  it  to  be  wholesome.  From 
the  seeds,  is  expressed  a  kind  of  oil,  which  is  used  for 
cooking  purposes,  for  admixture  with  ghee  (clarified 
butter),  and  for  lighting  and  soap-making. 

The  tree  thrives  in  poor  stony  ground,  and  might, 
therefore,  be  cidtivated  on  land  not  available  for  other 
crops.  Though  the  natives  protect  such  tiees  as  exist, 
they  do  not  seem  to  take  any  steps  to  increase  the 
number.  The  yield  of  flowers  is  proverbially  regular 
from  year  to  year.  When  dried,  they  will  keep  for 
almost  any  length  of  time.  The  large  proportion  of 
sugar  (60  per  cent.)  contained  in  them  has  attracted 
the  attention  of  agriculturists  in  this  country,  who 
see  in  them  a  valuable  cattle  food ;  and  Messrs.  T. 
Christy  and  Co.,  of  Fenchurch-street,  are  already  im- 
porting them  for  that  purpose. 


DRY  FOGS. 

Mr.  John  Aitken,  of  Darroch,  Falkirk,  has  made  a 
large  number  of  additional  experiments  on  the  forma- 
tion of  fogs  since  the  reading  of  his  paper  on  "  Dust, 
Fogs,  and  Clouds  *'  before  the  Royal  Society  of  Edin- 
burgh, in  December  last.  He  then  showed  that  particles 
of  watery  vapour  do  not  combine  with  each  other  to  form 
a  doud-partide,  but  that  the  vapour  must  have  soxne 
solid  or  liquid  body  on  which  to  condense.  Vapour  in 
pure  air,  therefore,  remains  uncondensed  or  super-satu- 
rated, while  dust-particles,  in  ordinary  air,  lorm  the 
nuclei  on  which  the  vapour  condenses  and  form  fogs 
or  cloud-particles.  The  main  conclusion  which  the 
author  drew  from  his  original  experiments  was  that, 
"if  there  was  no  dust,  uiere  would  be  no  fogs,  no 
douds,  no  mists,  and  probably  no  rain,  and  tiiat 
the  super-saturated  air  would  convert  every  object 
on  the  surface  of  the  earth  into  a  condenser  on 
which  it  would  deposit."  During  the  present  month, 
he  read  a  paper,  ilinstrated  by  experiments,  beforo  the 
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Fhiloflopliiofd  Society  of  Glasgow,  on  *'Fog8  and 
Atmospheric  Dust,"  and  in  the  following  week  he  oom- 
mnnicated  a  x)aper  on  ^'Dry  Fogs"  to  the  Beyal 
Society  of  Edinburgh. 

From  experiments  which  the  author  had]made,  he  had 
drawn  certain  conclusions,  which  were  thus  summed 
up  : — 1.  That  as  regards  quality  and  foggy  condensa- 
tion, there  was  dust  and  dust.     Some  kinds  of  dust  had 
the  power  of  determining  condensation  in  an  atmosphere 
which  was  not  saturated  air ;  and  from  other  experi- 
ments it  was  probable  that  some  degree  of  supersatur- 
ation  was  necessary  before  some  other  kinds  of  dust 
were  active.     In  highly  supersaturated  air  all  kinds  of 
dust  would  form  nuclei  and  determine  cloudy   con* 
densation,    but  in   unsaturated   air  only  some  kinds 
were  active.     2.  That  dry  fogs  might  be  produced  by 
some  form  of  dust  in  the  air,  such  as  sodic  chloride 
{common  salt),  thus  condensing  the  aqueous  vapour 
in  the  air  which  was  not  saturated.      3.   This  con- 
densing power   or    attraction  which  some    kinds    of 
dust  had  for  aqueous  vapour  explained  why  our  breath 
and  condensed  steam  dissolved  even  in  foggy  weather. 
4.  That  as  the  products  of  combustion  of  sulphur  de- 
termined the  condensation  of  water  vapour  in    un- 
saturated air,  and  gave  rise  to  a  very  iine-textured  dry 
fog,  they  were  probably  one  of  the  chief  causes  of  our 
town  fogs,  as  they  had  a  much   greater   condensing 
power  than  the  products  of  the  combustion  of  coal.     It 
was  not  claimed  that  Mr.  Aitken's  experiments  proved 
that  dry  fogs  in  the  country  were  produced  by  salt  dust. 
The  experiments  only  proved  that  salt  dust  could  pro- 
duce a  dry  fog.     In  a  note  appended  to  his  paper,  Mr. 
Aitken  added  that  since  making  the  experiments  which 
had  been  described,  the  fog-producing  powers  of  the 
products  of  highly  heated  chloride  of  magnesium  had 
been  tested,  and  were  found  to  possess  a  much  greater 
fog-producing  power  than  any  other  substances  with 
whion  he  had  experimented. 


GOLD  MINING  IN  JAPAN. 

The  Vice-Consul  at  the  port  of  Niigata,  in  a  recent 
visit  to  the  gold  mines,  which  are  situated  at  Shimo 
Aikawa,  on  the  upper  slopes  of  a  valley  extend- 
ing down  to  the  shore  through  the  town  of  Aikawa, 
states  that  these  mines  were  first  discovered  in  the  year 
1613,  in  the  time  of  lyeyasu,  and  have  been  steadily, 
though  slowly,  worked  by  manual  labour  till  1869,  when 
the  Government  determined  upon  applying  the  foreign 
method  of  mining.  Machinery  was  constructed,  and  in 
1872  was  in  full  working  order.  Three  mines  are  now 
being  worked — those  of  Ogiri,  Torigoi  (a  quarter  of  a 
mile  distant  from  Ogiri  on  higher  ground),  and  Aoban. 
Gold  and  silver  are  found  in  all  three,  but  copper  pre- 
vails in  the  first  two.  Torigoi  and  Ogiri  are  imperfectly 
connected  by  a  gallery,  3,000  feet  in  length,  and 
a  tramway  between  them  is  shortly  to  be  laid 
down.  Tlie  main  shaft  is  sunk  to  a  depth  of 
about  600  feet,  and  is  situated  between  the  three.  As 
the  ore  is  brought  up  from  the  mines  through  the  shafts, 
it  is  carried  in  trucks  to  sheds,  where  it  is  picked  by 
women  and  classified  into  four  kinds,  thence  it  is  con- 
veyed on  women's  backs  to  the  works,  at  the  rate  of  23 
cents  a  ton.  A  tramway  originally  connected  the  mines 
and  the  works,  but  it  was  partially  destroyed  by  a  storm 
some  years  ago  and  has  never  been  repaired.  A  new 
road  for  tramway  and  bridges,  however,  is  in  course  of 
construction.  First-class  ore  generally  contains  from 
50  to  2,000  yen  worth  of  g^ld,  silver,  and  copper  per 
ton.  This  ore  is  crushed,  reduced  to  powder  by  the 
stamps,  and  g^und  up  with  mercury  into  an  amalgam 
^the  latter  process  taking  eight  hours).  This  amitlffaTn 
is  distilled  and  afterwards  made  into  gold  and  silver 
ingots.  The  tailing  or  refuse  parts  of  the  a-mftlgum  still 
cootains  some  metal,  to  the  value  of  15  to  20  jtn  per 
ton^  and  i§Maakto  the  ooncentnitiBg  taUes,  where  the 


g^ld,  silver,  and  copper  are  concentrated.    I 

centrations  are  afterwards  sent  to  the  amelti 

where  the  ore  is  reduced  to  crude  black  oo]^ 

action  of  heat.      After  the  sulphur  has  been  < 

by  calcination,  the  crude  mass  is  melted  in  fla 

with  the  addition  of  lead.    The  lead  sinks  to  t 

of  the  furnace  wii^  the  gold  and  silver,  and  I 

is  left  behind.    The  smelting  process  is  repe 

or  four  times.    The  lead  is  collected  into  a  ma 

20  tons  cupelled  by  Gterman  furnaces,  and 

lapse  of  50  to  60  hours,  bullion  is  extracted 

made  into  ingots  of  5  to  700  oz.  weight.    '', 

ing  is  done  at  Osaka.     Second-class  ore  oont 

30  to  50  yen  worth  of  metal  per  ton,  and  is 

bullion  by  the  same  process  as  the  first.    ' 

fourUi-class  ore  are  first  crushed,  made  fin 

stamps,  and  subsequently  concentrated  by  t 

The  concentrations  are  then  reduced  by  smelt 

amount  of  gold  and  silver  produced  in  the  ye 

amoimted  respectively  to  2, 195,  and  91 , 7 1 3  oui 

Adachi,  the  superintendent  of  the  mines,  stat4 

total  loss  to  the  Government  in  working  the 

a  period  of  ten  years,  ending  1879,  has  bee 

yen   (about  £50,026).     This    amount,    howi 

Adachi  hopes  to  reduce  in  a  few  years.     He  \ 

erect  a  new  steam-engine  of  50  horse-power, 

and  6  amalgamating  pans,  and  to  make  othei 

ments,  the  total  cost  of  which  he  estimates 

yen  (£17,291).      The  annual  production  is  c 

be  about  420,000  yen  (£87,500),  and  the  w( 

penses  300, 000  yen  (62,500).     The  persons  ei 

the  mines  number  1,080,  including  120  worn 

picking.     Miners  working  eight  hours  a  daj 

cents,  and  the  average  wages  of  miners  pe 

six  months,  has  been  18  sen    3    rin  (about 

women  are  employed  for  carrying  ore,  and  i 

the  workshops.     Skilled  workmen  receive  2i 

day  of  12  hours,  while  in  TokiO  men  doing  si 

receive  40  to  50  cents.     Inferior  workmen 

cents.       The    average    wag^s    of    workmc; 

months,  have  been  14  sen  7  rin  per  day  ( 

There  are  41  overseers,  including  one  supc 

one  foreigner,  six  engineers,    and  four  cl 

daily  output  of  ore  is  about  20  tons,  and  abo 

quantity  is  reduced.     The  total  expense  of  r 

ton,  amounted,  in  the  year  1879,  to  21  yen  7 

£4  7s.).     In  the  percussion  tables  about  10  1 

duced  in  24  hours,  and  in  the  amalgamating 

9  tons  daily.   In  addition  to  the  mines  of  Og 

and  Aoban,  gold  has  also  been  found  in  sma 

at  Takinosawa,  about  12  miles  from  Aiks 

alluvial  deposit  of  the  bed  of  a  river,  and  aLs 

Mikawa. 


COEEESPOHDEHCE. 


TRADE  PROSPECTS. 

In  the  Society's  Jourfial  of  the  4th  inst., 
of  p.  193,  Captain  Bedford  Pirn,  B.N.,  a  ] 
authority   in    matters  nautical,   is  report 
said  that  '*  owing  to  the  repeal  of  the  Navig 
80  per  cent,  of  our  seamen  wero  foreig^ners. 

Ill  the  Timet  of  the  7th  inst.  (p.  8),  I  read 
melancholy  heading  of  "Disasters  at  Soa, 
British  vessels  had  been  reported  wrecked 
previous  week  (one  of  such  vessels  having  b 
another  41  vears  old) ;  that  the  total  numbe 
British  and  foreign,  for  the  present  year 
more  than  five  weeks  old)  had  been  205 ;  th 
had  been  lost,  and  that  the  appnnimate  ts 
perty  lost  had  been  £5,200,000,  indadiiig 
British. 

In  the  Tima  of  the  lltli  inst.  (p.  10)»  sIm 
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iBff  title  of  "Diaaseen  at  Sea,"  I  read  that 
I  VeriiM  reports,  in  port  of  203  Teeeels  of  all 
jmdmtiTig,  nowefter,  16  miaaing)  in  December 
ogluh  samng  Teavda  and  12  Englieh  steamers, 
osose  and  effieet  be  discerned  to  some  extent 
end  foregoing  statements  ?  Is  there  no  con- 
itweenthe  "loabel  of  tongfoes*'  and  nation- 
bidi  must  exist  on  board  our  ships,  when  four- 
^e  sailors  are  other  than  BritiBh  (supposing  the 
ind  learned  ex-member  for  Ghraveseud  to  be 

1  his  assertion),  and  the  loss  in  9  or  10  weeks 

2  X  93  4-  12  z=  127  British  vessels  above  re- 
),  and  the  loss  in  about  five  weeks  of  four 
Itrltng  of  British  property  ? 

B,  80  per  cent,  of  our  merchant  seamen  arc 
B^  how,  in  the  event  of  a  great  naval  war,  could 
■te  and  reliable  supply  of  British  A.B.  seamen 
fit  of  the  odd  20  per  cent.,  to  fill  up,  on  the 
the  complements  of  men  required  for  the  ships 
tof al  Navy,  and  to  man,  and  to  fight,  if  need 
Tcat  merchantmen  P 

liermen,  and  life  boat,  and  coast  guard  men 
)le  set  of  fellows,  but  could  they  be  spared 
n  our  shores  in  the  event  of  such  a  war  ?  And 
d  our  great  carrying  trade  be    safely  con- 

not  something  rotten  in  the  present  state  of 
id  are  not  the  enormous  losses,  as  well  as  the 
liums  paid  for  marine  insurance,  really  borne 
me-taix  (so  to  speak)  on  commodities  by  the 
ring  British  public  ?  Would  it  not  be  instruc  - 
turn  were  made  by  the  Board  of  Trade  of  the 
Tspectively,  of  British  and  foreign  sailors  on 

of  every  British  vessel  which  should  be 
•  seriously  damaged  ?  A  Salt's  Son. 


GOLD  IN  INDIA. 

attended  the  meeting  on  this  paper,  held  on 
e  nth  instant,  I  beg  to  make  the  following 
18  on  the  question  of  labour,  raised  during  the 

irould,  in  my  opinion,  be  a  mistake  to  send 
)  number  of  Cornish  miners  to  India,  as  they 
)  a  deal  of  trouble,  and  do  little  work.  Nor 
ary  to  do  so,  seeing  that  native  Wuddars  can 
1,  who  are  skilled  in  the  use  of  jumpers  and 
in  blasting  operations,  also  in  the  sputting  of 
ad  rocks  by  hammers  or  rows  of  w^gcs,  and 
[uickly  understand  any  system  that  may  bo 
r  carrying  out  works. 

i  only  Europeans  required  would  be  men  suit- 
ive  the  supervision  of  the  work,  with  a 
ficcr  to  organise  and  direct, 
iniou  is  formed  from  my  experience  in  India 
years  1866-7-8,  when  I  had  chief  charge  of 
i^tionof  the  railwav  works  between  Koolburg^a 
ore,  about  200  miles  north  of  Mysore, 
merations  were  commenced,  not  more  than 
forty  men  could  be  obtained,  and  these  were 
aed  to  the  kind  of  work,  but  within  a  year, 
from  eight  to  nine  thousand  men  were  got 
xxn  various  districts,  so  that  no  difficulty  as 
leed  be  apprehended. 

Jomr  RoBmsoN,  Civil  Engineer. 

East  Qximtaid  Bsilway, 
ineaf  »-aiffloe,  Kingscote,  East  Grinitead, 
Feb.  Uth,  1881. 


FREVKNTIOK  OF  FLOODS. 


on  every  farm  if  theee  ditches,  water-oouzses,  gnlleyBy 
&c.,  were,  as  far  aa  possible,  straightened;  but,  at  all 
events,  carefully  dredged,  widened,  deepened,  and 
(where  necessary)  embEmked.  It  would  be  neoeeaaiy 
to  resort  to  dredging  at  intervals  of  about  four  years^ 
even  when  the  work  was  well  done  at  first ;  in  fact,  con- 
stant attention  would  be  needed  as  a  consequence  of  the 
winter's  frost,  the  spring  freshet,  and  the  sunmier'a 
growth,  so  as  to  maintain  these  arteries  in  a  fit  condi- 
tion to  act  as  water  carriers.  It  may  be  as  well  to  add 
that,  if  this  were  done,  it  would  be  necessary  to  make 
arrangements  to  secure  effective  irritation,  and  also- 
a  storage  of  water  to  provide  for  seasons  of  drought. 

It  may  be  said  that  this  work  would  be  both  arduoua 
and  costly.     Unquestionably  ;  but,  at  present,  the  losa- 
to  the  country  through  the  desolating  waters  amounts, 
in  one  or  the  other  of  the  ways  I  have  mentioned,  ta 
hundreds  of  thousands  of  pounds  annually. 

The  best  plan  would  seem  to  be,  that  the  farmers- 
of  a  certain  district  should  associate  themselves  together,, 
employ  such  machinery,  and  such  a  number  of  hands,, 
under  skilled  and  experienced  management,  as  would 
ensure  the  effectual  carrying  out  of  the  work. 

Doubtless,  if  this  is  really  to  be  attempted,  the  land- 
lords must  assist.  The  farming  interest  is  so  heavilj 
weighted,  that  it  cannot  pay  even  a  moiety  of  the  coat. 
The  importance  of  the  subject  must  be  my  excuse  for 
bringing  it,  at  this  time,  imder  the  notice  of  members 
of  our  Society. 

Javes  O.  Beva^,  Assoc.  Inst.  C.E.,  &o. 

72,  Beaufort-road,  Edf^baston,  BirminghaTn, 
February  19th,  1881. 


OEHEBAL    HOTES. 


Tslephonei  in  India. — The  (Government  Telegraph» 
Department  in  Calcutta  obtained  in  November  last,  a  sample- 
supply  of  some  thirty  of  the  loud-speaking  telephones  of 
the  Gower-Bell  Company  for  experimental  trials,  and  it  is- 
reportcd  that  the  results  have  given  so  much  satisfaction 
that  the  company  has  now  received  by  tel^raph  an  order 
for  a  large  number  of  its  instruments.  If,  says  the  tngineer^ 
this  may  be  taken  in  conjunction  \rith  the  recently  announced 
refusal  of  the  Oovemmcnt  of  India  to  sanction  the  setting 
up  of  telephonic  exchanges  on  the  part  of  private  spectdators, 
it  would  seem  to  indicate  a  resolve  on  the  part  of  the  execu- 
tive itself  to  supply  the  Indian  public  with  what  will  soon 
be  found  to  be  an  indispensable  aid  to  the  business  and 
pleasure  of  life  in  India. 


Dg  tlie  fMe  of  the  ooontry,  one  is  struck  with 
r,  tRtaooa  ehuaoter  of  the  water-courses 
■InBBU  in  aaajr  plaoea,  also,  weed-grown 
I  vith  giftTBL    Mnoh  good  might  be  effected 


KESTINGB  OF  THE  80CI£TT. 

Adjourned  Meeting. 

Friday  evening,  at  eight  o'clock : — 

Febbuabt  25. — ^Discussion  on  Mr.  Sedley  Tavlor's- 
paper  on  ^' The  Participation  of  Labour  in  the  ^^fits- 
of  Enterprise.*'    W.  H.  Halt.  wiU  preside. 

OrdinXry  Meetings. 
Wednesday  evenings,  at  eight  o'clock:-^ 

Maaoh  2. — '*  Lighthouse  Gharaoteristioa."  By  Sir 
WiujAX  TaoMBON,  LL.D.,  F.R.S.  F.  J.  Bba]cwell„ 
F.R.S.,  Chairman  of  Council,  will  preside. 

Mabch  9. — "  Ascents  of  Chimborazo  and  Cotopaxi,. 
in  1880."    By  Edwaed  Whtmper. 

Mabch  16. — **The  Compound  Air-£ngine."  By 
Col.  F.  Beatjmost,  R.E. 

Mabch  23. — '  *  The  Licreasing  Number  of  Deaths  from 
Explosions,  with  an  Examination  of  the  Cauaea.'*    By 

COBNXLIUB  WaLFOBO. 

Mabch  30. — ''Recent  Advances  in  EleotEio  Light- 
ing."   By  W.  H.  Fbskb. 
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FOBEION  AND  COLONIAL  SSOTION. 

Tuesday  evemngs,  at  eight  o'dook: — 

ICabok  1. — "The  Languages  of  Africa."  ByBoBzar 

N.  CUBT. 

Maboh  15.— *<  Diamond  Fields  of  South  Africa." 
By  R.  W.  MxTBBAT. 

Apbil  6. — "  Trade  Relations  between  Great  Britain 
and  her  Dependencies.* '    By  Wxluax  Westoabxh. 

Applied  Chemistby  and  Physics  SEcnoN.' 
Thursday  evenings,  at  eight  o'dook: — 

Mabgh  24.—"  The  Future  Development  of  Electrical 
Appliances."    By  Prof.  John  Pkbbt. 

The  meeting  previously  announcd  for  April  7  will  be 
beld  on  May  12. 

Indian  Section. 
Friday  evenings,  at  eight  o'clock: — 

Maboh  4.—"  The  Results  of  British  Rale  in  India." 
By  J.  M.  Maclean.  Sir  David  Weddebbxtbn,  Bart., 
M.P.,  F.G.S.,  will  preside. 

Maboh  25. — "  The  Tenure  and  Cultivation  of  Land 
in  India."    By  Sir  Gbobob  Campbell,  K.C.S.I.,  M.P. 

Mat  13.— **Burmah."  By  General  Sir  Abthub 
Phatbb,  G.C.M.G.,  K.C.S.I.,  C.B. 

Members  are  requested  to  notice  that  it  may  be 
oeoessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantob  Leotubes. 

Monday  evenings,  at  eight  o'clock : — 

The  Third  Course  will  be  on  "  The  Sdentifio 
Principles  involved  in  Electric  lighting,''  by  Prof. 
W.  G.  Adams,  F.R.S.    Four  Lectures. 

SylUtbut  of  the  Courtt, 

Lectube  I. — Mabch  7. 
The  production,  regulation,  and   measurement   of 
electric  currents. 

Lectubb  n.— Maboh  14. 

The  laws  of  the  mutual  induction  of  currents  and 
magnets.  Efficiency  of  magneto-  and  dynamo-electric 
machines. 

Lectubb  III. — Maboh  21. 

Use  of  magneto-  and  dynamo-electric  machines  for 
electric  lightmg.  Heating  effects  of  the  current. 
Electric  lighting  by  means  of  the  arc. 

Lectubb  IV. — Mabch  28. 

Subdivisions  of  the  electric  current.  Incandescent 
lamps.  Luminous  effects  of  electric  currents  in  a 
vacuum,  and  in  various  gases.  . 

The  Fourth  Coarse  will  be  on  **  The  Art  of  Lace- 
making,"  by  kLAS  S.  Cole.    Three  Lectures. 

April  25  ;  May  2,  9. 

The  Fifth  Course  will  be  on  <*  Colour  Blindness 
and  its  Influence  npon  Various  Industries,"  by 
R.  Britdenell  Carteb,  F.B.C.S.    Three  Lectures. 

May  16,  23,  30. 


Institate  of  Aotaaries,  The  Qmtdxsngle,  K 
W.C,  7  p.m.  Mr.  O.  R.  Haidf,  "Tl 
obMTved  amonnt  tlie  Various  daMM  of  I 
in  the  Britieh  Empire  Mutoal  ABmrance  ( 

Medical,  11,  Cihandoa-etxeet,  W.,  8|  p.m. 

London  Ihadtation,  Finsbunr-circaa,  E.C., 
Justin  HcCaxtli7,H.F.,  <*&eland> 

TiTUDAT,  Macr  1 18T...80CIXTT  OF    ARTS. 

Addphif  W.C,  8  p.m.    (Foreign  and  Colo 
Hr.  Robert  N.  Cast,  **The  Languages  of 

Royal  Institution,  Albemarle-stieet,  W.,  i 
£.  A.  Sch&fer,  **  The  Blood."    (Lecture  ^ 

Medical  and  Chiruigical,  63,  Bemen-sti 
street,  W.,  8^  p.m. 

CiTil  Engineers,  85,  Great  George-street, 
8.W.,   8  p.m.     1.  Discussion  on  **  The 
limiting  Dimensiona  of  Girder  Bridget 
permittmg,  2.  Sir  William  Thomson,    * 
Tidal  Harmonic  Analyser,  and  Tide  Predi 

Biblical  Archfeologjr,  9,   Conduit-street, 
1.  Rev.  A.  Lowx7,  *'  A  Few  Notices  in  Ai 
Writings  on  the  Bagadty  and  Habits  of  Ai 
Eberhud   Schrader,    *'Abydenus  and 
Daniel." 

Zoolqcrioal,  11,  Hanover-square,  W.,  Sj^ 
F.  Moore.  **  Descriptions  of  New  Genera 
of  Asiatic  Nocturnal  Lepidoptera."  2 
Westwood,  "Observations  on  Two  Spec 
Butterflies,  PapiUo  castnr  and  P.  j^oUujc. 
Collett,  **  Halickaru*  aryphu*  and  its  Br 
Fro  Islands,  off  Trondhjem's  Fiord,  in  N( 

WsDirssDAT,  March  2kd...80CIETT  OF  ARTS 

Addphi,  W.C,  8  pan.    Sir  William  Thon 

house  Characteristics.'' 

Entomological,  11,  Chandos-street,  W.,  7  p.i 

Fharmaoeutical,  17,  Bloomsbury-square,  '\ 

1.  Mr.  £.  M.  Holmes,  **yote  on  Jafer 

2.  Mr.  £.  M.  Holmes  and  W.  Elbome,  " 
Drugs  from  Boootia." 

ArohsMdoffioal  Association,  82,  Sackville-etn 
Mr.  J.  RomiUy  Allen,  **  The  Saxon  Cross 
Lancashire." 

Obstetrical,  68,  BemersHBtreet,  Ozf  ord-strec 

Thursday,  March  3rd... Royal,  Burlington-house,  "^ 

Antiquaries,  Burlington-house,  W.,  8^  p.m. 

Limiean,   Bturlington-house,   W.,   8  p.m. 
Shattodc,  **  Reparative  Processes  in  Flan 
F.  Jeffrey  Bell,  "  The  Apparent  Retent 
anal  Plate  by  a  Toung  Echinometra.** 
Clarke,  **  Amebia  and  Macrostomia."    4. 
Watson,  **  Pleurotomidae  of  ChalUnger  £: 

Chemical,  Burlington-house,  W.,  8  p.m 
Hatton,  **  The  Action  of  Bacteria  on  Va 
2.  Dr.  C.  M.  Tidy,  "  The  Oxidation  of  O 
in  Running  Water."  8.  Dr.  F.  R.  Japp  i 
Wiloock,  **  The  Action  of  Aldeh^es  on  1 
qtdnone  in  presence  of  Ammoiua."  (Se 
4.  Dr.  Japp  and  Mr.  N.  H.  J.  Miller,  ** 
BenxoicAadonNapthaquinone."  (Fkelit 

London  Institution,  Finsbury-circus,  E.C., 
J.  G.  Wood,  "  The  Inside  of  an  Insect." 

Bonth  London  Photographic  (at  the  H 
SocixTT  or  Arts),  Ih  p.m. 

"Bml  Institution,  Albemarie-street,  W., 
William  Houghton,  "  The  Picture  Originj 
foim  Characters."    (Lecture  I.) 

Fatiioloffical,68,  Bemeis  stiect,  Qzford-stre 

Civil  ana  Mechanical  Engineers,  7,  Westminj 
S.W.,  7p.m.  Mr.  JT  B.  Walton,  ••  8t 
versus  Heavy  Works  " 

Archseological  Institute,  16,  New  Buxlingt 
4  p.m. 

FudatjMarch 4th.. .SOCIETY  OF  ARTS,  John-i 
W.C,  8  p.m.  Mr.  J.  M.  Maclean,  **  1 
British  Rule  in  India." 

Royal  United  Service  Institntion,  Whitehs 
Sir  William  Thomson,  "His  NewNavigi 
Madiine  and  Depth  Gauge." 

ROTal  Institution,  Albemarie-street,  W., 
William  lliomson,  *' Elasticity  viewed 
mode  of  motion." 

GeolqgiBts'  Association,  TJnivenity  Cdlesc 
1.  mfesBor  T.  G.  Bomiey,  **Remarki 
Oassiflcation  of  Rocks."  2.  Ptofessog 
'*  A  New  Theory  of  the  Fonnatioo  of  Bi 
J.  Slade,  "  Notes  on  the  Miotwoopic  8t 
Basalt  of  Swallow  Cliff  and  Uphffl.^* 

w.a,  8 


MUTUIGB  FOB  THI  XMVfTOi^  WSBZ. 

MovDAT,  Fbb.  SSrH....Royal  Geonanhioal,  TJnivenity  of  London, 
"^    "  *  ^TJ!:».^  P-™*..  ^  lUchard  Temple, 


of  aikkim,  on  <2m  Fhmtier  of  Tibetc 

-— 9,  Oondnit  ■titet,  W.,  8  p.m.    Dia- 

on  •"  lSMBaiayi«  Law  of  light  aadTAIr.". 


8atuboat,Mabch6tb... Ladies'  SaoitarrAaneiMiai 
or  THB  SOCIBTT  ow  ABT8},wpja.  Dt.' 
son,  **I>ome8tio Sanitation orJHMtttli at ! 
turelV.) 
Royal  Institntion,  Albsmiite  rtriti  W^ : 

miiartPOoto,*«ABeisiitBnrFt  iatteOM 
(LertonllLl 
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HOTICES. 


HTICPEB'8  PAPER  OH  CHIXBO&AZO. 

ordinaiy  meeting,  on  Wednesday,  9th 
r.  Edward  Whymper  will  give  an  account 
at  ascents  of  Chimboraso  and  Cotopaxi. 
to  accommodate  the  large  number  of 
who  have  applied  for  tickets,  this 
will  be  held,  by  permission  of  the 
he  Committee  of  Council  on  Education, 
stnre  Theatre  of  the  South  Kensington 

Admission  will  be  by  the  West  Entrance 
Lseum  in  Exhibition-road.  It  is  hoped 
rrangement  will  be  found  conyenient  to 
STS.  Though  every  effort  was  made,  it 
impossible  to  obtain  a  room  of  sufficient 
bie  Society's  House. 

eting  will  commence  at  Eight  o'clock. 
n  at  Half-past  Seven.  About  twenty 
all   remain  for  distribution,   and    one 

be   supplied  to  Members  who  apply 

number  is  exhausted, 
cm  can  be  admitted  without  a  Ticket. 
By  Order, 

H.  Tbxtemak  Wood, 
Secretary, 


RBIBI  AOOIOIHTB. 


lestiiig  of  the  Councii  on  Monday,  28th 
aa  applicatioa  from  the  Society  for 
I  flfaesi  Aeeidents  was  considered,  and 
\ng  gaaXLemeai  were  appointed  a  Com- 
BMsi  m  deputation  from  the  Committee 
Mi0ty»  viz. :— Sir  Butherford  Alcock, 
r.  O.O.  T.  B«rlliQr»  Mr.  Andrew  Cassels, 


Sir  Henry  Cole,  K.C.B.,  Sir  Philip  Cunliffe-Owen, 
K.C.M.G.,  C.B.,  CLE.,  with  the  Chairman  of 
the  Council  (Mr.  F.  J.  Bramwell,  F.B.S.).  The 
Committee  of  the  Street  Accidents  Society 
appointed  to  confer  with  the  members  of 
Council  are : — Lord  Dorchester,  Viscount  Temple- 
town,  the  Bev.  W.  Bogers,  Mr.  Brown,  and  Dr. 
€k>odsall. 


UVIOH  OF  nrSTITUTIOHS. 

The  following  Institution  has  been  received  into 
the  Union  since  the  last  announcement : — 

North  London  High  School  for  Boys,  Castle-house, 
Kildiaay-gfTove,  K. 


APPLIED  CHEMIBTBY  AHD  PHTSIC8  SECHOV. 

Thursday,  Feb.  24,  1881 ;  Captain  Sir  Geobob 
Nabes,  B.N.,  K.C.B.,  F.B.S.,  in  the  chair.  The 
paper  read  was  *'  Deep  Sea  Investigation,  and  the 
Apparatus  employed  in  it,*'  by  J.  J.  Buchanan, 
F.E.S.E.,  F.EJ3.  This  will  be  printed  in  the  next 
number  of  the  Journal, 


PEOCEEDIirGS!   OF   THE   SOCIETT. 


ADJOUBHED  OBDIKABY  MEETIHO. 

Friday,  February  25th,  1881 ;  W.  H.  Hall  in 
the  chair. 

The  discussion  on  Mr.  Sedley  Taylor's  paper  on 
**  The  Participation  of  Labour  in  the  Profits  of 
Enterprise,"  adjourned  from  the  16th  ult.,  was 
resumed. 

Xr.  Oeorge  Shipton  said  he  should  like  to  refer  in  a 
few  words  to  the  remarks  of  the  Chairman  in  reference 
to  English  trades  unions.  He  understood  him  to  say 
that,  probably,  we  had  not  been  able  to  see  our  way  to 
such  a  means  of  reoonoiUng  the  interests  of  employers 
and  employed  in  this  count^  as  had  been  arrived  at  on 
the  Continent,  in  consequence  of  the  hostility  of  English 
trade  societies.  He  was  sure  the  Chairman  would  be  the 
last  knowingly  to  inflict  such  iu^'ustioe  on  English  trade 
societies,  and  he  could  assure  lum  that  members  of  the 
tradessocieties,  instead  of  being  hostile  to  any  conciliatory 
offer,  were  always  the  first  to  make  it.  He  could  say  a 
great  deal  on  the  other  side,  of  men  who  had  entered 
into  negotiations  and  signed  contracts  that  there  should 
be  no  alteration  of  time  or  of  wages  without  three  or  six 
months'  notice,  and  he  had  known  employers,  in  the  faoe 
of  anagreement  like  that,  signed  by  both  sides,  scatterthe 
whole  uiingto  the  winds  withuutthe  leastnotioe,  and  insist 
on  a  reduction  of  wages,  and  lock  the  men  out  if  they 
refused.  There  was  a  case  of  the  kind  in  Bristol  at 
that  very  moment.  However,  he  had  no  desire  to  use 
words  which  would  increase  any  bitterness  which  might 
exist  between  employers  and  employed.  They  were  met 
for  a  difiSexent  purpose,  that  of  enaeaTOiutiiif^XA  t«oqi^-> 
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^lad  to  canj  out  subh  a  sohemt  as  that  pro- 


ViUiam  BoUt  oould  not  quite  agree  with  the 
;  semarks  of  Ifr.  Shipton.  He  rather  andert>tood 
e  10  per  oent.  would  be  5  per  csnt.  on  the  capital 
id  in  the  busineas,  and  that  the  other  5  per  cent, 
be  for  the  maintenance  of  the  manager.  As 
I  the  importance  of  dividing  a  portion  of  the 
>  imong  the  labourers,  there  should  be  a  con- 
i«(  opinion,  and  he   thought,  on  the   general 

tof  the  paper,  they  would  be  all  agreed.  In 
i  wliich  they  all  professed  to  be  the  rule  of 
hi,  they  were  told  not  to  muzzle  the  ox  that 
■t  the  com,  and  that  the  labourer  was 
bflf  his  hire.  Anyone  at  all  acquainted  with 
■etare,  agriculture,  or  commerce,  found  that  it 
hi  interest  of  the  employer  to  do  his  dutv*  to  the 
in,  by  giving  him  a  suSficient  wage  for  his  day*s 
vhich  8hould  allow  him  to  provide  for  old  age. 
iboald  all  do  what  they  could  to  encourage 
tsd  the  principle  now  brought  forward  would, 
^  encourage  that,  and  also  the  straightforward 
Mas  which  they  all  desired  to  itee  in  the  work- 
a.  The  paper  had  given  proof  of  the  beneficial 
of  participation  in  profits  in  France ;  and  not- 
iding  some  difference  in  the  habits  of  the 
and  Eag'Iirth,  he  did  not  see  why  the  same 
ahoold  not  be  adopted  here.  The  remark 
'  result  of  labour,  imtil  it  was  ascertained, 
onknown  quantity,  was  quite  correct ;  but 
Mirer  might  be  paid  the  regular  wages 
iistrict,  and  at  the  end  of  the  year  the 
oidd  be  very  easily  reckoned.  That  would 
ularlv  applicable  to  agriculture.  There  were 
in  iCngland  where  that  was  done — as,  for 
on  the  property  of  the  Speaker  of  the  House 
)ns.  No  doubt,  there  would  be  occasions— as, 
loe,  the  year  before  last,  which  was  the  most 


the  employer.  But  take  the  case  of  hazardous  busi- 
nesses,  such  as  collieries,  in  which  he  was  largely 
interested,  and  in  one  of  which  he  was  a  director. 
They  were  liable  to  explosions  and  all  sorts  of  acci- 
dents. Would  anv  man  who  had  money  be  satisfied 
to  put  it  in  these  hazardous  things  for  five  per  cent.  ? 
It  would  pay  verv  well  in  some  thingfs.  Three  per 
cent,  paid  in  Consols,  but  20  per  cent,  would  scarcely  be 
a  remunerative  return  in  other  occupations,  such  as 
mining,  where  the  chances  of  loss  of  both  capital  and 
interest  were  very  great.  Mr.  Shipton  also  stated  that 
the  whole  of  the  profits  should  be  oivided  amount  the 
workpeople ;  not  that  which  they  made  by  their  own 
diligence  or  extra  work.  But  would  they  divide  the 
losses  as  well  ?  It  was  necessary  to  face  this  question. 
They  would  only  give  five  per  cent,  interest,  and  all 
the  additional  profits  must  be  divided  amongst  the 
what  about  the  losses.    For  various  reasons  he 


men 


was  in  favour  of  a  partial  division  of  profits  and 
superannuation.  If  a  man  went  into  an  establishment, 
such,  for  instance,  as  Krupp's  Iron  Works,  and  he 
knew  by  the  rules  ho  would  be  entitled  to  superannua- 
tion by  a  certain  time,  it  was  a  check  on  the  natural 
tendency  of  a  young  man  to  chanse,  and  the  conse- 
quence was,  men  would  stop  in  8U(£  an  establishment, 
with  the  result  that  they  went  on  all  through  their 
lives  at  good  wages,  with  plenty  to  eat  and  drink, 
and  ever^^hing  a  mau  wanted,  whereas,  if  they  got  the 
whole  of  their  profits  they  would  probably  become 
rolling  stones  and  ramble  about,  some  would  get  to 
high  positions,  and  others  would  go  to  the  worlmouse. 
He  should  prefer  the  middle  course,  giving  the  man  a 
share  every  year  of  the  extra  profits,  and  putting  by 
an  equal  amount,  which  he  should  be  paid  in  case 
of  accident  or  death.  A  case  had  been  mentioned  of 
the  money  put  by  being  seized  by  creditors,  and  he 
believed  something  of  the  same  sort  took  place  with 
regard  to  a  co-operative  farm,  which  was  carried  on 
successfully  for  some  time  in  Ireland,  but  all  this 
kte  year  ever  remembered — when  there  would  i  could  be  guarded  against  if  proper  arrangements  were 
rofits.  One  gentleman  said  the  loss  to  the  I  made  in  the  first  place.  Then  it  was  said  that  new 
interest,  on  wheat  alone,  was  five  millions ;    men  ought  to  share  with  the  old,  but  he  could  not  see 

the  justice  of  that.  It  was  not  the  case  anywhere, 
that  he  knew  of,  that  a  new  man  in  an  establishment 
got  equal  wages  with  an  old  one,  except,  perhaps,  in 
a  particular  shop,  where  every  man  went  m  on  the  same 
footing,  under  special  circumstances.  Ho  believed  the 
participation  pl^  was  the  best  which  could  be  adopted; 
and  he  thought  the  reason  why  some  efforts  of  this  kind 
had  failed  was,  Uiat  the  difficulties  were  not  sufficiently 
appreciated  and  provided  against.     Some  men  would 


elieved  it  would  be  found  the  loss  would  be 
)  millions ;  and,  of  course,  in  that  year  the 
ral  labourer  would  have  had  no  division  of 
all.  He  hoped  to  see  the  time  when,  by 
ucation  and  more  thrift — which  every  one 
courage  by  their  own  example,  whatever  their 
Q  life— the  position  of  English  workmen  would 
red.  No  one  ever  rose  to  eminence  without 
plication.      This  was  shown  in  the  case  of 


Loore,  the  Morrisons,  and  others.    Some  might ;  Dot  care  for  the  system,  others,  on  the  contrary,  appre- 

NTorkmen  had  not  the  power  of  doing  so  gene-  ;  ciated  it.     He  could  understand  why  Ledaire  succe^ed, 

t  he  said  they  had.    He  knew  instances  of 

who    had   raised   themselves   from   common 

,  to  be  small  farmers ;   but  then  they  made 

bic^  the  generality  did  not  do— they  were  not 

ir  drinkerB,  but  made  the  most  of  every  trifle. 


linlaa  said  he  did  not  come  with  the  intention 
ng,  but  he  thought  he  was  bound  to  meet 
the  remarks  which  were  made  by  Mr.  Shipton 
■rd  to  employers  and  workmen.  He  stated 
wc^Emen  were  always  anxious  for  arbitration, 
abmit  theix  case  for  equitable  decision,  and 
smployera  were  not  so.  But  look  at  the  present 
i^irs  in  Lancashire  and  Yorkshire.  In  these 
theooUien  have  strook  for  higher  wages,  which 
bjen  say  they  cannot  give;  and  they  have 
u  proof  of  thisy  to  lay  their  books  before  any 
it  aooonntani,  and  to  submit  the  whole  diroute 
rtion.  AoQonUng  to  the  papers,  that  had  been 
He  did  aoi  wian  to  say  a  word  against  work- 
Im  ptotirtod  mgainst  the  entire  class  of  em- 
ad  MpitaBfte  being  stigmatised  as  tyrannical 
ik  bfsean  eoBBe  bad  been  baish.  Mr.  Shipton 
Id  man  Hhmt  flte  per  cent,  beis^  allowed  to 


by  reading  his  life.    He  started  as  a  workman,  and 
gradually  built  up  his  establishment,   and   he  could 
imagine  him  carenilly  selecting  his  men  and  his  fore- 
men ;    and   when    he    commenced  tliis  participating 
scheme  he  was  surrounded  bya  set  of  men  ^  whom  he 
knew,  and  who  know  him.     The  same  principle  would 
answer  in  this  country,  and  it  would  help  to  put  an 
end  to  piece-work,  which,  in  the  interest  of  all  con- 
cerned, it  would  be  well  to  get  rid  of,  if  possible.    He 
did   not   see  why  the   plan    should   not   succeed,  if 
it  were  carried  out  here  with  the  intelligence  which 
Frenchmen  exhibited,  but  it  should  not  be  put  in  force 
without  preparation.    The  men  should  be  selected  in 
the  first  place,  and  there  should  be  means  for  getting 
rid  of  those  whom  it  did  not  suit.    He  had  always 
seen,  that  if  you  g^ave  a  man  an  interest  in  his  work 
it  would  be  done  better,  and  more  of  it  would  be 
done. 

Xr.  George  Howell  said  Ledaire^s  system  did  provide 
for  dividing  profits  with  the  very  newest  comer  mto  the 
firm,  an  instance  of  which  was  given  in  Mr.  Hall*s  book 
orinMr.  Sedley  Taylor*  •  arUcle,  of  iLinaai'^boYaA.'^^irftad. 
one  day  of  ten  boors,  irbeu  ^  twevw^  ^  tttaa^  laa- 
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50  centimes  for  his  wages,  and,  at  the  end  of  the  year, 
he  had  his  proportion  of  profits  just  the  same  as  the 
rest.  He  thonffht  thej  had  not  yet  realised  the  principles 
laid  down  in  the  paper,  the  central  point  being  that  the 
men  contribnted  nothmg  in  the  shape  of  capital  to  the 
firm,  bat  the  whole  of  the  capital  was  got  out  of  profits. 
He  was  now  nsing  the  term  capital  in  the  sense  of 
money,  not  in  the  widest  sense.  The  principle  seemed 
to  be  this,  that  the  men,  not  by  working  longer  hoars, 
but  by  working  the  ordinary  day  and  being  paid  the 
oorrent  wages  in  the  trade,  haying  a  chance  of  partici- 
pating in  the  profit,  threw  an  amount  of  intelUg^oe, 
and  skill,  and  energy  into  their  work  which  had  not 
pareyioosly  existed.  He  did  not  think  the  work- 
men had  anything  at  all  to  complain  of  in  that 
respect.  If  they  were  paid  the  current  wages, 
they  realised  that  for  which  unions  were  primarily 
started,  and  if  by  extra  energy  and  skill  they  could 
create  more  profits  than  the  master  originally  obtained 
by  the  ordinary,  perhaps  slovenly  and  wasteful  work, 
they  were  allowed  to  participato  in  those  extra  profits. 
That  was  only  the  first  initiatory  stag^e  of  the  scheme, 
a  stage  which,  to  his  mind,  could  be  applied  easily  to 
almost  the  entire  ramifications  of  industnal  life  in  this 
country,  and  the  workmen  surely  would  have  nothing  to 
compliun  of  if,  after  having  been  paid  their  just  wages, 
they  realised  something  m  the  way  of  profits,  the 
higher  the  share,  the  better,  of  course ;  in  Leclairo's 
estobliahment,  it  amounted  to  about  15  per  cent.  It 
ended  in  this — and  the  moral  was  the  grandest  part  of 
it— that  these  workmen  became  better  workmen  than 
the  ordinary  workmen  in  the  trade,  and  were  not  only 
paid  the  ordinary  wages  of  the  district,  but  could  com- 
mand higher  wages,  and  were  actually  paid  higher 
wages,  and,  in  addition  to  that,  still  had  the  bonus. 
Tliat  was  the  earlier  stage  of  the  matter,  but  it  was  the 
other  stages  taken  up  by  Leclaire  which  showed  up  the 
moral  grandeur  of  the  scheme,  and  he  could  not  belieye 
Engliwmen  were  so  far  behind  Frenchmen  that  the 
same  could  not  be  done  here.  He  did  not  think  English- 
men were  more  selfish  than  Frenchmen,  though  they 
might  not  be  quite  so  free  in  their  speculations.  Ijeclaire's 
scheme  was  worked  out  under  the  great  disadvantage  of 
not  being  able  to  meet  in  public  and  discuss  their  plans, 
and  thus  lay  down  the  basis  upon  whidi  to  work.  The 
first  starting-point  seemed  to  have  been  his  absolutely 
bringing  in  some  bags  of  money  and  dividing  the 
profits — not  upon  the  year  he  had  promised  them,  but 
upon  the  previous  year,  because  the  (Government  had 
xefuAed  permission  to  hold  a  meeting.  The  scheme 
which,  perhaps,  caused  the  greatest  amount  of  discus- 
sion was  the  greater  and  broader  one,  in  which  the 
men  became  absolute  co-partners — a  sdi^ne  which,  in 
a  certain  sense,  had  been  applied  in  this  country,  and 
was  still  applied  in  some  mstances ;  but,  in  this  par- 
tienlar  case,  not  only  were  the  men  paid  their  full 
wages,  and  participated  in  a  certain  proportion  of 
prcfits,  but  were  entitled  to  all  the  brents  of  the 
mutoal  aid  society — in  its  first  stage  contributed  to  by 
the  men  and  by  the  masters,  but  ultimately  <mly  con- 
tributed to  b]r  the  i^rofits — and  the  men  participated  in 
the  fimt  distribution  of  its  funds  when  the  society  was 
dissolved.  Subsequently  to  that,  and  in  all  later  stages, 
the  capital  seemed  absolutely  to  have  been  created  out 
of  the  fi™*  a  proportion  of  it  having  been  set  aside, 
in  addition  to  the  waffes  and  the  bonus,  until  the 
mutoal  aid  society  had  sufficient  funds,  or  nearly 
•o  (the  balance  being  made  up  by  Leclaire  him- 
self), to  make  it  a  sleeping  partner  in  the  concern. 
When  the  employers  of  Englemd,  or  a  large  number  of 
them,  could  once  see  their  way  to  say  to  any  number  of 
men  in  their  employment  that  they  were  prepured  to 
make  a  similar  step  to  that,  his  belief  was  that  the  work- 
men, whether  unionist  or  non-unionist,  as  a  rule  would 
jump  at  it,  bat  the  difficulty  was  the  one  hinted  at  by 
the  tut  speakor  with  regard  to  the  looses  Uiat  might  be 
mmtaiaeam  the  coarse  ot  bndiiew.    Those  losses  were 


prudently  prepared  for  by  Leclaire,  as  they  were  \jj  i 
other  prudent  employers.  A  man  who  made  20  ^ 
cent,  inis  year,  as  a  celebrated  firm  did  whidi  hadbi 
referred  to  in  the  course  of  the  debate,  and  dividel 
the  profits  among  the  proprietors,  and  made  no  \ 
vision  by  a  reserve  fund,  and  then  asked  the  bmk 
help  bear  the  loss  when  it  came,  was  a  very  diffa 
thing  to  Ledaire's  system.  It  was  not  enoogl 
say  whether  the  firm  should  reserve  to  themsrives  C 
cent,  or  10  per  cent.,  seeing  that  the  firm  mado 
business  and  found  the  capital.  No  doubt  5  per  « 
certain  was  beginning  to  be  reoognised  as  much  b 
than  a  fluctuating  per-centage,  rang^ing  from  19 
cent,  or  20  per  cent  to  nil ;  and  when  they  • 
provide  ag^amst  these  conting^endes,  it  mi^^ 
found  that  5  per  cent,  would  be  sufficient, 
was  just  the  amount  reserved  by 
interest  on  capital  in  his  business,  that 
given    equally    to    the    partners    for    their 


and  to  the  mutual  aid  society  for  its  share, 
its  share  of  capital  was  made  out  of  the  profifti. 
question  was,  was  there  any  insuperable  diiBoali 
tiie  part  of  English  working  men  to  entertain  pnopi 
of  this  kind,  should  thev  be  made  by  tiieir  en^loyt 
He  could  not  conceive  tor  one  moment  tiiat  thevri 
any  objection  to  the  scheme  being  tried  an] 
that  any  well  organised  trade  union  would 
objection  to  it.  It  was  altogether  outside  the 
of  the  unions.  He  did  not  mean  to  say  but 
well  conducted  firm  of  this  description  might  ii 
ally  interfere  with  the  working  of  the  union, 
some  of  the  societies  had  a  very  well  elaborated  i 
of  mutual  aid,  in  the  shape  of  a  sick  fund,  an< 
work  fund,  and  so  on,  such  as  was  provided  foria-t 
mutual  aid  society  of  Leclaire,  and  that 
interfered  with  indurectly ;  but,  if  it  were  foi 
this  could  be  done  better  in  some  other  way, ' 
men  would  soon  ag^roe  to  the  change.  But  sappoMJ 
scheme  to  go  on  in  the  most  favourable 
would  be  a  lon^  time  before  it  would  be  able  to  do  li 
with  gfreat  umons,  like  that  of  the  engineers',  vli 
perhaps,  provided  more  for  the  sum  paid  in  taaal 
other  benefit  society.  He  could  see  many  reasoMl 
workmen  should  seek  these  advantages  if  empLoyenw 
only  willing  to  concede  them,  but  it  was  lamciititf 
him  to  find  that  instead  of  the  bonds  of  union  beM| 
emyloyers  and  employed  being  made  closer  tfaej  j 
being  continually  loosened.  They  began  that  ll 
they  went  from  uie  month  to  the  week  in  hiring,  flj 
from  the  week  to  the  day,  and  again  from  the^ 
the  hour,  and  the  system  existed  now  of  meve  akl 
contracts.  How  was  it  possible  for  any  indifil 
man  to  have  an  interest  in  the  welf an  and  ]^ 
perity  of  a  firm  when  he  might  be  iliiimiwii  4 
minute's  notice  ?  Anything  iniich  would  gifs  1 
a  permanent  and  bindmff  interest  in  the  fins  M 
help  him  in  future  lire  in  more  ways  tha  i 
mere  fact  of  getting  reg^ular  wages,  beoauseift^ 
have  a  great  moral  effect.  He  was,  thflrfl 
in  favour  of  helping  forward  this  movement  as  fv 
possible,  by  discussion  and  otherwise,  until  ■omitl 
ployer  of  labour,  having  sometiiing  like  the  goM 
sympathies  of  Ledaire,  would  be  prepared  to  tzy  tt 
a  broad  basis.  With  regard  to  the  dianfller  cf  ] 
business  in  which  it  was  tned,  he  did  not  think  tbiil 
house-painting  and  decorating  buameas  in  Pttb  i 
quite  of  the  precarious  kind  that  it  ynm  in  this  (MnmI 
and  so  far,  Leclaire  had  an  adyantago ;  hoi  tt  —j 
recdieoted  that  the  painting  and  &eoratingirf 
this  country  were  not  limitM  to  those  who  wvf  ^ 
nected  with  jerry  builders  and  field  rangfaig,  aiBi 
oalled.  There  were  great  firms  in  Lcndun  wA  f 
their  men  on  almost  permanontly,  only 
them  under  great  and  continued  prewmo.  If  tttj 
could  be  tried  in  that  partionlar  trade  when  ai 
to  take  upon  himself  a  oertaia  wnanaA  9i  ' 
action,  and  yet  must  oo-oparaltivilhllbt' 
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prodaoe  a  good  result,  it  could  be  done  in 
4.    It  was  tried  in  thU  country  to  a  greater 
m  many  supposed,  espedaUy  on  the  system 
icnlarly  commented  upon    by    Mr.    Shipton 
fezxed  profits;    but   it    sometimes    beoiame 
to  compel  the    owner  of    a   share  in   the 
profits  to  go  out  of  the  firm,  and  take  his 
lihhim.    He  did  not  know  whether  he  was 
curate,  but  he  had  heard,  on  good  authority, 
n  who  had  been  for  24  or  25  years  occupv- 
|Hd  position  in  a  considerable  firm,  and  who 
Af  in  life  had  participated  in  the  profits  to  a 
iriBt,  and  also  allowed  a  portion  of  his  salary 
■riite.     Ultimately,   some  alterations  being 
hfte  firm,  it  was  suggested  to  him  that  he 
Mhefromthe  butdneHs;  he  was  willing  to  do 
^  k  did  not  like  leaving,  but  said  he  should 
mhis  money  there.    He  was  told,  however, 
Vbd  u  much  as  they  knew  what  to  do  with, 
vogh  it  seemed  an  incredible  sum,  he  was  in- 
on  gtMd  authority,  that  the  man  was  paid  no 
B  £50,000  as  his  shiire.    In  Ledaire^s  establish- 
Pffcent.,  on  the  average,  was  divided  for  nine 
u  in  addition  to  that  the  men  had  £21  each  out 
ntual  aid  fund  when  it  was  shared.     If  they 
)  on  to  a  seoond  share  in  that  fund,  it  seemed 
that,  in  the  course  of  the  next  15  years,  they 
fc  shared  from  £50  to  £60  each.      He  could 
iuA  h«)  hoped  some  employers  in  this  country 
e  their  way  to    bind   their   men   to   them 
ing   them    a   participation   in   profits,    and 
'  making    them    co-partners    in    the   firm, 
DC  example  of  that  kind  would  do  a  great 
to  advance  the  matter  than  any  amount  of 


U^  said  he  had  read  Mr.  Taylor's  paper  and 
ion  on  the  previous  occasion,  although  he  was 
t,  and  he  was  strongly  of  opinion  that  under 
iditions  labour  was  entitled  to  much  more 
sent  it  generally  received  out  of  the  profits 
se.  He  said  this  as  an  employer.  Taken 
%  capital  now  stood  as  an  absolute  ruler  of 
.exercise,  a  despotism  of  the  most  absolute 
but  he  was  of  opinion  that  such  a  system 
be  much  longer  tolerated.  These  schemes 
dieved,  honest  endeavours  to  find  a  remedy 
i  for  labour  more  justice,  and  he  should 
wist  in  the  proposed  society  for  making  the 
r  Imown.  It  would  be  much  more  difficult, 
in  Inland  than  in  France,  because  the 
gre  much  more  suited  to  co-operation  ;  the 
ere  alow  to  believe  in  any  idea  until  it  was 
bo  an  advantage,  whilst  the  French  were 
T  any  new  scheme  of  equality  and  frater- 
tb  respect  to  the  conditions  under  which 
on   oo^ld   and   should  be   attempted,  any 

to  try  it  where  the  employer  did  not 
OQosider  that  he  had  oertam  moral  duties 
aboor,  wofuld  soon,  he  feared,  end  in  failure. 
m  read  a  paper  at  the  last  Trades  Union 
in  which  he  dealt  with  the  position  of 
,  and  pointed  out  that  they  ou^ht  to  regard 
I  •■  diacharging  a  public  function,  namely, 
niMRTBtors  and  administrators  of  human 
Unlen  eapitaUsta  recognised  these  moral 
i  obtained  the  respect,  esteem,  and  trust  of 
■MB,  he  oonldaee  nothing  but  failure.  Carlylo 
■ah  never  jet  paid  one  man  fully  his  deserts  to 
iDd  signer  would.  You  might  commence 
ooiitaoQiioenLbyanpealingto  the  greed  and 
of  the  gmph^hf  ana  in  that  way  get  them  to 
raad  aoMMi  monej,  and  assist  capitalists  to 
M,  aad  thli  waa  pretty  well  as  far  as  Mr. 
ttad  ikm  natter  to  be  oarried,  but  in  his 
b  WM  a  aopt  oljeofcUmable  way  of  gaining  a 
ijn&f&My,  tm  if  that  oonld   be  thus 

Tbaj  mnat  ftlQwal  to  the  great  moral  power 


in  man,  not  to  his  selfishness  and  greed.  A  true  work- 
man did  not  work  honestly  and  thoroughly  bocauae  he 
was  paid  to  do  it,  but  because  he  felt  to  do  the  contrary 
was  despicable  and  dishonest. 

Kr.  Pfbandes  thought  they  were  overlooking  the  fact 
that  a  great  deal  had  iJready  been  done  in  past  years 
in  the  direction  pointed  out  by  the  paper  m  foreign 
countries.  Twenty -four  or  twentjr-fivo  years  ago,, 
efforts  were  made  in  this  direction  in  the  Australian 
Colonies,  and  he  wished  to  point  out  the  nccossity  of 
turning  attention  to  what  our  own  couutrymeu  had 
done,  when  released  from  the  trammels  so  much  com- 
plained of,  which  hampered  them  at  home.  There  wero 
thousands  of  the  most  intelligent  of  our  countrymen 
living  in  the  colonies  and  foreign  countries,  who  wore 
actually  now  competing  under  most  favourable  circum- 
stances with  those  at  home,  and  the  time  had  come  when 
a  question  like  this  should  be  taken  up  on  a  broader 
basis,  so  that,  admirable  as  the  paper  was,  he  sub- 
mitted it  was  not  altogether  what  was  required.  If 
they  could  go  abroad  and  see  how  their  own  country- 
men succeeded  there,  they  might  learn  some  very 
valuable  lessons.  The  improvement  liad  to  come 
from  the  men  themselves.  He  had  seen  En^lisli- 
men,  landing  in  Melbourne,  laughed  and  jeered 
at  as  new  (£ums  by  their  own  countrymen,  who 
had  only  been  two  or  throe  years  in  tho  colony; 
and  in  tho  same  way  in  Castle  Grarden,  Now  York,  he 
had  seen  them  laughed  at  as  gawkies,  by  thoso  who 
had  only  been  in  that  countiT'  a  year  or  two.  Ho  had 
seen  the  same  class  in  the  New  English  States,  and  in 
tho  colonies,  showing  a  wonderful  improvement  in  tw(» 
or  three  years ;  and  since  his  recent  return  to  this 
country,  he  had  seen  the  necessity  of  something  more 
than  tne  merely  half-hearted  measures  which  were 
continually  suggested,  being  brought  forward.  Ho 
did  not  think  it  was  practicable,  in  a  ^utnness 
point  of  view,  to  entirely  adopt  principles  which  might, 
more  or  lees,  succeed  in  foreign  countries  like  France ; 
but  an  entirely  reformed  social  system  would  be  needed ; 
and  that  reform  must  come  from  below  as  well  as  above. 
While  there  were  these  confiicts  going  on  between  work- 
men and  employers,  and  they  were  constantly  quarrel- 
ling over  the  shell,  other  nations  were  stopping  in,  and 
taking  the  oyster  out.  Our  commerce  was  falling  from 
our  hands,  simply  from  the  quarrels  of  labourers  and 
capitalists.  How  could  they  expect  a  division  of  the 
profit  which  must,  in  gpreat  measure,  result  from  clover, 
nard -headed  men,  when  they  were  obliged  to  go  on  the 
market,  and  speculate  in  raw  material,  to  keep  their 
hands  employed.  When  he  was  abroad,  some  of  their 
OYfiL  correspondents  had  sent  out  goods  which  were 
sold  at  a  loss;  but  they  were  manufactured  simply 
to  keep  the  mills  g^ing.  How  were  profits  to 
be  divided  in  such  oases  P  Would  the  men  stand 
having  a  per-centage  taken  off  their  paltry  wages, 
in  case  the  head  of  the  firm  made  a  mistako  on  the 
market  ? 

The  Chairman  said  there  was  no  intention  of  taking 
anything  off  anyone's  wages,  the  proposal  was  to  add 
something  to  them. 

Vr.  Pfoundes  said  what  he  wanted  to  point  out  was 
the  necessity  of  looldng  to  what  our  countrymen  were 
doing  abroad. 

Vr.  Fhillipi  said  his  impression  was  that  no  system 
except  that  of  Leclaire  was  worthy  of  consideration, 
because  all  the  others  were  simply  tho  development  of 
solfitdmess.  They  sprang  from  selfishness  in  the  em- 
ployer, were  calculated  to  develop  selfishness  in  the 
workmen,  and  on  the  whole,  would  tend  to  demoraliaii- 
tion.  Lertlairo*s  principle  was  very  simple^  axid.  "woxsW  ■ 
be  immediately  apptioable  not  to  one  <>te;\ip^\.\o\v«TX^, 
hilt  wherever  people  were  employed  •,  t\ic  ouV^  ro^vj^wa^tt 
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was  to  find  the  employers  with  an  inborn  spirit 
of  justice  sufficient  to  indnoe  them  to  put  it  in  practice. 
Once  you  had  the  principle,  others  would  soon 
follow  and  co-operato.  The  public,  who  were  much 
interested  in  the  kind  of  goods  they  purchased,  could 
assist  by  giving  such  establishments  their  support. 
Sometimes  there  was  a  confusion  made  between  the 
capitalist  and  employer.  You  sometimes  hesurd  rich 
men  called  captains  of  industry,  but  many  of  them  were 
not  captains  of  industrv  at  all ;  they  were  simply  owners 
of  capital,  who  farmed  the  industry  and  intelligence  of 
other  men.  They  took  six  portions  out  of  ten,  and  gave 
the  workman  onlyfourtolive  upon,  while  they  grew  rich 
on  the  six  ^arts  they  had  taken.  That  was  the  general 
rule,  and  it  was  supported  by  the  principles  of  the 
dismal  science.  To  tnese  men  it  did  not  matter  whether 
the  wages  given  to  the  workmen  were  sufficient  to  keep 
bod^  and  soul  together  or  not ;  if  they  could  get  a  man 
willing  to  accept  such  wages  they  felt  justified  in  giving 
them.  But  that  was  not  a  fair  portion.  If  that  system 
continued  to  prevail,  the  labouring  people  throughout  the 
world  who  now  spoke  with  one  sentiment,  but  different 
languages,  would  eventually  have  those  sentiments  con- 
veyed in  one  language,  and  when  they  did  so  speak,  it 
would  be  with  a  solidari^that  would  have  power  to  act. 
And  how  would  it  act  ?  That  lay  with  the  capitalists  and 
employers  who  regulated  the  legislation  of  the  country. 
If  they  sowed  wisely  they  would  reap  well,  but  if  they 
sowed  the  miserable  system  which  now  existed,  the 
time  would  come  when  they  would  reap  ill.  Various 
points  had  been  raised  which  hardly  bore  on  the  ques- 
tion. With  regard  to  the  interest  which  should  accrue 
to  the  invested  capital,  a  statement  was  made  with 
regard  to  mines,  that  the  capitalist  who  invested  in  a 
mine  suffered  from  explosion  and  accidents.  He  always 
thought  the  boot  was  on  the  other  leg.  It  was 
not  the  capitalist  who  suffered,  but  the  men.  If 
15  per  cent,  was  a  fair  per  cent,  for  the  capitalist  to 
receive  who  invested  his  money,  what  was  a  fair  per- 
centage for  the  man  who  invested  his  life  P  Much  stress 
had  been  laid  on  the  participation  of  profits  versus 
participation  of  loss,  but  he  beUeved  the  workman  was 
just  as  fair  and  intelligent  as  the  capitalist,  and  if  you 
gave  the  workman  a  fair  share  of  the  profits,  he  would 
be  quite  willing  to  take  his  fair  share  of  the  loss.  He 
would  not  deal  with  many  of  the  side  issues  which  had 
been  raised,  but  with  regard  to  piece-work  and  waste 
of  material,  he  might  say  that  he  had  frequently  had 
charge  of  work,  and  while  in  that  position  had  an 
opportunity  of  seeing  how  it  was  done,  and  how 
material  was  used.  He  had  seldom  cause  to  find  fault 
with  men  working  day-work,  but  he  had  noticed  the 
greatest  waste  of  material  he  had  ever  come  across  had 
been  indulged  in  by  piece-workers.  You  might  get 
the  most  physical  exertion  out  of  a  man  who  worked 
piece-work,  but  you  would  not  get  the  best  work.  If 
he  (Mr.  Phillips)  was  going  to  sea,  and  had  the  choice 
of  going  in  a  ship  which  was  built  by  piece-work,  or 
one  that  was  built  by  day-work,  he  would  much  prefer 
the  latter. 

Xr.  Hodgion  Pratt  said  he  hoped  that,  if  any  prac- 
tical  result  were  to  follow  this  discussion,  the  form 
participation  would  take  would  not  be  that  of  giving  a 
few  small  sums  in  the  shape  of  bonus  at  the  end  of  the 
year,  which  would  be  a  very  small  step  in  the  desired 
direction,  but  that  the  main  object  steadily  kept  in 
view  would  be  the  permanent  identification  of  interest 
between  the  workmen  and  employers  in  the  same  house. 
That  would  not  be  realised  by  simply  giving  a  bonus  at 
the  end  of  six  or  12  months.  The  great  object  should 
be  to  make  the  workmen  gradually  more  and  more 
pytners  in  every  concern  in  which  they  were  employed. 
What  was  wanted  was  to  do  away  with  the  sharp  line 
of  division  between  the  two  classes,  and  to  make  every 
worlaaaau  a  capitalist  as  well  as  a  mere  wage-reoeiver. 
It  was  quite  clear,  from  the  ezpezimenta  of  Ledaiie 


and  others,  that  not  only  increased  industry 
and  desire  to  prevent  waste  would  be  the 
that,  in  every  form,  the  identification  of  i 
the  part  of  all  employed  must  bring  to  th* 
ideas  and  suggestions  as  regards  processes,  a 
which  could  not  fail  to  be  beneficial.  It  had  b 
out  over  and  over  again  that  many  of  our  indi 
in  a  very  precarious  position  at  the  presen 
that,  in  many  departments,  we  were  beaten 
competition.  All  this  tended  to  show  that  Ei 
now  undergoing  a  considerable  crisis,  an( 
future  depended  on  her  undergoing  an  indusb 
which  should  enlist  a  greater  amount  of  intc 
her  manufactures.  Compare  the  present  o 
things,  in  which  the  worxman  could  have  1 
interest  in  the  firm,  with  that  which  would  t 
every  workman  in  every  large  firm  had  an  opp 
being  an  holder  of  ite  capital.  In  that  case 
intelugence  would  be  constantly  thinkinghow 
tiie  profite,  and  make  the  concern  more  suc4 
vast  number  of  minds  all  over  the  counti] 
electrified,  so  to  speak,  by  that  desire,  andth 
would  be  forthcoming,  which  were  absolutel; 
to  enable  us  to  compete  successfully  with  othe; 
One  word  with  regard  to  Messrs.  firiggs* 
which  had  been  alluded  to.  All  the  facts 
with  that  went  to  show  that  there  was  a  fat 
the  part  of  those  employers.  They  did  not  aj 
workman  as  an  associate,  but  simply  as  a  w< 
receive  what  they  chose  to  give  him,  and  w 
stete  of  things  there  could  never  be  that  con 
fidcnce  on  both  sides  which  was  essential 
the  welfare  of  the  undertaking.  Tha 
Briggs  could  have  supposed  for  a  momen 
workmen  in  their  employ  would  consei 
themselves  off  from  their  trade  associAtio 
in  the  most  striking  manner,  how  comple 
was  the  spirit  in  which  they  approached  the  e 
There  must  be  perfect  equahty  of  rights  j 
between  the  two  parties.  Messrs.  Briggs  she 
selves  wholly  unable  to  understand  the  prol 
them,  when  they  ventured  to  trench  on  tl 
independence  and  self-respect  of  their  wc 
dicteting  to  them  what  thev  should  do  in 
with  their  trade  society.  If  employers  \ 
movement  to  succeed,  the^  must  approach  tl 
an  altogether  different  spirit ;  treat  their  wo: 
confidence  and  respect,  and  make  them  sha 
capital. 

Vr.  Sedley  Taylor  said  he  would  reply  ver 
the  main  objections  which  had  been  advan( 
the  principle  of  participation  during  the 
Mr.  Wolstencroft  had  expressed  an  opinion  tl 
industries,  piece-work  would  be  found  supe 
ticipation.  There  were,  however,  theoretdcal 
tions  of  much  force  which  onade  for  the 
against  the  former,  system.  Participation 
excellence    of     work    in    every    direction 

Siece-work,  though  it  incresuaed  quantit 
uction  in  a  given  time,  had  no  tendene 
to  improve  quality  or  enhance  economy  I 
degree  which  would  just  pass  master  with  t 
ing  examiner.  But  theoretical  oonsideratioi 
all  they  had  to  judge  by.  They  had  the  ( 
the  important  finn,  Billon  et  Isaac,  at  Gen 
the  managing  director  and  a  large  majority  cA 
men  had  stated,  as  their  deliberato  opsnion, 
work  was  no  effective  substitiite  for  paitii 
profite.  The  two  systems  were,  however, 
being  worked  together  withont  tiie  alighteii 
as  was,  in  fact,  done  in  the  eetabliahiiient  ji 
to,  and  in  many  other  partidpatiiig  luniaeB  o 
tinent.  The  same  speaker  bad  denied  the  a] 
of  participation  to  ooal-mininy,  on  the  g 
the  colliers  were  paid  onlj  for  the  coal  aolail) 
to  the  Boifaoe in  proper oonditlQn.  Bie(liB>1 
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,  been  mfonned,  daring  a,  recent  visit  to  the 
1*  OMl-fidd,  that  a  great  pieventible  wiute  of 
li  (Kcnmd  in  that  industry,  which  payinent  by 
Bdnotdimiiuili  in  the dightest  degree,  but  which 
aHm  would  direotlj  tend  to  ol^ok.  He  had 
Qui  luge  ^nantibei  of  the  timber  used  for 
;  ^  the  wDrkinga  wore  oonstantlj  getting  buried 
du  Atrii  Uuown  out  in  the  hewing  pmoeHii,  and 
lotlf  iMt  The  pitmen  had  no  interest  in  pie- 
i  tliu  inate,  and,  rather  than  make  their 
(napraeDt  of  the  labour  required  to  remove 
''~'  ■  position  of  safety,  rarely  hesitated  ' 


itikae  ictoalljr  tended  to  enoourage  this  warfe, 
■pitidpstioQ  in  profits  would  teach  the  miners 

Cit  aa  directly  injorioua  to  themaelvee. 
to  the  vEty  gatirfaotory  etatement  which 
■•Bide  by  Ur.  Lloyd  Jones  that  there  was  do 
ib^ptebend  hostility  on  the  part  of  trades 


posal  to  limit  the  interest  on  capital  invested  in 
production  to  6  per  cent.,  without  making  any 
allowance  for  the  great  differences  of  trade  ri&t 
inherent  in  different  indnstries,  could  not  possibly  be 
entertained.  The  same  speaker's  apprehensions  that 
partioipatiou  would  lead  to  "nigger  driving,"  and 
of  the  labourer  by  bj    ' 


the  hours  of  doily  work,  lacked  all  support  from  the 
experience   of  pulioipatmg  houses,   whore   the  hours 
10  longer,  nor  the  work  more  physically  exhaust- 


«.  Girt,  M.P.  for  Uorpeth,  whose  connection 
bniun'  onion  was  well  known.  "  I  am  glad" 
ir.Biiii,  "that  you  are  carrying  on  your  efforts 
■nrf  oo-partnerahip,  or,  as  you  well  ezpreea  it. 
Mini  by  the  labourer  in  the  proflta.  I  quite 
[111  yonr  views,  and  wish  you  eve^  auccaaa.  '  A 
It  whieh  had  the  support  of  Mr.  Burt  in  the 
od  of  Mr.  Uqyd  Jones  and  Mr.  Howell  in  the 
■d  no  reason  to  anticipate  an  eioommunication 
imians.  Mr.Trewby badobjectedtoLeolaire's 
lat  it  afforded  no  outlet  tor  individual  enter- 
,  if  a  man  started  in  business  on  his  own 
le  would  lose  whatever  he  bad  deposited  in 
xn.  As  far  aa  [oomotion  to  higher  em- 
in  the  house  itself  was  concerned,  the 
Leclain  offered  to  unendowed  talent  and 
ooe  most eiceptional  "outlets."  Thepostsof 
md  even  those  of  the  two  managing  partnen, 
a  to,  and  obtainable  solely  by,  merit.  MH. 
■nd  Uarquot,  the  present  heads  of  the  house, 


their  own  alrilities  and  high  principle.  In 
■mployment  hj  the  house  for  a  private  entcr- 
member  of  the  mutual  ud  society  would 
lose  his  right  to  a  retiring  pension,  but  he 
ny  with  him  the  result  of  cash  payments, 
',  16  per  cent,  on  each  year  of  his  work  for  the 
uch  it  would  be  his  own  fault  if  he  had  not 
cally  capitalised.  Mr.  Trewby's  objeotioa 
nbtedly,  of  much  greater  force  againat  M.  de 
1  of   long-deferred    participation ;    it 


cw  th«  case,  not  c 
d  only  under  very 


workmen,  but  of  clerks, 
iceptional  circmnstancefi 
B  employers  of  labour  themselves,  and 
lUtion  waa,  as  a  rule,  limited  to  the  attain- 
oonfidential  posts  immediately  below  those 
by  the  o^tahsta  at  the  head  of  the  concern. 
TO*  aitnftted,  a  permuient  connexion  with  one 
MM  boOM  VM  a  distinct  advantage,  and  the  tie 
iaM.de  Ommy's  system  would,  therefore,  be 
hMMudy  felt  by  them  than  by  workmen  whoso 
aoM  iimilvsd  frequent  changes  of  employer. 
bMan'a  viow,  Oat  the  entire  surplus  profits 
allnttlHI  to  the  woriones  whose  more  effective 
Had  than  inta  ezlatenoe,  he  would  reply  that 
aiel  ■drmtasa  mnst  ba  offered  to  the  em- 
[  Htmn  te  &e  time  and  trouble  which  he 
n  to  T"T— ^  in  organiMng  and  saperinteud- 
liililtlhl  nUiana.  Moidi  thought  and 
mU  to  wqiJnd  In  making  the  chan^  and 

I — a ' — -»  oould  not  fairiy  be 

unless  on  behalf  of  a 
Mr.  Shipton'f  pn- , 


ing,  than  in  concerns  carried  on  in  the  ordinary  way.  It 
was  byunited  and  heartier  work,  not  by  in tensined  physi- 
cal exertion,  that  the  happy  results  of  participation  were 
to  be  achieved.  In  order  to  show,  on  the  authority  of 
a  well- known  political  eoonomist,  that  partloipat  ion  in 

Srofite  approached  the  problem  of  capital  and  labour 
■om  the  only  point  of  view  which  offered  any  prospect 
of  a  solution,  be  would  quote  the  following  passage 
from  Mr.  Fawcett's  work  on  "Pauperism"*; — 
"  It  is  vain  to  expect  any  marked  improvement  in  the 
general  economic  oondition  of  the  country,  as  long  as 
the  production  of  wealth  involves  a  keen  conflict  of 
opposing  pecuniary  interests.  The  force  whioh  ten 
men  can  exert  may  be  completely  neutralised,  it  they 
are  so  arranged  as  to  contend  against,  instead  of  asmst- 
ing,  each  other.  Similarly,  the  efSciency  of  capital  and 
labour  must  be  moat  seriously  impaired,  when,  instead 
of  representing  two  agents  assisting  each  other  to 
secure  a  common  object,  they  spend  a  uonsiderable  por- 
tion of  their  strength  in  an  mtemeoine  contest.  All 
eiperienoe  shows  that  there  con  be  no  hope  of  intro- 
ducing more  harmoniaus  relations,  unless  emplojrers 
and  employed  are  both  made  to  feci  that  they 
have  an  immediate  and  direct  interest  in  the  suc- 
cess of  the  work  in  whioh  they  are  engaaed." 
He  was  personally  authorised  to  say  that  the  Post- 
master-General  waa  prepared  to  repeat,  with  even 
acoentuat«d  emphasis,  the  strongly  favourable  opinion 
on  industrial  participation  expressed  in  the  volume  just 
referred  to.  Mr.  Taylor  concluded  by  again  urging  the 
advisability  of  forming  a  society  to  promote  the 
practical  study  of  participation,  and  by  renewing  his 
request  that  conditional  adhesions  to  such  a  societj 
might  be  forwarded  to  him  at  Trinity  College, 
Cambridge. 

Tha  Chairman  said  he  must  add  one  wonl  of  explana- 
tion of  the  remark  which  fell  from  him  on  the  opening 
night  with  regard  to  trades  unions.  Ho  mnrely  threw 
out  the  suggestion  that  trades  unions  mif^ht  bo  one 
of  the  possible  obstacles  to  the  spread  of  this  scheme. 
He  did  not  make  any  assertion  on  the  subject, 
but  he  was  aware  that  unions  did  not  exist  in 
Fiance,  where  these  participation  schemes  flourished. 
He  was  still  bound  to  think  to  a  certain  extent 
that  ^e  trades  union  organisation,  on  the  port  of  the 
men  or  of  the  masters,  did  present  certain  obstacles  to 
that  familiar  intercourse  between  individual  master  and 
muTi  which  was  so  desirable,  but  he  could  hardly  re^t 
having  thrown  out  the  remark,  because  it  had  elicited 
such  emphatic  repudiation  of  antagonism  to  the  prindnle 
of  participation  on  the  pait  of  leading  unionists.  He 
coiid  not  Delieve  that  in  England — where  capitalists  were 
known  to  bestow  £100,000  on  founding  a  library  c 


1  did  i 


the 


their  aooumuiation  in  gifts  to  the  plaoe  where  their 
wealth  waa  made— that  men  actuated  by  the  spirit  of 
Leolaire  would  not  bo  forthcoming.  He  thought  that 
when  such  an  eipetiment  were  set  before  them,  men 
of  the  stamp  of  Hugh  Mason  and  Firth  would  fed 
infinitely  more  satisfaction  in  spreading  their  mnnifl- 
oenoe  over  their  wh<de  lives,  than  in  deferring  it  to  the 
end,  and  then  pouring  it  forth  in  this  generous  and 
wholesale  fashion.     In  conolusioD,  he  proposed  a  vote 
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of  thanks  to  Mr.  Sedley  Taylor,  and  endorsod  his  desire 
for  the  foundation  of  a  society  to  disseminate  informa- 
tion on  the  subject  of  participation  in  profits.  At  these 
discussions  there  had  been  a  more  marked  attendance  of 
gentlemen  representing  the  working  class  than  the 
employers,  and  in  order  to  carry  on  the  subject,  he  hoped 
that  at  the  next  meeting  they  might  secure  the  at- 
tendance of  several  large  employers  of  labour. 

Xr.  George  SMpton  seconded  the  vote  of  thanks. 

Xr.  Grace,  Jan.,  said,  as  an  employer,  he  begged  to 
add  his  voice  to  the  vote  of  thanks,  as  he  felt  very  much 
indebted  to  Mr.  Taylor  for  bringing  the  subject  forward. 

The  vote  of  thanks  was  carried  unanimously. 


rOBElOir  AHD  COLOHIAL  8ECTI0H. 

Tuesday,  March  let,  1881;  Sir  Hexky  Barkly, 
K.O.B.,  F.E.S.,  in  the  chair. 
The  paper  read  was  on — 

THE  LANGUAGES  OF  AFRICA. 

By  Robert  IT.  Cuit, 

Honorary  Secretary  to   the  Boyal  Asiatic  Society. 

It  may  be  asked  why  the  subject  of  language  is 
brought  forward  in  a  Society  whose  primary  object 
is  the  illustration  or  advancement  of  Arts,  Manu- 
factures, and  Commerce.  The  reply  is,  that 
language  has  a  very  intimate  connection  with  the 
development  of  these  agencies,  and  the  disclosures 
made  in  the  course  of  the  study  of  a  language, 
throw  a  ligM  upon  the  social  and  intellectual 
characteristics  of  the  people  who  use  it.  Language 
is  indeed  a  Science,  but  the  method  of  conveying 
soTmds  to  writing  by  symbols  is  an  Art,  and  one 
of  the  most  ancient,  continuous,  and  interesting. 
The  presence  or  absence  of  certain  words  in  a 
language  have  a  historical  value.  How  shall  we 
account  for  the  Monbutto,  on  the  Biver  Welle, 
using  the  word  **  tobboo  "  for  tobacco  P  After  all, 
the  commerce  of  thought  is  the  greatest  and 
oldest  form  of  commerce  that  the  world  can  have 
known,  and  no  manufacture  is  older  or  more  wide- 

Spread,  or  more  ingenious,  or  representing  more 
early  the  line  betwixt  man  and  the  lower  order 
of  creation  than  the  manufacture  of  words,  which 
has  been  going  on  without  cessation  ever  since  the 
world  began. 

I  do  not  presume  to  claim  a  personal  knowledge 
of  any  one  of  the  hundred  languages  of  Africa 
which  pass  under  review,  except  Arabic,  which  is  an 
imported  alien.  My  statements  rest  not  upon  in- 
dividual 8X)eculations,  but  upon  the  practical  col- 
lection of  facts  by  one  class  of  scholars  in  the  field, 
classified  and  arranged  by  one  or  two  g^eat  com- 
parative philologists  in  the  cabinet,  and  thus  pre- 
sented to  the  notice  of  anyone  who  has  the  taste 
to  study  the  subject.  Every  statement  must  rest 
**  upon  authority,"  and  it  is  always  better  to  give 
at  once  the  name  of  the  authority.  I  have  followed 
not  blindly,  but  with  deference,  one  of  the  greatest 
living  comparative  linguists.  Dr.  Frederick  Miiller, 
of  Vienna,  who  has  g^ven  us  his  views  in  three 
famous  works,  "  Beise  der  Nov&ra,"  **  Ethnologic 
Algemeine,"  and  "Grundriss  der  Sprachwissen- 
chaft,"  only  a  portion  of  which  last  has  as  yet 
appeared.  In  these  volumes,  the  whole  of  Africa  is 
embraced|  and  a  jiro visional  olassificaticm  suggested , 
bat  certain  portions  of  the  field  are  occupied  by 
thEafl-Other  distingoisbed  Qemian  scholars,  the 


late  Dr.  Bleek,  in  South  Africa;  Dr.  Koell 
West  Africa;  and  Professor  Lepnus,  In  N( 
East  Africa,  and  a  great  diversify  of  opinii 
found  to  exist  upon  many  pouxts.  Scan 
learned  English,  IVench,  German,  and  Ame 
sdiolars  have  handled  di£Eerent  portions  oj 
subject,  and  contributed  good,  sound  bricks  t 
great  edifice.  Some  attempts  has  been  ma 
popularise  this  knowledge  in  England,  by 
Stanford,  in  bis  "Compendium  of  Goograplr 
Travel,"  and  by  Hovelacque,  in  his  "liii 
tique,"  but  in  both  volumes  all  that  is  reliab] 
been  derived  from  Dr.  Frederick  Miiller,  in  th 
case  acknowledged ;  in  the  other,  this  adi 
ledgmcnt  has  been  forgotten,  and  oonseqn 
the  value  of  the  communicationis  much  dimia 
It  is  as  well  to  state  in  advance,  that  our  T 
ledge  is  still  most  imperfect.  It  cannot  lir 
wii£  regard  to  any  of  the  sub-divisions  of  tM 
ject,  that  we  have,  at  our  disposal,  the  i^ 
avaUable  for  forming  a  defimte  opinion... 
traveller  has  brought  home  the  names  ^ 
tribes,  speaking  separate  languages.  I^a 
cases  a  scanty  vocabulary  represents  all  ttA 
know  of  the  words,  and  a  doubtful  < 
in  a  map  is  all  that  we  know  d 
habitat.  Now,  the  two  elementary  teqd 
for  linguistic  knowledge  of  the  loweifc  o 
are  a  language  -  map,  showing  distindb 
habitat  of  the  people,  and  a  vocabulary  eft 
extent,  showing  distinctly  the  words  which  1 
use,  taken  down  on  the  spot,  or  from  the  lip 
individuals  to  whom  the  language  is  their 

E roper  tongue  in  habitual  and  actual  use. 
ave  very  much  the  same  knowledge  of 
languages  of  Africa,  that  a  geologist  has  of  thff 
face  of  the  globe,  i.e.,  a  tolerably  accurate  scqiH 
anoe  with  the  languages  spoken  on  the  coei 
round  the  Continent,  with  an  occasional  peep 
the  interior,  and  a  visionary  speculation  ct 
subiect  of  the  centre. 

The  ancient  nations  of  Europe  and  Aflis  1 
left  records  of  their  languages,  as  spoken  n 
times,  in  literature  or  monumental  inscripA 
With  the  exception  of  Egypt,  Abyssinia,  the? 
of  Carthage,  and  the  Tam^seq  of  Libya,  Afrifl 
no  record  of  the  past.  The  seed-plot  of  i^ 
existing  alphabets  of  the  world  is  found  ia 
hieroglyphics  of  Egypt,  but  no  native  of  ^ 
has  devised  a  practical  form  of  writing: 
syUabary  of  the  Vei  on  the  West  Cow 
merely  an  ingenious  adaptation  of  an  ol^ : 
to  new  symbols,  and  not  an  original  io^ 
tion.  In  considering  the  languages  of  Afi 
we  have  no  means  of  comparing  the  past  witk 
present;  our  task  is  limited  to  recordings 
we  find  spoken  by  the  people,  and  to  reoB 
this  record  to  sucdi  a  form  of  classification  I 
possible.  A  century  hence  some  form  or  otb 
the  Boman  alphabet  will  be  the  written  chtfi 
of  nearly  the  whole  of  Africa,  being  adopte 
the  missionaries  and  European  settlers,  east,  ^ 
and  south.  The  Arabic  cJiaracter  will  be  leti 
for  Arabic,  and  such  of  the  vemaaiilarB  as  sie 
by  hfdf-bred  Mahometans;  the  Abysonni! 
Libyan  form  of  script,  even  i{  they  survive  io 
own  localities,  will  never  be  propanted  hejo 
1  accept  the  classificatioQ  of  ftederick  ml 
the  best  that  is  possible  to  devise  in  Hie  fi 
state  of  our  knowledge;  itadmita  of  unliauli 
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ids  the  B&ntu  family ;  it  is  exhaustive 
Semitic  and  Hottentot ;  and  approxi- 
regards  the  Hamitic.  The  Kuha- 
h-diyision,  still  most  imperfectly 
Qd  the  Negro  sub-division  is  merely 
ii  unclassined  languages  are  roughly 
liing  analogous  to  the  Turanian  and 
t  the  linguistic  scholars  of  a  quarter 
g^,  without  any  pretence  to  mutual 
connection.  Over  and  above  the 
i  by  travellers  or  word-collectors,  is 
de  (which  no  man  can  as  yet  number) 

tongues,  which  it  must  be  left  to 
ions  to  discover  and  record ;  and,  till 
3s  place,  no  one  can  presume  to  say 
it  of  the  languages  is  complete.  And 
rther  complication,  that  writers  con- 

the  fact,  that  such  and  such  a 
jring  out,  and,  as  this  process  has 
D  for  centuries,  leaving  not  the 
»  on  the  sands  of  time,  an  idea  may 
w  remote  is  the  solution  of  the 
I  origin  of  human  speech, 
impossible  in  the  brief  time  allotted 
more  than  give  a  most  summary 
3  different  groups  and  languages, 
I  go  on,  the  approximate  localities 
7  are  s{>oken.  The  opportunities 
have  been  most  exceptional.  The 
Jidists  of  linguistic  knowledge  all 
rica,  America,  and  Australia,  have 
it  Protestant  Missionary  Societies, 
imong  them  the  British  and  Foreign 
The  motives  of  the  linguistic 
last  society  is  a  higher  one  than  the 
icience,  but  it  has,  by  its  co-opera- 
Dther  societies,  brought  together  a 
nguages  and  dialects  in  the  form  of 
'  the  Scriptures,  the  like  of  which 
er  saw,  and  which  is  the  wonder  of 
3 ;  and  this  remark  specially  applies 

0  other  motive  is  conceivable  to 
scholarship  and  industry  to  run  the 
and  death  for  the  purpose  of  reduc- 

the  form  of  speech  of  downright 
)t  for  the  one  purpose  of  religious 

1  many  languages  the  Scriptures  are 
k,  and  a  linguistic  scholar  would 
1  feelings  of  gratitude,  if  he  did  not 

the  missionary  for  opening  out  to 
)f  information,  hopelessly  concealed, 

Society  for  scattering  it  broadcast 
)8t  of  the  mere  printing, 
ges  of  Africa  are  provisionally 
me  following  sub-divisions.  I  use 
mily"  where  a  distinct  linguistic 
admitted ;  in  other  cases,  the  word 

Semitic. 

Samitic. 

Nuba-Fulah. 

MTegro  (proper). 

B&nta. 

Eottentot  and  Bushman. 

inder  each  separately. 
tio  funily  (for  it  is  a  family  in  the 
of  the  word)  is  well  known.    It 
Indo-European  in  being  inflexive, 
I  of  ifiilfflrion  is  quite  peculiar ;  it  is 


most  beautiful  and  symmetrical,  but  no  explana- 
tion has  ever  been  given  of  its  origin.  We  find  it 
in  full  development  in  its  earliest  records.  The 
Book  of  Genesis  gives  an  account  of  the  creation  of 
the  world,  but  the  words  used  for  that  account 
indicate  a  language  in  a  very  high  state  of 
development,  and  this  characteristic  is  sharply 
brought  out  by  contrasting  the  refined  mechanism 
of  the  speech  used  by  Moses  with  contemporary 
Egyptian  records.  The  influence  of  the  Semitic 
on  the  Hamitic  group,  or  vice  versd,  as  some 
assert,  is  of  the  slightest.  The  Semitic  nation 
were  at  all  times  alien  in  Africa,  but  it  received 
from  E^pt  the  precious  gift  of  alphabetic  writing, 
which  it  handed  on  to  the  rest  of  the  world,  as  if 
it  were  of  its  own  proper  invention.  There  are 
two  branches  of  the  Semitic  family,  that  of  the 
North  Coast  of  Africa,  and  of  Abyssinia. 

The  Semites  possessed  the  eastern  flank  of  the 
Nile  valley  from  a  remote  period.  The  notorious 
subjugation  of  Egypt  by  the  Hyksos,  and  the 
descent  of  the  Hebrews  into  Egypt,  have  left  no 
linguistic  traces  in  Africa ;  but  the  colonisation  of 
Carthage  from  Phcenicia  has  left  its  indelible  trace 
in  monumental  inscriptions,  in  spite  of  the  attempt 
of  the  Bomans  to  destroy  all  trace  of  the  foreign 
culture  of  their  defeated  rival.  Centuries  later,  the 
Arabians  conquered  the  whole  northern  coast  of 
Africa,  beyond  even  the  pillars  of  Hercules,  and 
Arabic  supplanted  the  old  Egyptian  language  in 
the  Nile  valley,  and  pushing  aside,  if  not  destroy- 
ing, the  ELamitic  languages  of  Numidia  and 
Mauretania,  became  the  dominant  languages  of 
Tripoli,  Tunis,  Algeria,  and  Morocco,  with  a 
distinct  dialec^c  variation  from  the  pure  form  of 
the  Arabian  desert,  and  the  Kor^n.  A  third  Semitic 
invasion  of  Africa  took  place  from  South  Arabia 
across  the  Bed  Sea,  and  is  known  as  the  Ethiopian 
or  Geez,  the  language  of  Abyssinia.  In  course  of 
time  the  ancient  form  of  speech  gave  way  to 
the  modem  Tigre,  and  the  cognate  Amharic. 
These  are  8{>oken  by  a  Christian  population  in  a 
retrogade  state  of  culture.  Travellershave  brought 
te  notice  two  other  distinct  Semitic  languages,  the 
Hariri  and  Saho,  on  the  flanks  of  Abyssinia,  but 
of  no  importance. 

The  influence  of  the  Arabic  extends  far  beyond 
the  limits  of  the  settled  populations  of  particular 
kingdoms.  It  is  the  vehicle  of  thought  over  the 
greater  part  of  Africa,  either  in  the  mouths  of  the 
Bedouin  Nomads,  who  surprise  the  travellers  by  their 
unexpected  appearance,  or  of  invading  conquerors, 
such  as  the  Sultan  of  Zanzibar ;  of  enterprising 
merchants,  such  as  the  slave  dealers,  who  are 
generally  half-bred  Arabs ;  of  dominant  races,  such 
as  that  of  Waday,  in  Central  Africa;  and  lastly,  it 
is  the  instrument  of  the  spread  of  Mahometanism, 
and  of  whatever  culture  existed  independent  of 
European  contact.  Up  to  this  time  it  has  had 
entirely  ite  own  way,  both  as  a  religious  and 
secular  power,  but  it  may  be  presumed,  that  its 
progress  will  now  be  checked  by  the  powerful 
intrasion  of  the  English,  French,  and  Dutoh  lan- 
guages, and  the  resusoitetion  and  culture  of  the 
numerous,  strong  vernaculars,  which  are  ready  to 
the  hand  of  the  European  civiliser  and  instructor. 
The  Arabs  have  left  names  in  their  language, 
Kabail,  Kafir,  and  Swah§li,  which  can  never  be 
forgotten. 

II.  The  Hamitic  languages  come  next  in  order ; 
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they  are  presumed  to  be  aliens  from  Asia,  but 
at  so  remote  a  period,  that  the  tradition  fails.  It 
may  be  bold  in  the  present  state  of  our  knowledge 
to  call  this  sub-division  a  family,  it  will  be  safer 
to  style  it  a  '*  ji^oup."  with  marKed  resemblances. 
It  may  be  sub-divided  into  three  sub-groups  — 
(I)  Egyptian;  (2)  Libyan;  (3)  Ethiopian.  They 
probably  have  linguistic  relations  to  each  other, 
but  they  have  not  as  yet  been  worked  out,  so  as 
to  win  universal  concurrence,  in  the  sense  that  the 
inter-relation  of  theSemiticlanguage  is  admitted,  as 
a  fact  of  science.  All  the  languages  of  the  firjt 
sub-group  have  passed  away  from  the  lips  of  men ; 
the  Coptic  died  some  centuries  ago,  and  has  a  galva- 
nised existence  as  the  vehicle  of  religious  ritual ; 
the  Egyptian  died  before  the  Christian  era,  and  as 
the  tradition  of  its  interpretation  died  also,  it 
became  linguistically  extinct,  or  unintelligible, 
until  revived  by  the  genius  of  scholars  of  this 
century.  As  records  carved  on  stone  exist  in  this 
language,  fully  developedboth  as  to  its  grammar  and 
trime  mode  of  writing,  as  far  back  as  4,000  years 
before  the  Christian  era,  no  nation  in  the  world, 
and  no  family  of  languages,  can  compete  with 
Egypt  and  the  Egyptian  on  the  score  of  antiquity. 
Moreover,  in  the  handling  of  words  and  grouping 
of  sentences,  we  become  aware  that  we  are  dealing 
with  an  instrument  of  thought  indefinitely  more 
ancient  than  the  most  ancient  of  Semitic  or  Arian 
records.  Egyptian  had  its  day,  and  under  Greco- 
Christian  influences  passed  into  Coptic,  which 
again  disappeared  before  the  inroad  of  Arabic, 
thus  supplying  one  of  the  most  notable  instances  of 
a  nation  changing  its  lang^uage,  as  few  will  doubt, 
that  the  Fellah  of  Egypt  is  the  lineal  descendant 
of  the  Egyptians  as  depicted  in  the  monuments. 

To  the  west  of  Egypt,  along  the  coast  of  the 
Mediterranean,  stretches  that  vast  country  known 
to  the  ancients  as  Libya.  Herodotus,  the  father  of 
history,  knew  about  the  Libyan  tribes,  as  Greek  and 
Phoenician  colonies  were  settled  on  the  coast.  This 
region  was  known  to  the  Bomans  as  Mauretania 
Numidia,  and  Getulia.  The  Aborigines  outlived 
the  Phoenicians,  Greek,  Bomans.  and  Vandals,  and 
still  struggle  against  the  Arabs,  Turks,  and  French. 
Tke  old  Libyan  langunge  had  no  literature ;  it  is 
dead,  and  is  only  faintly  guessed  at  by  inscrip- 
tions. The  region  is  now  known  as  Tripoli,  Tunis, 
Algeria,  Morocco,  and  the  great  Sahara.  In  one 
sense,  the  name  ** Berber"  may  include  all  the 
Hamitic  forms  of  speech  of  this  sub-group,  but 
other  terms  are  met  with,  either  dialects,  or 
separate  languages,  Kabylc  in  Algeria,  Shilwa  in 
Morocco,  Trtmaseq  in  the  Oasis  of  the  Sahara, 
Zan&ga  on  the  frontier  of  Senegal.  The  extinct 
language  of  the  Canary  IslanHp,  the  Guancho, 
belonged  to  this  group.  The  French  have  con- 
tributed a  great  deal  to  the  knowledge  of  this 
branch  tt  the  Hamitic  group,  in  which  there 
is  an  entire  absence  of  culture,  and  the  majority 
of  the  population  is  nomadic  and  savage. 

The  Ethiopian  sub-group  of  the  Hamitic  group 
lies  along  the  Bed  Sea,  intermixed  geographically 
with  the  Abyssinian  branch  of  the  Semitic  family 
already  described.  The  languages  are : — The 
Somali,  Gulla,  Beja  or  Bishiri,  FuUsha,  Dank&li, 
and  Agau.  The  Victoria  Nyanza  occupies  a 
remarkable  etbnical  and  linguistic  position.  It 
is  here  that  the  Bantu,  Negro,  Nuba-Fulah,  and 
Hamitic  groups  impinge  on  eich  other.    Mtesa, 


King  of  Uganda,  is  credited  with  being  < 
origin,  ruling  over  Bantu  subjects.  Our 
ledge  of  the  tribes  to  the  north  of  Victoria 
is  too  iniperfect  to  arrive  at  any  certain 
sions.  No  Semitic  influences  have  been 
felt  in  the  culture,  religion,  or  language  < 
races.  They  are  entirely  uncivilised, 
culture,  generally  pagan,  nomadic,  and  sa^ 
III.  We  pass  to  the  third  group,  the 
Fulah,  the  least  well-known,  and  the  most 
ful  classification.  Up  to  this  time  we  hai 
with  inflexive  languages ;  all  that  rem 
Africa  is  agglutinative.  Ethnologically  s{ 
the  Semitic,  Hamitic,  and  Nuba-Fulah  Im 
** lank  curly-haired"  races.  All  that  ren 
Africa  consists  of  **  wooUy-fleecy,  or  wooU; 
haired"  races.  It  does  not  follow  tl 
linguistic  fissures  should  be  the  same  as  the 
and  we  know  that  the  contrary  often  i 
Frederick  Miiller  lays  it  down  that  this 
whose  habitat  is  partly  in  the  midst  of  t\u 

froup,  and  partly  on  their  northern  froi 
istinctly  separate  from  the  Negro,  both  bv  ] 
appearance,  and  other  certain  ethnical  det 
occupies  a  position  midway  betwixt  the  ] 
and  Negro ;  and  here  let  it  be  borne  u 
that  the  B&ntu  family  is  supposed  te  occ 
same  intermediate  position ;  but  the  Bani 
in  their  physical  and  physiological  charact 
take  after  their  Negro  pregeniters,  while  thi 
Fulah  approximate  more  te  the  Hamitii 
connection  between  the  Nuba  and  Fulal 
by  no  means  certain.  Let  us  considi 
separately. 

The  Fulah  family  is  found  on  the  West 
The  word  means  "yellow."  The  Fulah  c 
himself  greatly  superior  to  the  Negro,  an* 
a  place  among  "  white  men."  He  is  foun 
intermixed  with  the  Negro  from  the 
Senegal  in  the  west,  Darfur  in  the  east,  r 
Timbuktu  and  Haussa  in  the  west  to  Y< 
the  south.  He  first  made  his  appearai 
plundering  intruder,  and  he  is  a  M&omel 
the  kingdoms  of  Sokotu  and  Gandu  thi 
Fulah  power.  The  name  appears  as  Pq 
Fulah,  Fulbe,  Fellata,  Fuladu.  The  Fu 
has  intermixed  with  the  Negro,  which  1 
duced  other  varieties.  Fortunately,  we 
excellent  grammar  by  Beichardt,  and  a 
tion  of  some  chapters  of  the  Bible  by 
Baikie.  Seven  varieties  of  languages,  or 
(for  it  is  impossible  to  say  which)  are  rc 
but  Futa  jallo,  on  the  Biver  Senegal,  is  i 
as  the  standard.  Its  linguistic  features 
use  of  affixes,  and  the  existence  of 
rational  and  irrational.  The  languages 
acce])ted  as  belonging  to  one  family,  and  8 
back  to  the  same  mother-speech. 

The  Nuba  sub-group  reach  from  tbe  fie 
Fulah  family  eastward,  to  the  field  of  t 
opian  sub-group  of  the  Hamitic  group.  1 
Nubians  now  inhabit  the  valley  of  the  N 
the  first  te  the  second  cataract.  They  ca 
delves  Barabra,  and  are  Mahometan.  £ 
furth's  narrative  shows  that  they  are  a  d 
race,  superior  in  power  and  culture  to  tJ 
Pagan  races  of  their  group,  into  whose 
they  make  inroads  as  merchants  and  slave-^ 
It  is  remarkable  that  the  Nubians  must  hai 
into  their  present  habitat  in  histocioal  1 
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08  does  not  mention  them,  and  could  not 
arlooked  them,  had  they  been  there.  The 
M0ai  first  appears  in  Eratosthenes,  who 
n  the  latter  hidf  of  the  third  century  B.C., 
1  as  a  great  people,  not  subject  to  the 
iuM  of  Meroe;  they  must  have  in  the 
1  immigrated  from  the  West.  We  read  of 
amigrations  of  the  same  race  in  the  time  of 
m,  300  A.D.  The  name  of  other  languages, 
lects,  closely  connected  with  Nubian,  are 
these  races  are  wholly  without  culture  and 
ve,aad  imperfectly  known,  and  dwell  in 
ii  valley.  With  far  less  certainty  the 
rii,  on  the  river  Tak&zi  and  Atbara,  known 
l^the  reports  of  the  Boman  Catholic  priest, 
tt,  and  the  Wakuavi  and  Masai,  who  are 
bovn  to  us  by  the  Protestant  missionaries 
BiUsa,  are  included  in  the  Nuba  sub- 
Still  more  hazardous,  and  dependent 
the  collection  of  future  material,  is  the 
BSDt  to  this  sub-group  of  the  numerous 
vhose  existence  has  been  revealed  to  us  by 
iforth  and  Junker,  on  the  watershed  of  the 
/  the  Nile  and  the  Welle.  Unf  ortimately  a 
Toyed  all  Schweinfurth's  linguistic  coUec- 
rhey  are  the  Monbuttu,  the  Nyam-nyam, 
,  and  the  Golo.  It  must  be  left  to  the 
icration  to  decide  with  certainty  concern - 
anguage  of  these  tribes.  Before  leaving 
p  of  Nuba-Fulah,  it  may  be  mentioned 
classed  ethnologically  with  the  Dravidian 
rian  families  of  India, 
e  Negro  group  is  the  next.  As  stated 
s  a  mere  bag,  into  which  all  the  languages 
y  woolly,  fleecy-haired  races  have  been 
J  far  as  we  know,  they  are  all  agglu ti- 
lt that  is  but  a  slight  Imk  of  connection  ; 

0  group  by  no  means  extends  all  over 
at  it  comprises  the  great  bulk  of  the 
n.  A  race  with  less  inherent  vitality 
re  been  extinguished  by  the  trials  which 
i  to  undergo,  circumscribed  to  the  south 
of  the  Bantu,  pressed  upon  to  the  north 
nba-Fulah,  and  deported  in  millions  by 
peans.     The  Negro  may  be  said  to  share 

1  Bushman  the  honour  of  being  the 
ohabitant  of  Africa.  The  tract  from  the 
legal  to  the  Biver  Niger  is  the  seat  of  the 
ro,  but  the  return  from  America,  or  from 
vessels,  of  freed  Negroes  of  very  mixed 
I  affected  this  purity,  and  some  of  the 
ices,  containing  Hamitic,  Semitic,  and 
nenta,  are  the  miest. 

tung  about  the  languages  of  this  group 
4scepted  as  provisional.  We  know  neither 
t  of  the  variety  of  the  languages,  their  re- 
lach  other,  or  their  dialecticid  variations, 
t  we  full  information  regarding  those 
;,  of  which  we  have  vocabularies  or 
cal  notes.  We  can  hardly  define  the 
8  of  the  field  of  languages,  and  they 
lately  no  literature.  One  thing  is  clear, 
'  eannot  have  been  derived  from  one 
1^  allt  that  are  known,  are  agglutinative 
re.    There  must  have  been  many  distinct 

lor   not   only  does  the   grammatical 
iotlnd  the  hypothesis  of  any  original 

tbeve  ii  no  tnch  uniformity  of  voca- 
voidd  tupport  the  idea. 
;ion  fsrtoids  zi|^t  across  Africa  in  its 


broadest  extent,  from  the  West  Coast  to  the  Nile 
Valley,  where,  as  stated  above,  the  four  groups 
meet,  somewhere  in  the  4th  or  5th  degree  of  north 
latitude.  Three  great  Negro  tracts  may  be 
roughly  hewn  out: — 1.  The  Western  Coast;  2. 
The  basin  of  the  Chad  ;  3.  The  Upper  Nile.  The 
vast  empty  spaces  on  the  map,  both  above  and 
below  the  great  Negro  belt,  warn  us  of  the  presence 
of  a  great  terra  incognita,  and  unrevealed  millions. 

This  thought  ought  to  make  linguistic  inquiriers 
and  speculators  into  the  origin  of  the  human  race 
and  language  silent  and  humble.  We  gather 
from  the  pages  of  Dr.  Moffat,  that  new  languages 
were  coming  into  existence  under  his  eyes ;  and 
from  the  pages  of  Dr.  Koelle,  that  old  languages 
were  dying  out.  Schweinfurth,  Livingstone. 
Stanley,  Nachtigall,  Bohlf,  and  every  explorer, 
bring  back  specimens  of  new  vocabularies,  or  vague 
indications  of  new  languages,  not  understood  by 
their  Afriean  followers.  Even  the  vast  collections 
in  Dr.  Koelle*s  monumental  work,  **Polyglotta 
Africana,"  resemble  a  handful  of  shells  picked  up 
from  the  sea-shore  at  random,  and  useless,  until 
they  pass  under  the  hands  of  the  skilful  a8sorter> 
ana  some  of  them  not  of  much  use  even  then. 

In  this  group  we  have  many  noble  grammars^ 
the  work  of  great  scholars;   we  have  numerous 
translations  of  the  Holy  Scriptures,  and  plenty  of 
religious  and  educational  books ;  we  have  gram- 
matical notices  of  the  greatest  value,  by  Frederick 
Miiller,   of  thirteen  of    these  languages    in    his 
"Grundriss  der  Sprachwissenchaft,"  and  in  his 
"  Algemeine  Ethnologie  **  we  have  the  best  classi- 
fication of  the  group,  that  the  matc^rials  available 
allow  him  to  make.     We  find  twenty-four  sub- 
groups, to  which  I  add  another,  for  the  dwarfs  or 
pigmies.     Of  these,  eleven  sub-groups  represent 
single  and  isolated  languages,  which  admit  of  no 
relation  to  any  other  known  variety.      This  by 
itself  suggests,  that  the  linguistic  phenomena  of 
the  region  have  not  yet  been  exposed  to  view. 
We  do  not  find  isolated  languages,  except  in  rare 
cases,  elsewhere,  and  they  generally  are  survivals 
of  extinct  families.      The  remaining  fourteen  sub- 
groups comprise  a  list  of  names,  some  of  which  are 
well  known  as  the  vernacular  of  great  populations, 
such  as  the  Susu,  Vei,  Temne,  Yoruba,  and  Nupe, 
ahd  others  can,  with  difficulty,  be  traced  in  the 
pages  of  some  traveller.      Moreover,    over    and 
above  these,  there  are  other  names  to  be  gleaned 
fromthejournalsof  later  travellers  and  missionaries. 
On  the  West  Coast,  the  best  known  sub-groups 
aro  the  Mandingo,  Fulup,  Temne-Bullom,  Wolof, 
Bomu,  Kru,  Ewe,  and  Ibo.     In  these  linguistic 
categories  will  come  the  French  colonies  on  the 
Senegal,     Sierra     Leone,     Sherborough     Island, 
Liberia,  the  Grain  Coast,  Ivory  Coast,  Gold  Coast, 
and  Slave  Coast,  the  kingdoms  of  Dahom^  and 
Ashanti,  and  Bornu,  Lagos,  the  Yoruba  country, 
the  basin  of  the  Niger,  as  far  as  we  know  it  right 
and  left.      In  the  Chad  Basin,  comes  a  sub- group 
of  languages  very  faintly  known.    In  the  basin  of 
the  Nile  and  its  great  tributary,  the    Bahr  al 
Ghazal,  we  find  the  languages  of  tribes  of  Bari, 
Dinka,  Nuer,  ShilliUc,  alluded  to  by  a  succession  of 
travellers,  and  some  of  whom  press    upon    the 
Hamitic,  Nuba-Fulah,  and  Bantu  groups,  near 
the  source  of  the  Nile.    Of  the  additional  Pigmy 
group,  we  have  some  notices  with  regard  to  the 
Akka.     As  an  interesting  lingaiatio  pbsnQXDL^s^^  S^ 
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18  recorded,  by  more  than  one  observer,  that  the 
peculiar  lignistic  feature  known  as  **the  click/* 
generally  connected  with  the  Bushman,  Hottentot, 
and  the  K&fir  sub-branch  of  the  Bantu  family, 
exists  in  the  speech  of  the  races  of  the  Upper  Nile. 
This,  coupled  with  the  ethnical  feature  of  the 
smallness  of  stature  of  some  tribes,  seem  to  indicate 
the  existence  of  some  aboriginal  inhabitants  ante- 
cedent to  the  present  occupants. 

We  must  recollect  that  the  Negro  type  is  a  very 
marked  one,  and  appears  distinctly  on  the  monu- 
ments of  old  Egypt  5,000  years  ago,  and  though  it 
may  have  undergone  much  admixture  in  the 
interior,  it  is  pure  on  the  coast.  Of  the  purity 
of  the  languages,  we  cannot  speak  with  certainty. 
The  presence  of  the  Nuba-Fuiah  from  iJie  north, 
the  presence  of  the  Mahometan  religion  in  their 
midst,  the  influence  of  European  nations  and 
Americanised  Negroes  on  the  coast,  must  leave  an 
influence.  The  Haussa  is  the  great  commercial 
lan^age  of  Central  Africa,  far  exceeding  the 
limits  of  the  region  occupied  by  the  Haussa  race. 
It  is  an  isolated  language,  and  has  borrowed 
from  contact  with  Hamitic  and  Semitic  races 
certain  characteristics.  It  is  spoken  even  as  far 
north  as  Tripoli.  It  is  attributed  by  one  scholar 
to  the  Hamitic  group,  by  another  to  the  Nuba- 
Folah,  by  a  third  to  the  Negro  group.  It  might 
have  been  presumed,  that  there  was  a  general 
consensus  that  these  Negro  languages  were  inde- 
pendent of  any  other  group  of  languages ;  but  so 
great  a  scholar  as  Bleek  has  laid  it  down,  that  some 
of  the  Negro  languages  actually  belonged  to  the 
same  family  as  the  Bantu,  and  others  were  related 
to  them.  This  shows  how  far  we  are  at  present 
from  any  certainty  on  any  portion  of  the  subject, 
from  the  absence  of  sufficient  material. 

V.  The  Bantu  Family.  The  veteran.  Dr.  Krapf , 
claims  the  merit  of  the  great  discovery,  that  a 
eingle  family  of  languages  prevailed  throughout 
Africa,  south  of  the  Equator,  with  certain  reserved 
tracts  for  the  Hottentot  and  Bushman.  It  was 
indeed  a  great  discovery,  announced  by  him  in 
1845,  under  the  name  of  the  Zinjian,  a  thoroughly 
unsuitable  name,  or  Nilotic,  a  thoroughly  inappli- 
cable name.  The  name  Bantu,  or  **  men  '*  is  now 
accejvted.  In  spite  of  the  wide  spread  of  this 
family  from  shore  to  shore,  there  is  unmistakable 
evidence  in  their  genius,  their  phonetics,  and  their 
vocabulary,  that  all  the  languages  had  a  common 
mother:  they  can  be  dealt  with  in  the  same  manner 
as  we  deal  with  the  Arian,  Dravidian,  and  Semitic 
families.  Some  of  the  features  of  the  common 
parent  appear  in  each  of  the  descendents.  The 
language  of  the  Ama  Xosa,  commonly  called 
K&fir,  is  allowed,  for  the  present,  to  occupy  the 
first  rank.  However,  wo  must  remember  that  the 
linguistic  and  ethnical  strata  are  not  always 
uniform.  Some  tribes  in  Lower  Guinea  speak  a 
Bantu  language,  through  belonging  ethnologically 
to  a  pure  negro  type. 

The  language-field  of  this  family  exceeds  that 
of  any  other,  but  it  would  be  unsafe  to  state  any, 
even  approximate,  idea  of  the  population.  New 
tribes  are  being  made  known  to  us  every  year. 
It  is  entirely  independent  of  any  other  type  of 
luiguage,  having  remarkable  features  of  its  own. 
It  has  been  well  studied  by  excellent  scholars, 
both  in  detail,  in  separate  languages,  and  as  a 
family,   hy  ^eat  comparative  linguists,  such  as 


Bleek  and  Frederick  Miiller.  It  is  distinctly  a| 
tinative  in  method,  but  also  alliteral,  and  su 
to  remarkable  euphonic  laws.  It  has  oz 
frontier  been  influenced  by  alien  neighbour 
we  find  in  some  lang^uages  clicks,  borrowed 
the  Bushman ;  and  on  the  north-eastern  frc 
Hamitic  influences  are  felt  in  conterminous 
guages.  However,  so  little  is  known  for  cei 
that  the  development  of  this  marvellous  family 
be  left  to  the  next  generation.  Frederick  lA 
confidently  indicates  Semitic  and  Hamitic 
fluences,  which  must  date  back  to  the  ioi 
of  the  language. 

Dr.  Bleek,  who  had  actual  knowledge  <A 
subject,  in  addition  to  a  profound  knowled;. 
language  generally,  records  his  opinion  or, 
characteristics  of  the  family.  The  words  are 
syllabic,  and  the  syllables  open :  diphthongs  roi 
derivative  prefixes  there  were  originally  si^ 
but  only  two  have  a  decided  reference  t^ 
tinction  observed  in  nature,  being  restricz: 
nouns  respecting  reasonable  beings,  the  ^ 
the  singular,  the  other  in  the  plural 
The  form  of  this  latter  is  6a,  actually  or  i 
other  manner  obtained  from  it.  There 
adjectives,  and  in  their  place,  most  genexa£ 
participial  construction  is  used.  The  genitfv 
devotca  by  a  prefixed  genitive  particle.  The  c 
are  indicated  by  prepositions ;  different  kzodi 
verbs  are  formed  by  variation  of  the  ending  < 
moods,  and  the  perfect  time  are  indicated  in 
same  way.  The  most  simple  form  of  the  veH 
the  singular  of  the  imperative. 

Dr.  Bleek  paid  also  much  attention  to  ^ 
euphonic  laws,  which  differentiated  onelangoage 
branch  of  language,  of  this  family  from  ue  ^ 
He  showed  that  the  languages  d^ered  from '9 
other,  more  than  the  language  of  theTentoniei 
Neo-Latin  family  differ  from  each  other.  ^ 
greater  bulk  of  words  in  each  language,  thflC 
identical  in  origin,  became  wholly  dissimilar,  <S9 
to  the  action  of  the  euphonic  laws  which  oktf 
their  form.  The  grammatical  forms  are  slio  ^ 
different.  And  this  difference  is  to  such  anedi 
that  the  Ama  Xosa  and  Bechuana  cannot  w 
stand  cacn  other,  though  in  the  same  hnDcli 
the  family.  Dr  Bleek  took  pains  to  illustnfo  1 
new  form  of  what  he  calls  the  great  ''GiiV 
law  of  transmutation  of  sound  in  B&ntn.  A 
are  three  clicks  in  the  language  of  the  Eafidi 
sub-branch. 

Some  further  explanation  seems  required  of  \ 
euphonic  or  alliteral  concord,  which  is  so  strik 
a  feature;  the  initial  element  of  the  noun,sk^ 
or  letters,  or  a  syllable  appears  as  the  il>^ 
element  of  the  adjective;  the  pronoun  atfOi 
the  form  corresponding  to  the  initial  of  the  9^ 
for  which  it  stands ;  the  important  part  of  ^ 
initial  of  the  governing  noun  is  detached  to  ifi 
in  forming  the  bond  of  connection  irikki  < 
control  over,  the  noun  or  pronoun  govenedift' 
genitive,  €x  gratia, 

%  Zimmi   Zami    Zi    ya   U  Eum  Lkti    ImmL 

Sheep  (of)  me  they  do  it  hear  voioe  (el)  wb. 

Bearing  in  mind  that  vast  portiona  of  thati 
tory  of  the  Bantu  language  field  karo  colyl 
imperfectly  explored,,  or  not  explored  at  'd 
adopt  provisionally  the  ttlanifipetiiir*  ™^  ' 
main  branches,  the  Bonthenii  thie 
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ni*  Each  of  these  are  a^in  subdivided  into 
tx^mches,  which  are  sufficient  for  present 
Aties,  but  which,  as  regards  the  eastern  and 
cni  must  be  indefinitely  extended  as  time 

•  en,  to  admit  of  proper  classification  of  the 
es  of  languages  which  come  under  observation. 
ft  clBsofication  is  mainly  dated  on  geographical 
^  In  the  southern  branch  there  are  three  sub- 
a^  [1]  Eafirland ;  ^2}  Bechu^a  land ;  (3) 
w.  In  the  first  sub-oranch  we  have  the  two 
ntkiguages  of  the  Ama  Zulu,  and  Ama  Xosa, 
iMMoly  known  as  Kafir.  It  is  the  furthest 
■vnd  from  alien  contact,  and  therefore  the 
Mt;  the  people  understand  the  handling  of 
UipeeGh,  and  make  long  and  orderly  orations. 
S  a^  he  presumed,  that  this  was  the  earliest 
tan  of  B4ntu  immigrants ;  the  marked  resem- 
liMeof  the  languages  of  the  eastern  branch  wiUi 
bhngnages  of  me  western  branch  seem  to 
■we  that  they  both  belonged  to  a  later  and 
■^mpoiary  stream  of  immigration.  Other 
jVBgtt  are  recorded  in  this  branch,  Ama 
■di,  Ama  Fingu,  Ama  Zwasi,  and  Matabele, 
■  north  of  the  Zambesi  we  come  into  contact 
■■tribes  called  Maviti,  Watuta,  or  other  names, 
*>  are  clearly  of  Zulu  origin.  It  has  been  fully 
Btnied  by  scholars  and  grammarians,  and  there 
i  tee  literature. 

Qe  Bechu&na-land  sub-branch  comprises  the 
l^uges  of  the  majority  of  the  vast  population 
idi  occnpies  the  interior  of  Africa  south  of  the 
pic  of  Capricorn,  intermixed  with  Bushmen  and 
^blood  tiibes.  They  are  separated  from  the 
ir  sub-branch  by  the  Dra^enburg  range  ; 
Ihward  they  extend  to  the  Orange  Eiver,  west- 
d  to  the  Aalali^  Desert,  and  northward  as 
H  the  Lake  Ngami.  Being  powerful,  thoy 
e brought  under  subjection  tribes  bolonging  to 
Mtem  and  western  branches  of  this  family. 
n  are  two  divisions  of  this  sub-branch,  the 
bn  and  western.  The  Eastern  Bechuana  tribes 
[ftt  Basiito,  who  speak  Sesuto;  the  Batan, 

*  ipeak  Setan  ;  the  Ba-tsetse,  who  speak 
^Mie ;  the  Ba-mapela,  who  speak  Se-mapela ; 
^h^puti,  who  speak  Se-puti;  the  Ba-tloung, 
^  ^eak  Se-tloung ;  and  others.  The  Western 
Una  tribes  are  the  Ba-rolung,  who  speak 
^ohng;  the  Ba-hlapi,  who  speak  Se-hlapi;  the 
weoa,  who  speax  Se-khwena ;  the  Ba-kaa, 
ll^eak  Se-kaa ;  the  Ba-mangwato,  who  speak 
^tt|wato ;  the  Makololo ;  and  the  Marutse- 
Wa,  on  the  Zambesi  Biver,  described  by  Dr. 
U).  The  words  of  this  sub-branch  sound  harsh, 
liiipronimciation  o£Eers  a  striking  contrast  to 
^dodiousness  of  the  Zulu,  to  which  language, 
^,  it  has  a  greater  resemblance  than  to  the 
>^  There  are  no  clicks  in  this  sub-branch ; 
diae  is  an  abundance  of  linguistic  and  educa- 
d  irorks,  for  which  we  are  indebted  to  the 
ioDarie«. 

e  third  sob-branch  of  the  southern  branch  is 
^eikeza,  spoken  to  the  north-east  of  the  Kafir 
tandh)  and  some  distance  to  the  north  of 
;oa  Bay,  and  in  the  neighbourhood  of 
SD  Mar!|iies.  A  remarkable  linguistic  phe- 
icm  im  Touched  for  by  Dr.  Bleek,  that  the 
oeisiqiyiiig  the  entire  coast-Une  of  Zululand 
ko' «pwt  Teketa  langoages,  which  they 
hmannihilKftmt  of  Kafir.  Some  few  of 
Ott^MM  'itn  sttid  to  speak  aiUc^ng  them- 


selves Tekcza  languages.  Clicks  are  unknown, 
except  in  those  dialects  which  have  come  under 
Zulu  influence.  The  southern  and  Zuluised  tribes 
of  this  sub-branch  are  the  Ma-neolosi,  about  2,000 
in  number,  in  Natal;  the  northern  are  the  Ma- 
tonga  and  Ma-hloenga,  living  near  Delagoa  Bay. 
The  former  seems  to  be  a  generic  name  for  a 
variety  of  tribes  inhabiting  the  interior  of  the 
Portuguese  coast.  Nothing  has  been  published  to 
illustrate  the  language  of  this  sub-branch. 

The  eastern  brandi  of  the  Bantu  family  is  the 
creation  of  the  last  20  years  of  exploration  and 
missionary  enterprise.  The  outlines  of  the  great 
kingdom  may  be  marked  out  with  certainty ;  we 
must  leave  to  future  generations  to  fill  in  the 
details  of  the  picture.  No  book  that  has  passed 
under  my  observation  has  attempted  it  yet.  I 
divide  this  eastern  branch  into  three  sub-branches: 
— I.  The  Basin  of  the  Zambesi.  II.  Zanzibar, 
ni.  Victoria-Tanganyika.  Under  each  sub-branch 
will  be  given  the  boundaries  assigned  to  their 
territory.  The  whole  will  make  up  the  region 
included  in  this  branch. 

The  first  sub-branch,  the  Zambesi  basin,  com- 
prises on  ever-increasing  number  of  lang^ua^cs 
spoken  by  the  tribes  which  come  iuto  contact  with 
the  missionaries,  who  have  lately  invaded  that 
river  and  Lake  Nyassa ;  the  boundary  of  this  sub- 
branch  on  the  east  extends  north  to  an  imaginary 
line  separating  it  from  the  Zanzibar  sub-branch, 
and  on  the  west  as  far  into  Central  Africa  as 
exploration  has  extended.  Considering  the  ex- 
tremely scanty  extent  of  materials,  this  grouping 
must  be  deemed  entirely  provisional,  and  only  a 
convenient  mode  of  collecting  the  names  of 
languages  known  to  exist  in  a  certain  territory. 
It  is  only  by  constant  study  of  the  narratives  of 
travellers  and  missionaries  that  information  can 
be  gained,  but  the  scientific  character  of  the 
informants  gives  a  value  to  what  they  state  far 
beyond  the  random  jottings  down  of  the  ordinary 
traveller.  So  far  as  it  goes,  it  is  accurate,  but 
it  goes  only  a  very  little  way.  Wo  gratefully 
acknowledge  a  dictionary  of  some  standing  of  the 
Nyassa,  by  Dr.  Bebman,  and  a  modem  grammar 
of  that  language,  by  Mr.  Biddell,  of  the  Free 
Church  Mission.  This  is  the  language  of  Lake 
Nyassa,  and,  if  cultivated,'and  made  the  vehicle  of 
instruction,  will  extinguish  its  weaker  rivals.  The 
Makua  is  a  language  of  great  importance,  occupy- 
ing the  table-land  betwixt  that  lake  and  tne 
Mozambique  coast;  it  has  been  illustrated  by  an 
accomplished  scholar,  Mr.  Maples,  of  the  University 
Mission.  Adjacent  to  or  intermixed  with  the 
above,  is  a  tribe  called  the  Yao,  orHiau,  or  Ajiwa, 
whose  language  has  been  iUustrated  by  Bishop 
Steere.  Vocabularies  exist  of  most  of  the  others, 
and  their  habitat  is  generally  known. 

The  second  sub-branch  is  the  Zanzibar;  this 
extends  from  the  island  of  Ibo,  on  the  confines  of 
the  Mozambique  territory,  along  the  coast  of  the 
Indian  Ocean,  to  the  confines  of  the  Galla  and 
Wi^uafi,  where  the  B&ntu  family  meet  the 
tribes  of  the  Hamitic  and  Nuba-Fulah  groups 
already  described.  It  embraces  all  the  low  coast, 
and  the  range  of  mountains  runningparalleltothe 
coast,  from  Sie  confines  of  the  Zambosi  sub-branoh, 
to  the  country  of  the  Masai  ot  the  Nuba-Fulali 
group.  The  dominant  language  throughout  thia 
stib-branch  is  tibie  Swaih^ili,  t\ie  ^"{^eex^  ^  \\i&<2»&9i^> 
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as  its  name  indicates,  deeply  affected  by  Arabic, 
used  by  Mabometans,  and  expressed  in  tbo  Arabic 
character,  and  influenced  by  Arabic  culture,  but 
unintelligible  to  the  savages  of  the  interior.  Those 
savage  languages  are  being  slowly  developed  by 
the  labours  of  the  missionaries.  For  the  Swah§li 
all  has  been  done,  that  is  required,  by  Bishop 
Steere  and  Dr.  Krapf,  but  of  the  other  languages 
we  have  little  more  than  brief  vocabularies,  or 
short  notices,  but  it  is  a  promise  for  the  future  to 
have  got  so  much.  It  gives  some  idea  of  the 
rapidly  expanding  knowledge  to  mention  that 
Frederick  Miiller  only  gives  three  languages  of 
the  sub-branch,  which,  owing  to  tbo  diligence  and 
energy  of  explorers,  is  now  so  rapidly  expanding. 
It  is  pleasant  to  read  in  the  reports  that  such  a  one 
is  busy  at  the  languages,  has  grammars  and 
vocabularies,  or  a  translation  of  a  Gospel,  in  hand, 
all  of  which  will  find  their  way  into  my  hands,  and 
this  is  ^oing  on  all  down  the  line  ;  and  the  funds 
are  entirely  provided  by  religious  societies,  who 
thus  indirectly  contribute  to  the  extending  of 
science. 

The  third  sub-branch,  that  of  the  Victoria  and 
Tanganyika  Lakes,  has  been  formed  at  a  date 
entirely  subsequent  to  the  latest  information  avail- 
able toFredciickMuller,  and  is  the  result  of  Stanley's 
famous  journey  across  the  Dark  Continent,  bnd 
the  two  great  religious  missions  planted  by  the 
Church  Missionary  Society  and  London  Missionary 
Society  in  answer  to  his  challenge.  If  in  five 
years  so  much  has  been  done,  what  will  be  the  re- 
sult at  the  end  of  a  quarter  of  a  century  ?  In  con- 
nection with  Victoria  Nyanza  many  languages 
have  been  indicated,  and  their  existence  substan- 
tiated. In  the  language  of  the  court  of  the  King 
of  Uganda,  a  portion  of  the  Scripture  has  been 
translated ;  of  theNyamwezi  wehave  agrammatical 
notice  by  Bishop  Steere.  The  northern  boundary 
of  this  sub-branch  is  the  lino  of  contact  of  the 
Negro,  Hamitic,  and  Nuba-Falah  groups  already 
alluded  to.  On  the  east  it  is  conterminous  with 
the  Zanzibar  sub- branch,  and  to  the  south  with 
that  of  the  Zambesi.  To  the  far  west  an  imaginary 
line  must  bo  drawn  due  south  from  Nyangwe  on 
the  Lualaba  (which  Stanley  proved  to  be  the 
the  Kongo),  until  it  reaches  the  Zambesi.  Beyond 
that  point  the  languages  recorded  must  be  entered 
in  the  western  branch  of  the  Bdntu  family,  until, 
in  duo  time,  we  have  collected  enough  material  to 
establish  a  s^arate  group  or  family,  as  the  case 
may  be,  for  Central  Africa  south  of  the  Equator, 
and  north  of  the  Zambesi,  which,  with  the  excep- 
tion of  the  track  of  Cameron,  is  now  wholly  un- 
known. In  connection  with  Lake  Tanganyika  we 
have  information  from  the  south,  owing  to  the 
exploration  of  the  Geographical  Society,  and  the 
visit  of  the  Free  Church  Missionaries  from  Lake 
Ny assa.  We  have  English  missionai  ies  established 
on  one  part  of  Lake  Tanganyika,  and  French  Koman 
Catholic  missionaries  at  another.  Nothing  of  a 
tangible  linguistic  character  has  reached  us  yet, 
but  wo  are  enabled  to  record  the  names  and  posi- 
tion of  the  tribes  speaking  distinct  languages,  or, 
possibly,  dialects  of  languages,  and  leave  it  to 
time  to  fill  in  the  picture.  Nothing  that  is  pub- 
lished can  escape  my  observation,  as  every  report, 
French  English,  or  German  passes  under  my  notice. 

The  western  branch  of  the  Bdntu  family  com- 
pxiae  the  western  half  of  AMca  from  the  Namaqua- 


land  of  the  Hottentot  family  to  the  Equator, 
beyond  it  to  the  island  of  Fernando  Po,  an^ 
Cameroon  Mountains  on  the  main-land, 
northern  boundary  is  that  of  the  Negro  gr 
and  to  the  east,  the  imaginary  line  drawn 
Nyangwe  to  the  Zambesi,  thus  leaving  the  1 
spaces  of  Central  Africa  to  tho  explorer  froi 
west.  This  branch  has  three  sub-branchei 
Angola ;  (2),  Kongo ;  (3),  Ogoway-Gabiin. 

The  Angola  sub-branch  comprises  the  Her 
Damaraland,  and  the  Shindonga  of  On 
within  British  protection,  and  illstrated  by  i 
matical  and  religious  works.  Crossing  the 
Cunene,  we  enter  the  Portuguese  settleme 
Western  Africa,  and  find  a  row  of  langua| 
which  our  information  is  imperfect.  Bund^ 
best  known,  and  is  illustrated  by  gr&naz 
works ;  but  as  to  the  language  spoken  in  i 
terior,  towards  the  kingdom  of  Mudte  Jan" 
know  nothing.  Serpa  Pinto  has  brought  to. 
the  Gwanquella  language,  spoken  in  the  ha 
the  Coanza. 

Passing  northwards,  we  come  to  the  sub-hl 
of  the  Kongo,  reaching  into  the  interior  as  ft 
Niangwe.  Stanley,  in  his  "Dark  Continent," 
given  us  some  glimpses  of  languages  spoka 
the  Equator ;  and  as  we  approach  tho  Atlanti 
have  fuller  information  from  missionariei 
travellers.  Stanley  himself  is  in  tne  field; 
there  are  English  and  French  missionaries piu 
their  way  forward,  and  every  year  will  addti 
information.  All  those  dreadful  cannibals 
obstructed  the  progress  of  Stanley  do^Ti  theK 
will  come  into  this  category. 

From  the  undefined  confines  of  the  sub-b 
of  the  Kongo  basin,  to  the  frontier  of  Negrc 
north  of  the  Equator,  stretches  the  sub-brai 
the  Ogoway-Gabiin,  including  the  islands  c 
coast,  and  the  Cameroons.  Here  we  have  » 
well-defined  languages,  illustrated  by  several^ 
ofconsiderablemerit;  theFemandian,theMpoi 
the  Dik^le,  the  Dualla,  the  Isubu,  and  the  fii 
For  every  scrap  of  linguistic  knowledge  in 
tracts  we  are  indebted  to  the  missionaries, 
limits  of  the  sub-branch  may  be  indefinitely  p* 
into  the  interior;  and  on  the  confines  of  Negr 
we  may  expect  to  find  linguistic  phenomena,  t 
sidoration  of  which  may  uirow  light  into  thee 
of  both  the  Negro  and  B^tu  stock. 

VI.  Driven  down  to  the  extreme  south  o 
continent  of  Africa,  and  only  saved  from  ei 
tion  by  the  advent  of  the  English,  and  hj 
efforts  of  Christian  missionaries,  we  find  the 
and  last  linguistic  group,  and  which,  but  fc 
smallness  of  the  population,  ought  to  form 
groups,  as  the  compenent  parts  have  no  rel 
whatever  to  each  other.  I  allude  to  the  gro 
the  Hottentot  and  Bushman.  Their  existenc 
however,  important,  as  throwing  some  light  a 
character  of  the  earlier,  if  not  aboriginal,  inl 
tants  of  the  continent,  as,  unquestionablyf  we 
to  deal  with  tribes  broken  and  reduced  bl 
powerful  inroad  from  the  north  of  the  great  i 
family. 

Sub-group  "Hottentot."  However,  the 
may  be  spelt,  or  from  whatever  oause  aasigned 
not  the  real  name  of  the  tribe,  who  call  WBU 
*'  Koikoib  "  (Men  of  men),  and  are  called  ''L 
by  their  Kafir  neighbours.  Thej  number  ^ 
and  are  considered  to  hare  four  diilielt— 1 
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est  and  standard,  spokcoi  in  Namaqua- 
the  north  ;  Kora,  on  the  Orange  Biver ; 
is  spoken  by  the  Eastern  division  of  the 
tnd  a  fourth,  and  a  very  impure  variety, 
neighbourhood  of  Capetown.  To  these 
i  idded  the  Ghiqua,  or  Bastards,  the  issue 
fih  and  Hottentot,  speaking  a  mixed 
^  There  are  many  excellent  works  by 
vies  about  and  in  this  language,  and  it 

considered  to  be  sufficiently  well-known, 
I  all  probability,  its  days  are  numbered. 
i&  Mailer  records  his  opinion,  that  it  is  an 
ikngxiage,  with  no  connection  with  any 
ifrican  or  non-African  form  of  speech, 
i  morphologically  agglutinative,  the  roots 
■osyllabic;  there  are  genders  and  numbers 
Iby  snfi&xes ;  the  pronoun  is  the  vivifying  ele- 
iod  joined  to  nouns  and  verbs,  differentiates 
ining.  The  oral  literature  consists  of  songs 
anal  stories,  which  have  been  collected  by 
Insing  scholars.  The  great  feature  of 
igoage  is    the    existence  of   four    clicks, 

by  a  different  position  of  the  tongue; 
nUl  click  is  almost  identical  with  the 
f  indignation,  not  uufrequently  uttered  by 
as;  the  lateral  click  is  the  sound  with 
^rses  are  stimulated  to  action  ;  the  guttural 
not  unlike  the  popping  of  a  champagne 
id  the  palatal  click   is  compared  to  the 

of  a  whip. 

ety  of  opinions  may  be  quoted  as  to  the 
ical  origin  of  the  Hottentot.  Hovelacque 
that  be  is  but  a  cross-breed,  and  that, 
*  may  be  said  to  the  isolation  of  his 
S  he  has  no  pretence  to  independence  of 
iax  Miiller  quotes  Dr.  Moffiit  as  an 
f  for  a  resemblance  of  the  Hottentot 
)  with  that  of  some  of  the  tribes  of  the 
ile.  Such  assertions  must,  at  the  present 
'  the  inquiry,  be  supported  by  actual 
first  hand,  or  withdrawn,  as  if  supported 
'  hearsay  statements,  tbey  are  of  no 
We  must  deal  with  actual  facts,  and  in 
lence,  it  is  of  no  use  hazarding  theories  of 
ic  race  extending  in  a  continual  line  down 
le  continent  of  Europe.  No  doubt  the 
)t  and   Bushman  are  like  the  Basque  in 

the  survival  of  an  ethnological  and 
t  stratum,  which  has  disappeared  else- 
aid,  in  the  absence  of  written  records,  left 

behind.     Bleek  and  Lepsius,  whose  names 
J  be  mentioned  with  profound  respect, 

the  Hottentot  with  the  Hamitic  group. 
sines  of  scholars  whom  we  sho^d  aid  to 

with  this  portion  of  the  subject  are,  W. 
lieophiliis  ELahn,  Henry  Tindall,  Wallmann, 
idenck  Miiller.  To  them  we  are  indebted 
omatical  notices,  vocabularies,  and  a  con- 
e  amount  of  educational  and  religious 
«.  A  missionary  being  invited  by  the 
Bent  to  send  books  in  the  Kora  dialect  to 
ed,  remarked,  that  his  experience  was  that 
Hierto  teaoh  the  young  to  read  Dutch, 
;  the  old  could  not  learn  at  all. 
xoap  *'  Bnahman  "  comprises  one  isolated 
8^  «id  is  a  very  low  state  of  linguistic 
DMit.  The  name  was  assigned  to  them  by 
kt  bnOMue  they  dwelt  in  the  bush  ;  they 
Bseb  or  Saan,  and  are  totally  dis- 
aod  dummid  by,  the  Hottentot  and 


Bantu.  The  language  belongs  to  the  monosyllabic 
order,  as  far  as  we  can  judge ;  there  is  no  gender, 
the  formation  of  the  plural  is  exceedingly  irregular, 
and,  of  the  sixty  ways  of  forming  it,  reduplication 
of  the  noun  is  the  most  common,  as  the  most 
natural ;  but  the  use  of  the  plural  seems  to  be  as 
abnormal  as  the  formation.  In  some  particulars 
there  are  analogies  common  to  the  Bushman  and 
the  Hottentot.  Dr.  Bleek  made  many  years*  study 
of  this  subject,  having  members  of  the  tribe  in  his 
household,  and  collected  materials  for  grammar, 
dictionary,  and  folk-lore,  before  his  premature 
death.  We  can  only  hope  that  bis  successor, 
Theophilus  Hahn,  will  complete  the  unfinished 
work. 

It  must  be  remembered  that  the  Bushmen  are  a 
broken  and  despised  race,  in  the  lowest  state  of 
culture,  neither  pastoral,  nor  agricultural,  but 
living  by  hunting,  and  nomadic;  they  have  no 
appearance  of  tribal  unity,  and  no  chief.  Before 
the  English  rule  they  were  treated  as  little  better 
than  wild  beasts.  The  "  click  *'  sounds  are  believed 
to  bo  their  original  property,  and  to  have  been 
communicated  by  them,  in  always  decreasing  pro- 
portion, to  the  Hottentot  and  Kafirland  sub- 
branch  of  the  Bantu  family ;  for  the  Bushman,  in 
addition  to  the  four  clicks  already  described  as  a 
feature  of  the  Hottentot  language,  has  a  fifth, 
sixth,  and  sometimes  a  seventh  and  eighth,  and 
not  only  before  vowels  and  guttrals,  but  before 
labials.  Such  sounds  are  almost  incapable  of  ex- 
pression by  Europeans,  and  it  would  almost  appear 
that  they  are  connecting  links  between  articulate 
and  inarticulate  sounds. 

The  Bushmen  are  of  exceedingly  small  stature, 
thus  opening  out  the  question  of  their  belonging 
to  the  now  well-established  tribes  of  pigmies  in 
North  and  Central  Africa.  In  appearance  they 
seem  to  belong  to  the  lowest  order  of  humanity ; 
they  inhabit  outskirts  and  desert  places,  and  are 
shy  and  wild.  We  road,  however,  of  tame  Bush- 
men, the  Babomuntsu,  on  the  outskirts  of  the 
Basuto  country,  and  other  tribes  with  mutually 
unintelligible  languages,  with  evident  traces  of 
Bantu  influence  in  their  form  of  speech,  both  wild 
and  tame,  within  the  recognised  territory  of  Bantu 
sub-branches.  Only  lately  it  was  mentioned  by 
Miss  Lloyd,  the  sister-in-law  of  Dr.  Bleek,  that  a 
Bushman,  wLo  resided  beyond  Damaraland,  had 
come  under  her  notice,  whose  language  was  unin- 
telligible to  the  Bushmen  at  Capetown.  Frederick 
Muller  states  that  they  are  found  even  as  far  as 
the  Bivers  Cun^ne  and  Zambesi,  and  even  beyond. 
If  such  is  indeed  the  case,  we  are  not  in  a  position 
to  arrive  at  any  final  opinion  about  them. 

One  remarkable  feature  still  remains  to  be 
noticed.  No  trace  of  the  invention  of  writing  has 
been  found  south  of  the  Equator,  but  the  Bushmen 
have  acquired  a  wonderful  power  of  painting  scenea 
on  rocks  and  in  caves.  Animals,  human  figures, 
dancing,  hunting,  fights,  are  pourtrayed  with 
fidelity,  and  that  the  art  has  existed  down  to 
modem  times  is  evident  from  the  appearance  of 
Boers  in  some  of  the  fights.  It  appears  that  the 
art  of  sculpture  was  also  known,  and  that  the  out- 
lines of  some  of  the  figures  are  excellent. 

Here  ends  my  task.  Twenty  years  ago  thm 
was  a  rebellion  against  the  tyranny  of  the  Arian 
and  Semitic  scholars,  who  attempted  to  out  down 
all  languages  to  the  length  and  breadth  ot  ^Ambx 
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method,  forgetful  of  Uie  infinite  variety  of  the 
then  ^[1117-01806111611  families  uid  groups  of 
OKglutinatuig  langiUKW  in  Ads.  The  great  pro- 
Uem  of  the  origin  of  languaKCi  however,  canncit 
be  aolved,  and  is  not  ready  for  solution,  until  the 
secrete  of  the  iangoageB  of  Africa,  Aiutraliii, 
and  America  are  revealed,  and  arranged  in  such 
order,  that  the  leaaona  taus'ht  bv  the  study  of  each 
of  them  may  be  considered  with  reference  to  tht: 
ling^istio  phenomena  of  the  whole  world,  and  this 
work  will  not  be  completed  in  this  generation. 


DISCUSSION. 


tieoring  that  so  mauh  VTOgiea»  hod  been  mai 
country  in  the  study  of  the  Afrioan  Unguages, 
time  when  he  was  occnpiod  with  the  same  subjecl 
Abont  thirty  yean  ago.  As  on  iUustratioD,  ho  migli 
mention  that,  when  he  went  to  Sierra  Leone  in  tbe  ye;ir 
1847,  it  WBB  generally  BUppoei>d  that  about  thirty 
idifferent  languages  were  spoken  in  that  colony,  but  li  i  i  ! 
leeearohee  proved  that  there  were  upwards  of  100.  Tli" 
Continent  of  Africa  imd  been  oalled  dark,  rnvstoriouji, 
and  unknown,  hut  it  was  now  evident  that  it  had,  ta  n 
great  extent,  ceased  to  be  unknown.  Ncvurtlieless,  hu 
was  (rtrack  with  the  obserration  that,  alQiongh  we  hiid 
made  great  progress  in  onr  knowledge  of  the  Contineut 
:and  its  languages,  there  was  still  mach  to  be  done.  Fi<r 
instance,  it  was  mentioned  that  there  were  eleven  oii  - 
-olaatdfled  languages,  whieh  showed  that  we  roight  lo-jk 
forward  to  eleven  cow  families  of  speech.  As  a  matti  r 
of  detail,  he  oould  not  agree  witn  the  statement  thii! 
the  mode  of  writing  adopted  by  the  Vei  people  was  niii 
original,  because  it  certainly  bad  no  oonneotion  wit  K 
any  other  mode.  It  was  a  new  invention,  a  ayllabii- 
mode  of  writing,  and  the  Vei  people  bad  only  a  alighl  i 
.aoquuntanco  with  the  European  aud  Arabic  method.^. 
whieh  were  both  alphabetical,  consequently  it  wiis  | 
altogether  new,  aikd  the  marks  themselves  were  al^i ' 
onite  original.  Ur.  Hyde  Clarke  had  traced  same  of 
Uiemto  the  very  old  alphabets,  hut,  as  fat  aa  he  coulil 
ascertain,  there  was  no  historic  conueation,  only  u 
phyaiologioal  one.  As  For  as  the  character  of  Uic 
writing  was  concetned,  it  was  perfectly  original.  Again, 
the  Negro  languages  Were  represented  as  being  sinulur 
to  the  TnTkiFh,  as  being  aggtatinativc,  but  tlus  would 
perhaps  turn  ont  not  to  be  correct.  For  instance,  t}R' 
Damara  language,  which  he  had  reduced  to  a  grammar, 
was  not  aggiutinatiTe,  and  the  same  might  turn  out  to 
be  the  case  with  a  number  of  others.  He  was  aLxj 
struck  with  the  remarkable  character  of  the  language  i  u 
Darvar,  of  which  he  had  an  opportunity,  xome  ten  yeat-- 
ago,  of  collecting  specimens  from  a  black  man  in  Jeruaalei  ii 
it  was  a  most  singular  language,  but  not  oggiatinativi 

ICr.  Onit  asked  if  it  were  monosyllabic. 

Dr.  Koelle  said  no;  it  was  exoaedingly  guttural,  and 
the  numenla  were  quite  extraordinary,  altogetht.T 
different  from  those  of  any  other  African  langua^ri. 
with  which  ha  was  acquainted.  He  hoped,  from  whtit 
had  been  already  accomplished,  that  we  might  hope  f'>[' 
still  greater  progress,  for  certainly  a  great  deal  y.t 
remained  to  be  done. 

Hx.  Hyd*  Clarka  said  he  roust  join  in  thi 
tribute  whioh  Dr.  Koelle  bad  paid  to  Hr.  Cust  for  t]  li^ 
paper,  whii^  all  who  had  paid  any  attention  to  the 
■nbjeot  wonld  know  must  have  involved  an  inimeii»> 
amount  of  labour.  It  did  not  appear  to  ^im  that  tbrn- 
VM  any  need  for  apology  for  bringing  it  forward,  ajul 
■  fvll  Vindication  was  given,  not  only  m  the  reasons  Ih 
had  SMBtioiied,  hat  in  the  very  remaritable  facts  u> 
nUA  Iw  bad  e^led  attention.  He  had  shown  from 
d»  v^Ktieaee  ei  the  misBonary  Kxwtlei  that  1hi' 
^apla  piopagmtioa  ot  rdigitnu  tenati  tended  to  Vhe 


fonndation  for  the  promotion  of  tbe  aits  t 
whioh  it  was  the  object  of  tho  Society  I 
was  mainly  by  the  study  of  the  language) 
Uke  Africa,  which  possessed  so  many,  t 
come  into  contact  with  the  population  and 
material  interest,  as  well  as  the  spiritua 
which  the  labouro  of  miasionaris  were  devo 
.studied  and  written  a  good  deal  on  thi 
might  be  excused  for  dtSering  in  some  po 
Gust,  because  he  could  only  say,  as  Lad 
said,  that  from  year  to  year  we  had  toalte 
on  these  matters.  For  instance,  on  one  }: 
Ur.  Cuat  had  called  attention,  the  Ian; 
nhort  races  of  the  Bushmen  and  tbe  Akk 
he  had  the  materials  furnished  him  b 
Greographioal  Sodety,  he  was  led  at  one  ti 
the  opimon  that  theee  languagen  formed  ai 
feature,  that  there  were  aasuredly  relation 
the  various  short  races  in  the  world.  Wir 
tion,  however,  of  the  real  nature  of  lang 
him  to  materially  alter  hia  opinion.  So  Ii 
concerned,  it  was  a  matter  well  worthy 
that  right  across  Africa  there  was  a  scries 
races,  and  that  they  were  found  in  othci 
world,  speaking  languages  which  indir 
common  origin.  He  regretted  that  he  co* 
the  explanation  of  the  distinguisbed  scho 
Uiiller,  as  to  htir  having  any  connection 
tribution  of  language ;  out  must  accept 
dictum  of  Mr.  Oust,  that  language  c 
admitted  in  any  way  as  a  testimony  of 
that  great  scholar  came  to  make  further  ci 
would  find  that  the  very  languages  which 
buted  to  populations  having  one  character  < 
by  others  partaMn  g  of  different  ethnologica 
As  to  tutted  hair,  anthropologists  conn 
artiflcally  produced.  Latterly  he  had  bee. 
attend  more  to  the  two  groups  which  Mr.  ( 
Nubah  and  Uie  Negro,  and,  as  far  as  his  ei 
there  was  no  black  population  in  the  wor 
language  which,  to  all  intents  and  purpo 
termed  a  white  language,  and  there  was  i 
lation  but  spoke  what,  if  you  chose,  yoi 
black  language.  In  the  preface  to  the  nu 
grammar  ot  tbe  Bomu  language,  by  1 
garo  moat  decided  specimens  of  the  rela 
Bomu  words  and  forms  of  grammar 
languages  of  the  world,  and  he  might  ha' 
still  farther.  He  himself  had  gone  tbe  1 
ing  that  Uie  Honssa  language  might  be 
more  than  200  wards,  with  the  Kolaria 
might  oompare  the  language  of  the  Sant 
lately  in  rebellion  against  ua,  with  that  o: 
whose  ossistanoe  we  hoped  for  in  the  thre 
the  West  Coast.  It  would,  he  though 
advantage  to  the  misdonary  cauae,  if 
from  that  district  were  sent  to  labou 
among  the  tribes  in  India.  In  the 
another  distinguished  scholar,  the  Bev. 
there  was  an  obaervation  bearing  ot 
He  had  studied  this  suhjeot  qnite  free  fron 
Bions,  and  roust  be  pardoned  for  differin 
great  authorities,  and  he  oould  not  hut  sa 
main,  he  found  aQ  the  languages  of  the  v 
excepting  the  Sushmen  and  Hottentota,  1 
connection.  Then  came  the  difflonlty  wl 
put  forward,  how  was  it  possible  t) 
oould  be  related  which  diSetsd  ao  d 
words ;  surely  there  oould  be  no  affi 
languages  having  such  different  TDcabnlt 
Dr.  KoeUe  had  pointed  to  the  oonf 
aggluthiotive  and  inflexional  fatn^nana, 
-found  that  the  grammetted  fuma  AMI 
oat  Iha  world  wwe  aopJaetei  fa  a-i* 
The   c^ueatian   to    be   detamiinad   was, 
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ect,  aooorOmg  to  the  old  Byatem,  to   ansume  Maple«.    He  also  thought  it  would  be  weU  for  Mr. 

«  wad  ooe   pnmitive  language   of  ono  »et  Cu»t  to  auupeud  hia  opinion  aa  to  what  part  of  the 

^  or  wHetlier,  on  the  other  hand,    there  waa  world  we  owed  language  to,  until  more  was  known  about 

riteni  of  language,  in  which  several  words  were  the  insoriotions  nowbehii?  nublii 

d. 

IB  one  Idea  attached  to  them ;  and  so  it  was  promise  the  whole  literary  world  that  any  translation 

itae  pre-hifltono  languages,  whether  you  went  made  in  Africa  that  came  to  the  Bible  Society  attested 

*MMU8,  toAfnca,  or  to  America ;  for  it  had  they  would  print.     He  hoped  that  in  the  future,  when 

♦k*  *  *i:^          researches  of  the  American  kindly  missionaries  went  into  the  country,  and  kindly 

mt,  that  the  same  feature  prevailed  in  the  sign  explorers,  instead  of  the  greedy  adventurers  who  had 

|»  ot  tlie  American  Indians.     If  it  were  the  preceded  them,  and  the  more  cruel  imperialism  that 

mtheee  were  many  signs  used  for  one  word,  had  touched  the  country  at  different  points,  they  would 

JttweUbeaveiy  vaned  distribution  of  sounds,  stir  up  a  kindly  response  in  the  hearts  of  the  people, 

■fte  another  question,  how  was  it  possible  to  and   that    the    travellers  would  be  received  into  the 

■gether,    correlate,    and    compare    thesi*    dis-  country,  and  bo  able  to  explore,   to  their  roots,   the 

«J«tenab.      There   he    thought     Mr.     Ciwt  different  languages. 

Wl  have  applied  to  other  very  distinguished  -.,  «       ,             .,vi-j        :>     ..     .  .^     .^  . 

I m  Germany,  who  were  studying  psychological  *'*  *'**"»ni  said  he  had  read  about  the  African 

{y,  such  as    Dr.    Karl    Abel.      Thev  studied  ^^^fP^g^i  «w  a  student,  but  he  had  no  special  know- 

rawiuLi,  but  the  ideas  represented  and  thereby  ^^^  "*  ^^y  ^^  *^®™-     ^^  ^^^  *^®  ^^  turned  more 

Wned  further  criteria;  they  found  two  ideas  f ttention  to  them  on  accoiint  of  the  light  which  they 

one  sounc 
LOse  two  i 

„    ,   ^  — , checking  w^*.*       .        -  m       v         ^^  -  i     ,     -    , 

ions,  and  arriving  at  exact  results  from  dis-    ^^^es  necessarily ;  but  thev  apparently  learned  more 


moment  for  the  progress  of  philology  and  *^^^*  ^^°  studied  the  matter  might  hold  the  most 
ogy.  Mr.  Oust  had  briefly  pointed  to  one  opposite  theories,  it  was  to  the  languages  of  Africa  they 
reason  for  this.  Africa  had  never  been  con-  *"  appealed.  He  had  classiiled  the  African  language, 
those  great  conquerors  who  altered  the  anthro-  ^or  his  own  satisfaction,  into  three  divisions;  the 
ind  linguistic  boundaries  of  Europe  and  Asia  Hamitic  and  Semitic,  as  having  the  most  highly  de- 
tribes  had  been  preserved.  It  was  necessary'  ^^^oped  gender,  in  which  the  distinction  of  sex  was  the 
to  guard  against  the  confusion  of  race  with  ^^*^**  *  ^®°  ^'^^^  ^®^  *^®  Bimtu  languages,  in  which 
It  by  no  moans  followed  because  we  found  ^^®  distinction  was  based  rather  upon  animate  and  in- 
pulationspeakinga  particular  language  that  animate  considerations;  and  then  there  were  the  Negro 
be  the  language  of  that  race.  Therein  he  languages  in  the  centre,  in  which  there  was  no  distinc- 
lay  a  great  part  of  the  fallacy  of  Frederick  ^^^  ^^  gender  at  all,  exceot  the  embryo,  in  the  shane 
b  Liberia  or  Sierra  Leone  there  were  Urge  ^^  prefixes  and  suffixes,  which,  according  to  Dr.  Bleek, 
uUtionw  speaking  English,  and  we  knew  how  °^«^*  ultimately  develop  into  gender.  He  must  add 
obtained  that  language,  but  there  were  similar  ^  testimony  to  the  great  value  of  the  paper,  in  which 
s  in  a  state  of  utter  savagerv  speaking  ^  *^®  information  existing  on  the  subject  was  brought 
of  equal  culture,  although  of  a  different  fonn  together,  and  the  authorities  were  referred  to ;  a  work 
lid  be  correlated  with  the  remains  of  other  ^^  immense  service  to  studente,  who  .otherwise  might 
of  antiquity.  In  fact,  we  had  Hving  languages  "^^^  valuable  time  in  doing  what  had  been  done 
ustration  of  Kluta,  Babylonian,  Etruscan,  already.  He  believed  Mr.  Cust  was  now  doing  for  the 
Iberian,  and  what  was  onco  most  celebrated,  -Airican  languages  what  he  had  already  done  for  the 
lost  obscure,  in  the  anciant  worid.  Asiatic,  and  he  begged  to  thank  him  for  it. 

'.  W.  Wright  (of  the  Bible  Society)  thought  Xr.  A.  W.   Hitehinson,  author  of  <'The  Expiring 

practical  value  of  this  paper  was  that  Mr.  Continent,**  said  that  philologiste  were  often  in  error 

shown  aa  it  were  the  tide-mark  to  which  in  their  explanations  of  the  derivation  of  roots  of  lan- 

[>  had  risen  on  this  subject,  and  it  would  be  gruages.      This  arose    from  depending    too  much  on 

Mting  in  a  few  years  to  have  a  similar  paper,  theories  and  book-knowledge  alone.     A  more  accurate 

tiow  much  progress  had  been  made   iu  the  idea  could  be  obtained  only  by  personal  ac(|uaintanoo 

It  was  interesting  now  to  look  at  old  maps  witli  natives.     He  had  met  Bushmen  in  Africa,  whose 

and  see  what  was  known  nine  or  ten  years  words  were  the  Mime  us  those  of  other  tribes  far  distant 

then  take  maps  brought  up  to  the  pre^4ent  on  the  same  continent.     The  character  of  the  country 

lowledge,  and  mark  the  difference.     He  was  and  population  had  altered  since  ancient  times,  and  this 

aed  with  the  scientific  manner  in  wliich  Mr.  had    led    the    philologists   to  erroneously  ascribe  the 

treated  the  subject;  not  dogmatically,    for  origin  of  language  to  several  places  instead  of  one.     The 

M  were  generally  put  forwanl  by  men  who  migration  of  people  from  one  country  to  another  influ- 

ley  knew  all  about  the  subject,  simply  from  enced  the  character  of  the  native  languages.     He  found 

canoe    of   what   the  considerations    of   the  in  his  travels  in  Senegambia,  on  the  Gambia  River,  and 

ore.    On  the  following  day  he  should  have  to  in  Equatorial  Africa,  that  many  words  as  0f4)ka,  otehag^ 

the  oommittee  of  his  Society  a  letter  from  idm,  cega,  &c.,  were  both  in  meaning  and  sound  exaotiy 

Bere,  showing   that  his  assistants  were  all  the  same  as  Kussian,  Persian,  Arabic,  Hebrew,  and 

ike  bees,  sna  the  New  Testament  was  now  other  Oriental  languages.    The  speaker  mentioned  that 

Wwiinan  did  flie  Goflpel  of  Luke,  but  Bishop  some  of  the  natives  in  Africa  had  tails  four  or  five 

RMed  tile  ether  pait«.     Mr.  Hyde  Clarke  inches  long,  derived,  according  to  the  tradition  of  the 

M  ijlad  to  hear  that  the  New  Testament  had  natives  themselves,  from  gorillas  or  *<  devils,*'  who  had 

IrtMm  the  HoaMa  language,  and  that  the  stolen  native  women.    He  conduded  by  denying  thai 

■■ft  tPM  In  progVMB.     He  must  correct  one  any  of  the  natives  of  Africa  were  cannibals,  eacoept  ia 

iA  IIM'  papMT, '.vii.^    that    Bishop  Steere  cases  of  starvation,  but  stated  that  on  the  other  oaad 

t^boK  oi  1m  goflpel  in  Yah  ;  it  was  Mr.  they  were  great  dog-e«ten. 
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Dr.  Kmui  remarked  that  Ute  aldll  of  t^e  Buahmon  in 
diawiug,  to  which  ratetenoe  had  been  made,  iras  a 
matter  of  oonaidaiable  intereat,  and  he  himself  had  had 
Bome  opportonity  of  notioing  it.  At  one  time,  in  the 
neigfhbourhood  of  Natal,  there  irere  b  number  oE  Bush- 
men who  ffare  a  deal  of  trouble,  hj  oomioe  down  at 
ni^ht  on  the  frontier  of  the  ooloaj,  stealing' horaee  and 
driving  Hhem  aiFsj  to  tlui  cavea  whioh  they  inhabited 
in  the  moiiotaina.  After  aome  time,  oonaent  waa  obtained 
to  send  an  expedition  out  to  diapeiae  tbem,  and  in  a 
Hkirraish  some  were  wounded,  one  of  whom  was  token 
priaoner.  He  appeared  to  be  a  lad,  tboug-h  it  was  not 
always  es^  to  tell  who  were  boys  and  who  were  old 
men.  Having  been  cured  of  hia  woundsin  the  hospital 
at  Pietenuaritiburg,  he  was  taken  charge  o£  by  one 
of  the  magiatiatoB,  Mr,  Proudfoot,  with  whom  he  lived 
for  aereral  yean.  This  lad  waa  very  skilful  in  drawing, 
and  it  was  often  an  amusement  to  call  him  out,  and  get 
him  to  show  how  hedidit.  Ko  began  by  simply  placing 
a  nnmber  of  isolated  dots  on  the  slate,  or  whatever  he 
had  to  draw  upon,  which  then  resembled  a  conatella- 
tioo  of  fltara  ;  thou  after  pausing,  and  carefully  looking 
at  these  dots,  he  would  carefully  connect  them  together, 
until  an  animal  grew  up  out  of  the  outline,  and  you 
could  tell  at  once  what  it  was,  whether  ahome,  abuffalo, 
or  an  antelope.  He  stated  that  that  was  the  invariable 
mode  of  drawing,  and  he.  Dr.  Mann,  had  some  reason 
to  believe  that  it  was  so.  A  short  time  mnce,  Mr.  i 
Francis  Gallon  having  oipressed  great  interest  in  the 
matter,  and  a  desire  to  have  the  facts  corroborated,  he 
had  written  to  Mr.  Proudfoot  to  ask  if  he  could  send  him  ' 
some  drawings,  but  unfortunately  he  found  that  the  poor 
feUowdiedabout  two  years  since  of  oonaumption.  From  i 
hisaoqnaiutauoa  with  this  man,  ho  verymuch  doubted  the 
generally  aocepted  notion  of  the  very  low  organisation 
of  the  Bushmen.  Though  small  in  stature,  they  wero 
quick  in  perception  ;  and  though  their  ccaniology  wad 
peculiar,  it  did  not  appear  to  indicate  low  organisation. 
This  question  was  a  very  difficult  one.  One  of  the 
finest  collections  of  skulls  in  the  world  was  that  of  the 
Royal  College  of  Surgeons,  and  some  tittle  time  sinoe 
he  obtained  five  characteristic  skulls  of  Zulus,  from  the 
fieldof  Isandhlano.  All  those  five  were  of  a  very  distinct 
^pe,  and  Frofeuor  Flowers  said  a  Zulu  skull  might  be 
detected  anywhere  after  having  seen  tbem  ;  yet  one  of 
those  Bcolla  was,  with  one  exception,  the  laJgest  in  the 
whole  oolleotion,  though  itbelonged  to  a  man  who  would . 
probably  be  spoken  of  as  a  low  organisation  savage. 
Wlty  ihe  Kalir  and  Negro  races,  wiUi  such  fine  ciaiual ' 
development,  were  so  baokword  in  social  civilisation, . 
he  did  not  undertake  to  say,  bnt  it  certainly  was  not : 
doe  to  townees  of  organisation.  I 

The  Chalmaa,  m  proposing  a  vote  of  thanks  to  Mr.  I 
Oust,  said  he  could  not  pretend  to  any  knowledge  of  the 
ptiilological  questions  treated,  but  other  gentlemen 
present,  who  were  able  to  judge,  had  spoken  upon 
ttiis  topic.  His  only  excuse  for  ooeupying  the 
chair  was  that,  while  at  the  Cape,  he  took  a  great 
interest  in  the  ethnology  of  the  various  native  races, 
and  that  he  was  fortunate  enough  on  hia  return  to  be 
al>le  to  give  Mr.  Cust  some  materials  which  were  of  use 
to  him.  He  also  had  the  pleasure  of  being  intimately 
acquainted  with  the  late  Dr.  Bleek,  and  he  need 
hardlji  aajr  tliat  he  did  all  in  his  power  to  forward  Ids 
invcBtigatJons,  especially  in  connection  with  the  Bush- 
man language  ;  and  he  agreed  with  Dr.  Mann  tliat  that 
waa  a  moat  remarkable  tribe,  and  by  i 


by  the  appointment  of  Mr.  Theoptiilus  B 
luglUy  recommended  Iiy  Professors  Ma 
Sayoe,  and  from  his  lingoistio  requireu 
perienoe  in  the  interior,  they  might  ti 
results.  He  was  surprised  to  hear  1 
remained  to  be  done  in  almost  every  pa 
oonlinsnt,  especially  amongst  the  Ita 
Central  Aifrica  ;  but  Mr,  Cust  had  renden 
by  classifying  and  putdng  into  a  cond 
that  was  known  about  these  languges, 
would  serve  as  a  sort  of  sketeh  tor 
missionaries  going  to  Africa.  He  had 
reminded  ttiem  of  the  debt  they  owed  I 
missionary  societies,  without  whose  aid 
what  he  himself  and  other  studente  hod 
would  have  lieeD  posdlile. 
Tlie  vote  of  ttianks  having  been  passed 
Kr.  Cut,  in  reply,  said  he  hoped  one 
the  paper  would  be  that  Dr,  Koelle  woul 
his  slumber  of  25  years,  and  again  turn  h 
the  subject  of  the  African  languages.  If 
up  his  own  book  as  a  basis,  and  odd  to 
his  later  experience,  he   would  be  doi 


Itm 


bo  the 


Pi«ei<lent,  the  late  Prince  Consort, 
waa  able  to  go  to  South  Africa  at  all  to  proseoute  his 
warohoe,  and  he  might  add,  that  for  several  years  he 
ncsived  aid  from  the  Prince's  private  purse.  Wtiile  out 
then,  nntbrtunately,  his  untimely  death  put  a  stop  to 
hk  atodleB,  exoect  so  far  as  they  were  oontinued  by 
IS  Lloyd ;  bnt  he  waa  glad  to  hear 
r  filled  npUaplMe 


THISTEEHTH   OBDIHABT    ME 

Wednesday,  March  2nd,  1881  ;  F 
Bkamwell,  F.E.8.,  Chairman  of  111 
the  chair. 

The  following  candidates  were  ] 
election  as  menil>er8  of  the  Society  :— 
Appleby,  Herlwrt,  Durulea,  LittIel>oroug 

Attwood,    George,    F.G,3.,    F.C.S.,   7, 

Begont's-park,  N.W. 
Hall,  W.  H.,  Weybridge-beath,  Surrey. 
Rattray,  Notkm,  70,  Qloucester- terrace,  1 
Sichaidson,    Captain   John    Frederick, 
*  Houghton -house,  Stoncygate,  Leicestc 

The  following  candidates  were  ball 
duly  elected  members  of  the  Society ; 

Branston,  F.  R,  E.,  23,  St.  awithin's-la 

66,  Lillieshall-road,  S.W. 
Dollmon,  Charles,  29»,  Qapham-road,  S. 
Greenwood,  A.,  LL.D.,  Flaifteld  CoUege 
MacCaUum,  Andrew,   47,    Bedford-gard 

ton,  W. 
WUding,  Samuel  P.,  23,  Boud-Une,  E.C 

The  paper  read  was — 

UaHTHOUSB  CHABACTEK] 

By  Sir  William  Thomion,  D.C 


For  a  lighthouse  to  fulfil  the  n 
existence,  it  must  not  only  be  oeen. 
recognised  when  soen.  Besides  its  lig 
hghtbouse  generally  contains  also,  for 
thick  or  foggy  weather  that  the  Ugh 
seen,  a  sound-making  appliance,  tl 
which  is  not  cnly  to  be  heud,  but  wl: 
be  immediately  recognised  to  be  itself 
else.  Mr.  Price  Edwards,  in  his  com 
the  Society  of  Arts,  of  15th  Decam 
"Signallingby  means  of  Bound,"  g«Ti 
ing  and  clear  description  ot  the  id 
Ta«thods  hitherto  in  nse  for  tfaii  exo 
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litiozi  to  the  efficiency  of  light-houses ; 
have  occasioQ  to  return  to  the  subject 
ristic  sounds,  in  relation  to  the  several 
lich  have  been  adopted  to  give  charac- 
lities  to  the  light  itself  of  alight-house. 
side  colour,  now  generally  admitted  to 
sible,  as  a  distinction  for  lighthouse 
$pt  in  the  proper  use  of  it,  which  is  to 

different  directions  of  the  light  by 
ctors  to  mark  rocks  or  other  dangers, 

limits  of  navigable  channels,  we  find 
racteristic  qualities  of  lighthouses  to 
r  ooe  or  other  of  the  following  three 
j: — 

Flashing  lights. 

Fixed  lights. 

Occulting  or  eclipsing  lights. 

-known  name  "Bevolving  lights"  is 
limited  to  flashing  lights;  but  it 
ftmbiguity,  because  the  same  revolving 
is  also  applied  in  many  cases  to  pro- 
jclipses  of  •*  Occulting  or  Eclipsing 
lie  official  description  of  the  revolving 
le  **  Admiralty  JList  of  lights,"  is  as 

solving  light,  gradually  increasiiig  to 
then  decreasing  to  ecUpse.  [At  short 
i  in  clear  weather  a  faint  continuous  li^ht 
ved.]'' 

fact,  includes  the  description  of  the 
It  :— 

hing — showing  flashes  at  short  intervals,  or 
thes  at  regular  intervals." 

!ition  of  the  fixed  and  flashing  qualities, 
paratively  rare,  constitutes  an  import- 
jristic  light,  described  in  the  Admiralty 
vs : — 

V. — Fixed  light  with  addition  of  white  or 
hes,  preceded  and  followed  by  a  e^ort 

lave  really  very  little  of  complexity  in 
lental  classification  into  the  three 
of  Flashing.  Fixed,  and  Occulting, 
hing  light,  the  light  is  visible  for  only  a 
a  fraction  of  a  second,  or  from  that  to 
3onds — and  then  disappears  ;  and,  for  a 
r  time  than  the  duration  of  the  flash, 
nvisible,  until  it  again  flashes  out  as 
the  fixed  light  there  is  no  distinguish- 
eristic  whatever,  but  merely  a  light 
^  continuously  and  uniformly.  The 
;ht  is  visible  during  the  greater  part 
ke  a  fixed  light,  shining  continuously 
ly.  Characteristic  distinction  is  given 
cHpse,  or  by  a  very  rapid  group  of  two 
3rt  eclipses,  or  of  short  and  longer 
irring  at  regular  periods,  "flashes  of 
M  they  have  been  called,  cutting  out, 
from  the  light  its  mark,  by  wmch  it 
ingoiflhed  and  recognised  to  be  itself 
else,  in  the  very  short  time  (from  half- 
le  least,  to  seven  seconds  at  the  most) 
the  gnmp  of  eclipses. 

L — ^FLASHnro  Lights. 

Affo,  in  eivory  flashing  light  there 
e  fladi  in  the  period,  and  thus  the 
ii0   poriod   WM  the  sole  distinction 


between  one  flashing  light  and  another.  Thus,  in 
the  **  Admiralty  List  of  Lights  for  the  British 
Islands,"  for  1875,  we  find  about  100  flashing  lights 
of  different  periods,  from  the  four-seconds'  period  of 
Ardrossan  Breakwater  light  to  the  two-minutes, 

Seriod  of  the  upper  light  of  Lundy  Island,  of  the 
outh  Stack,  Holyhe^,  and  of  one  of  the  lights  on 
Sljme  Head,  off  the  west  coast  of  Ireland ;  and  the 
distinction  of  each  one  of  these  100  lights  was 
solely  its  period  as  a  simple  flashing  light,  except 
in  cases  in  which  the  objectionable  distinction  by 
colour  was  put  in  requisition.  When  it  was  deter- 
mined to  choose  periods  the  same,  or  nearly  the 
same,  for  neighbouring  lights,  it  was  found  neces- 
sary to  add  distinction  by  colour,  objectionable  as 
this  is  if  not  enforced  by  necessity.  Thus,  for 
for  example,  the  Gull  Stream  lightship,  in  the 
fairway  between  the  Goodwin  Sands  and  the 
Kentiah  coast,  is  a  revolving  light  of  twenty 
seconds  period,  while  the  East  Goodwin  lightship, 
about  six  miles  from  it,  is  a  revolving  light  of 
fifiteen  seconds  period.  Without  greater  accuracy 
than  is  generally  to  be  found  in  the  time-keeping  of 
fiashing  lights,  even  on  shore,  the  distinction  between 
fifteen  and  twenty  seconds  could  scarely  be  relied 
upon,  as  given  by  the  mechanism  ;  and  even  if 
given  trustworily  by  the  mechanism,  the  distinc- 
tion could  only  be  discovered  by  the  sailor  with 
certainty  by  the  aid  of  a  chronometer.  To  ^ve  a 
sufficient  distinction  between  these  two  hghts, 
therefore,  it  was  found  necessary  to  use  colour; 
the  East  Goodwin  was  made  green,  the  Gull  Stream 
white.  Again,  the  St.  Agnes  light,  Scilly,  and 
the  light  on  the  Wolf  Bock,  two  far  outlying 
lights,  about  twenty  miles  asunder,  are  each  of 
them  of  half  a  minute  period  from  flash  to  flash, 
and  the  sole  distinction  between  them  is,  that  the 
flashes  of  the  Wolf  light  are  altematt^ly  white 
and  red,  while  those  of  the  St.  Agnes'  light  are 
all  white. 

The  insufficiency  of  the  distinction  of  flashing 
lights,  merely  by  length  of  period,  had  come  to  be 
f^t  so  strongly,  that  a  very  important  fresh  dis- 
tinction was  introduced  in  1875,  in  the  lightship 
then  first  placed  on  the  Boyal  Sovereign  shoal  ; 
the  Group  Flashing  light  of  Mr.  Hopkinson,  in 
which,  instead  of  just  one  fiash  in  the  period, 
there  are,  in  the  case  of  the  Boyal  Sovereign 
light,  three  flashes  in  the  period,  or,  as  may  be  in 
other  cases,  two  flashes,  or  four  flashes,  the  in- 
terval between  the  successive  flashes  of  the  group 
being  much  shorter  than  the  interval  from  ^^up 
to  group  in  the  whole  period.  In  two  cases  m  the 
English  Channel,  the  North  Sand  Head  and  the 
Casquets,  the  new  triple  flashing  light  was  intro- 
duced, to  replace,  by  a  group  of  three  flashes  in  rapid 
succession,  three  separate  lights  which  had  been 
the  characteristic  arrangement  previously;  three 
fixed  lights  in  the  case  of  the  North  Sand  Head, 
and  three  simple  flashing  lights  in  the  case  of  the 
Casquets. 

Mr.  Preece  has  imprudently  pointed  out  that 
Mr.  Hopkinson's  triple  flashing  light  is  the 
letter  S  of  the  Morse-Colomb  flashing  alphabet. 
Sailors,  we  may  hope,  are  happily  ignorant  of 
this  truth.  The  proverbial  captain  of  the  collier 
does  not  read  the  Journal  of  the  Socuiv  of  ArU, 
or  he  would  be  calling  out  to  his  chief  officer 
—"Bill,  was  that  a  S,  or  a  I,  or  a  H,  or  a 
E.  ?  "     Bill,  if  he  was  well  np  in  dramatic  litera- 
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tore,  wotQd  reply,  *'  Captain,  them  ia  things  as  no 
fellow  can  understand.  I  must  say,  however, 
that  I  agree  with  Mr.  Preece,  and  liiink  that, 
while  many  may  find  memory  aided,  none  can 
be  embarrassed,  by  an  official  statement  of  the 
Morse  letter  corresponding  to  any  group  of  flashes 
or  eclipses  that  may  be  chosen  as  the  characteristic 
for  any  particular  light.  This,  however,  is  a 
matter  oi  comparatively  small  moment  at  present. 
The  great  thing  is  to  find  how  lights  may  be  most 
surely  and  inexpensively  rendered  distinctive,  so 
that  no  sailor,  educated  or  uneducated,  highly 
intelligent  or  only  intelligent  enough  to  sail  a 
ooUier  through  gales,  and  snowstorms,  and  fogs,  all 
winter,  between  Newcastle  and  Plymouth,  may 
know  each  light  as  soon  as  he  sees  it,  without 
doubt  or  hesitation. 

This  object  is  fully  attained  by  the  triple  flash- 
ing light,  if  quick  enough.  The  triple  flashing 
li^t  of  the  Casquets,  and  of  Bull  Point  (Bristol 
Channel),  which  are  the  quickest  of  the  kind 
hitherto  made,  complete  their  throe  flashes  in 
twelve  seconds,  after  which  there  is  an  interval 
of  eighteen  seconds  of  darkness.  These  are,  no 
doubt,  very  admirable  and  thoroughly  distinctive 
lights ;  but  it  would  be  very  much  better  if  they 
were  made  three  times  as  fast,  which,  with  the 
existing  machinery,  could,  I  believe,  be  easily 
done.  If  this  were  done,  they  would  show  their 
flashes  each  in  two  thirds  of  a  second,  and  with 
only  a  second  of  time  between.  Thus,  the  three 
flashes  completed  in  four  seconds,  would  be  in- 
stantly recognised  as  a  group  of  three,  without 
the  necessity  of  any  counting  either  of  flashes  or 
of  numbers  of  seconds  of  time  in  the  intervals 
between  the  flashes ;  and,  instead  of  having  to 
wait  in  darkness  for  eighteen  seconds  the  sailor 
would  only  have  to  wait  six  seconds,  for  a  rex>eti- 
tion  of  the  triple  flash. 

The  Royal  Sovereign^  the  Seven  Stones,  the  Newarp 

Snear  Yarmouth,  on  the  east  coast),  and  the  Saltees 
off  the  south  coast  of  Ireland),  all  lightships,  sup- 
plied within  the  last  few  years  with  the  Triple  Flash- 
ing Light,  are,  each  of  them,  of  one  minute  period, 
of  which  there  is  thirty-six  seconds  of  darkness, 
and  twenty-four  seconds  of  flashing.    These  lights 
•are  all  too  slow  to  do    full   advantage  to   the 
Triple-flash    system.     When  one  of  them  is  first 
seen,   it  is  very  apt  to  be  confounded  with  an 
ordinary    "  revolving  light ; "  that  is,  a   single- 
flash    flashing    light.      Even    somewhat    careful 
watching — at    all  events  if  the  weather,  or  the 
distance  from  the  light,  be  such  as  to  leave  any 
room   for  doubt— does  not  always    immediately 
resolve  the  doubt.     A  sixfold  quickening  of  each 
of   these   lights  would   greatly  enhance  its  dis- 
tinctive quality,  and  woudd  make  it  really  fulfil 
the  condition  pointed  out  by  the  Elder  Brethren 
of  the  Trinity-house,  as  the  object  to  be  aimed  at 
in  every  modem  lighthouse,  "That  he  that  nms 
may  read." 

Ilie  satisfactory  distinctions  of  Ghroup-Flashiug 
lights  are  exhausted  in  the  groups  of  two  or  three 
or  four  flashes ;  because,  to  count  flve  or  six,  or 
more,  would  be  embarrassing,  and  liable  to  mis- 
take at  sea.  It  has  been  proposed  to  obtain 
further  distinction,  by  using  groups  of  longer  and 
•horter  flashes,  as  in  Captain  Colomb's  Flashing 
Telegra^,  now  in  seneral  use,  and  very 
ibonM^^J^yAppredated  both  in  the  Katy  and  in 


the  Army ;  but  there  are  optical  difficu 
way  of  making,  with  satisfactory  econoi 
of  long  and  short  flashes,  separated 
intervals  of  darkness  in  the  group,  and 
tively  long  intervals  of  darkness  between 
groups ;  and  considering  how  very  n 
useful  and  satisfactory  at  sea  is  a  1 
showing  long  light  with  short  intervali 
ness,  than  even  the  quickest  of  flashing 
does  not  seem  desirable  to  push  the  dist 
flashing  lights  further  than  the  double, 
quadruple  groups.  The  periods  for  th 
which  seem  best  adapted  for  practical 
all  things  considered,  but  most  partici 
value  to  the  sailor,  are  as  follows  : — 


Ntunl)er  of  flatihos 
in  period. 


One.. 

One.. 

One.. 

Two 

Two 

Three 

Four 


Duration  of 
each  flaflh. 


i  sec 

4 
1 

i 
1 


>> 
»> 
»» 


Duration  of  \ 
group. 


I 

1 
2 

4 
3 
2 


8CC. 


>» 
>> 
>» 

1:: 


It  may  be  objected  to  the  suggestii 
preceding  table,  that  the  quartcr-seconc 
too  short  to  be  perceived  with  the  sam 
as  flashes  of  five  or  six  seconds  duration .  1 
alone  can  answer  decisively  the  questio 
with  equal  maximum  brilliancy  in  each  f 
of  quarter-second  duration  recurring 
seconds,  or  one  of  half-second  recurring 
seconds,  or  one  of  one  second  recurring 
seconds,  is  the  most  easily  to  be  seen  at] 
tance,  or  in  hazy  weather.  From  physic 
periments  already  made,  it  has  been  con 
one- tenth  of  a  second  is  a  long  enough  ti 
excite  the  sensibility  and  perceptive  po  we 
and  it  seems  probable  that  rapidity  of  re 
the  contrasts  between  light  and  darknesf 
positive  advantage  to  the  quicker  flash 
to  perceptibility,  even  when  the  observt 
what  direction  to  look  for  the  light ;  ai 
does  not  know  exactly  in  what  diircti 
which  is  the  practical  case  of  a  sailor  at 
to  pick  up  a  light,  shortness  of  the  tim 
bility  is  of  supreme  importance.  All  1 
sidered,  it  seems  most  probable  that  ti 
second  flash  recurring  every  two  secon 
very  much  more  easily  and  surely  pickec 
cally  at  sea  than  a  flash  of  one  second 
every  eight  seconds. 

Before  passing  from  this  subject  ( 
lights,  I  may  be  allowed  to  say  that  I  fli 
my  impression  of  the  vital  importance  o 
in  a  light  from  a  veiy  praotidd  man,  the 
in  1866,  showed  us  within  a  quarter  of 
mid-ocean,  where  to  find  -^e  cable 
been  Isdd  and  Ibstin  1SS5;  Captain  Mor 
I  well  remember  when,  on  one  ooeaaioi 
1858  or  1865,  I  do  not  know  whidi,  ini 
Irish  coast  in  dirty  weather  lie  said : — 

''  Those  lighthouses  should  flash  ont  thd 
like  your  electric  signals ;  every  Ughftoiisei 
and  flash,  and  flash,  many  timea  in  a  miBa 
you  which  lighthouse  it  U  vfVij  tins. 
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the  reTQlviiig^  light  has  often  seemed  to  me 

e,  when  I  have  been  anxious  to  make  out 
were  in  a  gale  of  wind  and  rain.'* 

II. — ^FixED  Lights. 

623  lights  numbered  in  the  "  Admiralty 
ights  for  the  British  Islands  for  1881/'  490 
,112  are  flashing,  and  21  are  occulting 
ipring,"  or  **  intermittent  '*) ;  and  similar 
}ii8  are  to  be  found  in  the  official  list  of 
)r  other  parts  of  the  world.  Thus  it 
that  fixed  lights  constitute   the    great 

f.  The  fixed  light  has  a  great  advantage 
et  to  practical  usefulness  over  the  flashing 
being  always  vUible.  The  superior  bril- 
froduced  by  optical  condensation  of  the 
g  light  is,  in  some  respects,  dearly 
economy,    when   the    great    diminution 

ilness  to  the  sailor,  in  its  comparatively 
iods  of  darkness,  is  taken  into  account. 
B  who  praise  the  revolving  light  unquali- 
rits  superior  penetrative  power,  seem,  to 
le  counterpart  in  optics  to  the  great  prin- 
Ijnamics — that  what  is  gained  in  power 
speed :  in  flashing  lights,  what  is  gained 
icy  is  lost  in  time  of  visibility.  The  pain- 
ious  scanning  of  the  horizon  for  a  one- 
ashing  light,  is  known  to  every  one  who 
!iad  occasion  to  look  for  one  in  practical 
n ;  and  the  comparative  ease  of  picking 
I  light,  and  keeping  sight  of  it  when  it  is 
L  difficult  circumstances,  is  thoroughly 
sd  at  sea  by  sailors.  Still,  if  the  revolving 
be  seen  at  all,  whatever  be  the  difficulty 
g  it  up,  and  whatever  the  annoyance 
;  sight  of  it  and  having  to  pick  it 
,  it  has  fulfilled  the  object  of  a  light- 
yi  are  agreed  in  the  maxim  that 
ind  requisite  of  all  sea  lights  is  pene- 
ower;  and  if  the  fixed  light  cannot 
t  a  distance,  or  in  weather  in  which  the 
light  is  seen,  the  fixed  light  has  failed, 
evolving  light  has  done  its  work  for  the 
It  depends  very  much  on  the  special 
noes  whether  the  same  quantity  of  light, 
t  uniformly  as  a  fixed  light,  or  con- 
d  given  out  in  flashes,  with  comparatively 
;rvals  of  darkness,  as  in  the  revolving 
letter  in  respect  to  being  seen.  In  stormy 
le  weather, with  heavy  snowors  of  rain  or 
e  flxed  light  is  much  safer  than  a  one- 
volving  light  of  much  ffrcater  absolute 
,  aa  several  successive  flashes  of  the  re- 
ght  may  be  lost  through  passing  showers, 
fixed  light  loses  no  chance  of  being  seen 
lis  between  the  showers.  On  the  other 
tiazy  or  foggy  weather  of  tolerably  steady 
,  a  zevolving  light  can  be  seen  efficiently 
ater  distance  tiian  the  same  absolute 
of  lij^t,  given  out  uniformly  as  a  fixed 

qiifistion  of  eoonomy,  the  great  first  cost 
acal  apparatus,  special  to  the  revolving 
rt  be  set  against  tne  ^^reater  consumption 
gMy  or  foel,  to  obtain  in  a  fixed  hght, 
t  be  an  ofl  or  gua  lamp,  or  an  electric  light, 
^briDiaiicj.:  Jui  many  cases,  indeed,  the 
f  tbe  XDonfly  ipent  ool  prisms,  and  looses, 
aniim  in  tae  revolving  light,  and  in  some 
9t  beautifal  and  piexlect  <S  the  appliances 


for  the  azimuthal  condensation  of  fixed  lights, 
would  supply  the  oil  required  to  give  the  same,  or 
nearly  the  same,  brilliancy  all  round  the  horizon. 
These  circumstcuices  are,  of  course,  all  to  be  taken 
into  account  by  the  proper  authorities  in  respect 
to  every  project  for  a  new  lighthouse.  But  w& 
have  actually  at  present  the  great  fact  of  490  fixed 
lights  on  the  coasts  of  the  British  Islands ;  and 
when  it  is  considered  desirable  or  necessary  ta 
give  more  brilliancy  to  any  of  them,  this  certainly 
is  not  to  be  done  by  converting  it  into  a  flashing- 
light,  but  by  making  it  a  more  powerful  oil  or  gas 
light,  or  converting  it  into  an  electric  light. 
Indeed,  after  Mr.  Douglas's  communication  of 
two  years  ago  (March  25th,  1879)  to  the  Insti- 
tution of  Civil  Engineers,  on  **  The  Electric  Lig:ht 
Applied  to  Lighthouse  Illumination,"  and  ihe  dis- 
cussion which  followed  upon  it,  and  considering- 
the  great  progress  which  has  been  made  since  that 
time  in  lighting  by  electricity,  we  can  scarcely 
doubt  that,  in  the  course  of  a  few  years,  nothing* 
but  the  electric  light  will  be  thought  of  for  any 
new  lighthouse  of  great  importance. 

The  great  defect  of  fixed  lights  at  present  is  the- 
want  of  characteristic  quality  by  which  the  sailor, 
when  ho  sees  a  light  which  really  is  a  lighthouse 
light,  may  immemately  feel  sure  that  it  is  so,  and 
not  a  steamer's  mast-head  light,  nor  a  trawler's 
or  fishing-boat's  light,  nor  a  light  on  shore  other 
than  a  lighthouse  light ;  and  that  knowing  it  to 
be  a  lighthouse,  he  may  know  exactly  which  of 
two  or  more  possible  lighthouses  it  is.  The  need 
for  thorough-going  remedial  measures  to  remove- 
this  defect  has  been  more  and  more  felt  of  late- 
years,  and  is  now  very  generally  admitted.  Unless 
a  second  light  is  to  be  added,  or  the  generally 
objectionable  expedient  of  colour  for  distinction  i» 
in  any  particular  case  to  be  admitted,  the  only 
systematic  means  of  giving  characteristic  quality  t<> 
a  fixed  light  is  by  means  of  occultations  or  eclipses ; 
and  hence  the  origin  of  the  **  Occulting  '  or 
"Eclipsing  light."  "Wo  may  accordingly  look 
forward  to  all,  or  nearly  all,  the  important  fixed 
lights  of  our  coast  being,  without  any  very  long 
delay,  converted  into  lights  of  this  class.  It  is 
satisfactory  to  find  that  during  the  last  year  the 
elder  brethren  of  the  Trinity-house  converted  one 
most  important  light,  that  of  the  North  Foreland, 
and  another  very  important  one,  the  light  on  the 
west  end  of  Plymouth  Breakwater,  into  eclipsing 
lights,  and  that  a  similar  improvement  has  been 
promised  for  five  more  of  the  fixed  lights  under 
their  charge  (Mucking,  Lowestoft,  Chatham, 
Flatholm,  and  Evan)  within  the  official  year 
1880-1. 

III.— OccuLTixG  OB  EoLiPsma  Lights. 

The  21  eclipsing  lights  at  present  existing  in 
the  British  Islands  are  describiad  in  the  Admiralty 
list  of  lights.  (See  next  page.) 

To  these  is  to  be  added  the  Cardross  light  on 
the  Clyde,  at  present  a  red  light,  but  which,  before 
the  end  of  next  month,  is  to  bo  converted  into  a 
white  eclipsing  light  of  the  same  character  as  the 
Craigmore  light  in  Eothesay  Bay,  long-short-long^ 
short.  It  was  judged  by  the  trustees  of  the 
Clyde  Navigation,  under  whoso  charge  this  light 
is,  that  the  long-short-long-short  would  be 
thoroughly  free  from  liability  to  be  mistaken  for 
the  oocnlting  light  (short-short)  off  Qorvel  Point, 
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OccuLTiso  Lights  of  the  British  Islands,   1881. 


No. 


12 

107 


306 

315 

SaBA 

^7 

961 
378 

418 

442 
46i 

494 

612 

cm 

642a 
666 

562 
.666 
^600 


Name. 


FlTmouth 


i 


North  F<n«laiid     

TarbetNesB    

BnStoer  

Hebrides,  Barra  Head      | 

Craigmore,  Firth  of  Clyde  j 

Greoaock 

Troon  Harbour 

GaUowayMull    

Kibble  Bircr   } 

LynuB 

BtTodwall     

}  Bristol  Channel  ,.S 

(Bomham  ( 

Cork  Harbour     

MineHead  

Wicklow  

North  Bull,  Dublin  Bay  .. 

DundrumBay 

Belfast  Bay 4 

Bathlin \ 


Flack. 


On  W.  end  of  breakwater. 


On  head  

490  yards  from  the  extremity  of ) 
the  point f 

South  ear  of  Bu  Stoer   

Hifrhest  part  of  Bemera  Island, ) 
Soutii  point  of  the  Hebrides.  S 

End  of  pier,  Bogany  point,  Bute ) 
Island S 

Qarvelx>oint  


Febiod. 


Half-minute.  | 


IxK^Head 


I 


Inner  end  of  pier 

8.E.  extreme 

S.E.  of  Stanner  point,  N.  side  of  I 

entrance   ) 

On  the  point 

West  Island  

£.  side  of  entrance  of  Fisrret  t 

RiTer   I 

Boche  point,  £.  side  of  entrance... 

8.  tide  of  held 

On  the  head  

End  of  North  Bull  waU 

St.  John's  point  

On  elbow  of  Hollywood  bank  in 

Sfeetwater 

Altacanr  head,  N.E.  point  of 

islana 

600  yards,  E.  by  8.,  from  ex-' 

tremity  of  head 


8  minutes. 

li 
3 

11  seconds. 

8       „ 

1   minute. 

I        » 

4 

10  seconds. 
10       „ 

4  minutes. 

20  seconds. 

1  minute. 
IS  seconds. 
14       ,. 

1  minute. 

12  seconds. 
1  minute. 

24  seconds. 


{ 


RlMAaKS. 


»t 


»» 


{ 


The  light  suddenly  disappears 

every  half-minute. 
The  light  suddenly  disappears 

every  half-minute. 

Visible  2^  minutes,  edipscd  i 
1  f»  >»        a 

Five  seconds  of  light,  folloi 
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eclipses  in  the  next  four  m 

Visible  40  secooids,  eclii)eed  ; 

30 

3^  minutes, 
8  seconds, 

White  with  Bcd*8ector8,*vi8ibl 
eclipsed  f^  minute. 

15   seconds,        „ 
60         i«  *t       ^ 

10 
10 
45 
Eight  seconds  of  light,  foll( 
short  and  one  longer  ecllp 
White  with  Bed  Sector,  visib] 
eclipsed  10  seconds. 
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three  miles  from  it,  and  would,  in  the  circum- 
stances,  give  it  a  more  telling  characteristic  quality 
than  a  single  eclipse  in  the  period  or  than  any 
group  of  three  eclipses. 

It  will  be  seen,  from  the  preceding  table  of 
occulting  lights  that,  with  the  exception  of 
Holywood  Bank  light,  Belfast  Lough,  and  Ghkrvel 
Point,  and  Cardross  lights,  all  on  the  Clyde, 
the  distinction  in  each  case  is  only  a  single 
eclipse  in  the  period,  and  that  except  in  nine  of 
them,  the  period  is  one  minute  or  upwards,  but  in 
all,  except  five,  the  duration  of  the  eclipse  is  less 
than  half  a  minute.  In  all  the  more  recent  eclips- 
ing lights  the  period  is  half  a  minute  or  less,  and 
the  duration  of  the  eclipse  is  at  most  five  seconds. 
The  tendency  undoubtedly  is  to  quicken  the  action 
still  farther,  following  the  example  of  the  old 
Point  Lynus  light,  with  its  eight  seconds  of  visi- 
bility and  two  seconds  of  eclipse. 

The  necessity  for  a  very  short  period  is  not  so 
urgent  in  the  case  of  eclipsing  lights  as  it  is  in  the 
case  of  flashing  lights.  A  long  period  in  the  case 
of  a  flashing  light  means  a  long  period  of  darkness, 
throughout  wmch  the  light  is  lost  sight  of.  The 
inconvenience  of  a  long  period  in  an  eclipsing 
light  is  merely  the  length  of  time  during  which  the 
Sfulor  may  have  to  wait  to  know  which  light  it  is ; 
he  never  loses  sight  of  the  light  except  for  the  two 
or  three  seconds'  duration  of  one  of  the  eclipses. 
But  quickness  of  each  group  is  just  as  important 
to  allow  ready  and  sure  identification  of  its  charac- 
ter as  is  the  quickness  of  a  group  of  flashes  in  the 
group-flashing  lights,  of  which  I  have  already 
spoken. 

The  important  question  is  now  to  be  met— How 
may  eclipses  be  best  arranged  to  give  the 
requisite  number  of  characteristic  distinctions,  for 
the  large  number  of  fixed  lights  on  our  coasts 
which  need  distinction,  with  as  littie  as  may  be  of 
interference  with  the  valuable  quality  of  fixity  ? 
The  mtrnwer,  1  believe,  is  by  groups  of  eclipses 


described  as  follows :  —  First — one,  ti 
or  four  very  short  eclipses,  say  of  : 
than  one  second  each,  separated 
intervals  of  light  in  the  group,  and  the 
eclipses  following  one  anotiier  after  is 
not  less  than  eight  seconds  of  undisturl 
light ;  next  groups  of  two  or  of  three 
long  eclipses,  the  short  eclipse  one  s( 
long  eclipse  three  seconds,  the  interva 
between  the  eclipses  of  a  group  oi 
and  the  interval  of  imdisturbed  lighl 
the  groups  of  eclipses  not  less  than  eigl 
I  fixed  upon  the  time  one  second 
after  many  trials  of  mechanisms  to  pr 
eclipses,  X  found  that  I  could  produ 
groups  of  eclipses  at  the  rate  corresp 
one  second  for  the  short  eclipse  by  a  s 
inexpensive  machine  applicable  to  a 
house,  large  or  small,  and  of  any  varietj 
arrangement,  whether  merely  with  coi 
to  the  horizon,  or  with  the  additional  i 
required  to  condense  into  a  particular  az 

A  machine  fulfilling  these  conditions  i 
work  in  the  college  tower  of  the  1 
of  Glasgow,  performing  the  short-long 
the  following  table  for  four  hours  everj 
It  has  been  doing  this  for  a  month,  and 
signs  of  wear.  Indeed,  there  is  no  pi 
machine  which  is  liable  to  wear  in  the 
years'  regular  service  in  a  lighthouse.  In 
machine  at  present,  because  it  has  been 
that  the  plan  of  mechanism  used  in  the! 
Bank  light,  and  Gktrvel  Point,  Graigi 
Cardross  lights,  that  is,  a  mechanism 
eclipses  by  revolving  screens,  and  theref< 
able  only  to  lights  without  admuthal  con 
is  the  only  mechanism  which  can  praoti 
duce  the  groups  of  eclipses  at  the  speed 
to  carry  out  this  method  of  giving  chs 
qualities  to  fixed  lights. 

My  proposal  for  giving  ohar»eter  toft 
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lit  definitely  limited  to  the  ten  varieties 
tbe  following;  t«ble.  The  short  eclipse 
second,  the  lone,  thi«e  seconds,  in  erery 
pt  the  Uat;  in  the  last  ease,  the  short 
»  half-aecond,  and  the  long  eclipse,  three 
ids:— 


■rHptiao  of  the  ediyc. 


ong. 

ihort-Rhort. 
short -long', 
long -short, 
-short -shart- 
■hort-loo^-  Bhort. 


.18 


seconds    12  seconds 


□f  8uch  and  such  a  lighthouse,  or  has  been  told  of  it 
b;  vord  of  month.  The  distinction  between  long 
and  ahort  blasts,  as  Mr.  Price  Edwards  pointed  out 
in  bis  communicationtothe  Society  of  Ari»,  already 
referred  to,  has  not  proved  satisfactory  in  eiperi- 
ence,  and  I  believe  this  will  generally  be  admitted 
to  bo  the  case  by  those  who  have  experience  of  the 
working  of  the  Morse  system  of  long  and  short 
blasts  of  the  steam-whisUa  or  syren  at  sea.  There 
is  an  uncertainty  as  to  the  instant  when  the  sound 
ceases,  prolonged  as  it  often  is  by  echoes,  and  in 
the  case  of  the  steam- whistle,  an  unoertainty  also 
as  to  when  it  begins,  which  is  very  distressing  to 
anyone  trying  to  understand  Morse- signals  1^ 
long  and  short  sounds.  But  corresponding  signals 
by  very  short  hifth  and  low  notes  following  one 
another  very  quickly,  with  ample  times  of  silence 
between  the  groaps  of  sounds,  are  exceedingly 
clear,  and  may  easily  be  distinguished,  even  when 
the  sounds  are  barely  audible. 


DISCUSSION. 


prions  this  plan  may  be  undorstood 
by  any  person  learned  or  unlearned 
e  descHptioD,  or  being  told  it  by  word 
.  and  that  no  knowledge  of  the  Morse 
rresponding  to  the  several  groups  of 
I  needed.  Indeed,  if  Mr.  Freece  and 
1  not  let  out  the  secret,  I  might  have 
forward  this  proposal  without  any 
Igmcnt  of  indebtedness  to  Morse  or  to 
lolomb,  had  I  been  di^ioicd  to  omit  to 
t  where  credit  is  due  for  very  brilliant 
ble  inventions,  and  had  I  thought  only 
J  best  way  of  putting  forward  my  little 
I  in  the  manner  most  likely  to  promote  : 
doption  by  the  lighthouse  authorities, 
inly  to  add,  in  conclusion,  that  the  faigbl3' 
suggestion  of  Sir  Bichard  Collinson,  to 
h  and  a  low  note  in  direct  contrast,  to  I 
icteristio  sounds  for  lighthouses,  may  be 
it  systematically  in  a  very  convenient 
r  using  the  combinationB  of  the  precad- 
with  a  high  note  instead  of  the  short 
ad  a  low  note  instead  of  the  long 
he  low  note  of  the  same  duration  as  the 
;  the  interval  between  the  not«s  of  each 
ut  the  same  as  the  time  of  each  blast;  and 
ol  of  silence  between  the  group  of  blasts 
ger  than  the  whole  time  of  each  group, 
fog-sjroi  is  used,  there  is  no  difficulty  in 
10  blasts  OS  short  as  we  please,  and  they 
mghtnotto  be  longer  than  a  half-second 
nact«Ts  of  a  second.  Quickness  is  here,  as 
Uier  nantioal  matters,  of  vital  importance. 
le  try  for  himself,  sounding  a  high  and  a 
in  r^d  mocession,  or  two  high  notes 
,  or  any  otlier  of  tiie  combinations  of  the 
table,  and  he  cannot  fail  to  be  con- 
ve  is  in  each  case  a  oharacteristio  sound, 
(U  no  mnaical  ear  for  ito  appreciation,  and 
not  bandBanderstood  by  anyone  who  has 
rbureaditaathedeMription  of  the  sound 

,  and  nuT  be  n«d  with 
A  pneUcKl  diScoltT  in 
iiTislT  ■■■Mul  uiiiT  una 


Br.  Tyidall,  F.B.S.,  said  there  oould  be  no  doubt  of 
the  importanne  of  the  subjeot  of  die  paper,  to  which  he 
had  listened  with  much  pleasure,  or  of  its  growing  im- 
portance, because  the  greater  the  nombor  of  lights  there 
were,  the  greBtef  was  the  liability  to  confusion  between 
them.  It  was,  therefore,  a  matter  of  growing  neoeaaity 
to  bo  able  to  diatinguiah  between  lighthonseafrom  other 
lights  afloat  and  swioFe.  It  might  be  imagined  by  any 
onewho  had  been  near  to  s  lighthouse,  especially  if  lighted 
with  the  electric  light,  that  it  could  not  poeeiblybB  mis- 
taken for  a  floatdug  tight  at  a  masthead ;  but  he  could 
assure  them  it  was  not  only  a  possible,  bat  an  sctoal 
misteke :  a  oandle  in  a  lantern,  placed  in  a  oertoin 
position,  was  not  to  be  distinguished  by  the  sharpest 
eye  from  a  distant  eleotrio  light.  Hence  the  neoesnty 
for  the  distinctiveness  on  which  Sir  William  Thomson 
insisUd.  He  (Dr.  Tyndall]  should  himself  lean  to  his 
view  as  to  the  utihty  of  quiokening  the  flsaher,  so  ss  to 
bring  them  within  the  range  of  oonsciousness,  and  to 
present  them  without  the  labour  of  oonnting,  oi,  at  aoy 
rate,  of  looking  at  a  watch.  The  Elder  Brethren  were  by 
no  means  oblivious  of  the  neoessitv  for  distinctiTencas, 
and  the  beautiful  apparatus  devised  by  Dr.  Hophinson, 
for  a  triple  or  other  flashing  light— for  be  was  not 
limited  to  the  triple  flash — and  constructed  in  the  work- 
ahops  of  Messrs.  Chance,  was  obtained  with  the  view  of 
aecuring  this  object ;  and  in  a  paper  read  by  Mr. 
Doaglssa  before  the  Institute  of  Ciril  Engineers,  an 
elabm^te  scheme  of  signals  was  brought  forward.  Be 
bad  been  much  interested  in  the  experiments,  which 
showed  bow  essil;  gas  lout  itself  to  such  purposes  ;  and 
he  might  remsj-k,  that  on  the  South  Coast  of  Ireland 
there  was  a  flrat-clasa  lighthouse  illuminated  by  gas. 
There  a  light  of  300  jeta  of  gas  could  be  almost 
quenched  and  raised  again  in  an  instant  by  the  simplest 
arrangement.  With  regard  to  the  siren  and  souud  signals 
geneiilly,  he  might  say  that,  at  the  present  moment,  the 
Sfclder  Brethren  were  engaged  in  mveatigations.  Sir 
Richard  Collinson' s  proposal  to  use  high  and  low-pitched 
nolea  in  oombination  was  of  great  Talue,  and  this  would 
render  the  siren  stations  as  distinct  as  he  hoped  the 
lighthouses  soon  would  be.  There  was,  therefoie,  a 
very  healthy  movement  on  the  port  of  the  Elder  Biethren, 
which  would  he  greatly  promoted  by  the  lealons  eSorts 
of  Sir  William  Thomson,  who  brouguthis  own  indiridnal 
experienoe  to  boar  on  it,  who  was  fettered  by  no  par- 
tioular  anteoedents,  hut  who  had  simply  and  solely  at 
heart  the  welfare  of  the  seafaring  population. 
I  Dr.  Eopkinuii,F.K.H.,thankedSirWtlIi«mThomson 
I  for  the  kind  way  in  wUi^  h«  ^tt&  cgiitaiiL  lA.  \^ 
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efforts  to  deriae  an  appftratofl  for  maUn^  dis-  if  he  could  indnoe  the  officiala  of  the  d 
tinctiinu,  the  icapOTtanoe  of  which  he  had  bo  examine  captains  and  mated  in  these  matte 
fordbly  urged.  He  had  put  very  olaaxly  the  thejhadnottbe  Rlighteetideaof  anydiatiir 
advantage*  of  BMhing  lights,  by  refeff«no«  to  the  a  flashing  and  an  eclipaing  lifi^tl  tlu; 
dynamic  Law  that  what  was  gained  in  power  was  '  both  rsvolving.  Sir  William  JluimBon  < 
lost  in  speed,  which  was  atriotly  true.  But,  optically,  latter  8,  aod  they  were  ready  to  aooepi 
the  light  youdidnotgetwhen  youdidnotaeeit,  yondid  single,  doable,  or  triple  flaeh,  or  even  fou 
get  conomtnited  in  one  flash  when  you  did  see  it.  With  he  did  not  tliink  he  was  yet  snfficientl; 
na  ordinary  light,  giving  a  single  dash  of  four  secoudx,  '  lie  saw  two  lights,  one  on  each  side 
with  a  penod  at  haLF  a  minute,  von  got  seven  and  a-hoU  -hort  and  long,  and  the  other  long  and  i 
times  as  much  light  in  that  fl^i  as  you  would  with  a  liuguinh  readily  which  was  which, 
fixed  light  bnnting  the  same  quantity  of  oiL  That  ThomKoi  was  working  in  the  light  i 
advantage  was  very  great,  and  could  not  even  be  made  '  they  did  not  want  to  go  too  far.  The; 
i^>  by  burning  seven  and.  a-bolf  times  as  much  oil,  .  neveutydixtiiict  characters  of  light  on  thee 
because,  if  jon  did  Uiat,  yon  would  have  a,  larger  i  ought  to  he  enough.  Before  going  furth( 
■onioe  of  light  to  deal  wiUi,  which  would  throw  greater  i  to  be  veil  educated  up  to  what  t^j  had  t 
dilBcnltieB  m  the  way  of  the  optical  engineer.  The  dptain  Ladd  (of  the  Trinity  House)  ea 
greatest  port  of  the  diminution  of  light  at  a  distance  ,je  forgotten  that  a  floating  revolving  U 
was  due  to  aberaptlon  by  the  air,  which  vras  a  larger  ,  ^j^^  j^^  penetratingjwwer  of  an  ocoultii 
cause  of  Imitation  than  that  due  to  the  diffusion  |  j^i,  n^htr^d  Mr.  Hoptinsou's  Ught,  a 
over  a  .greater  wea,  m  proporton  to  the  distwioe.  I  plained,  had  seven  times  the  power.  In  < 
so  that  if  the  weaker  were  at  aU  thick  the  light  might  |  \,^  ^^^  ^^■^,  3;^  George  Nares. 
be  reduced  to  1-lOth,  1-aOth,  or  even  1-lOOth  for  every  ,         °  ° 

mile  of  distance,  so  that  if  you  increased  the  powei  Sr.Q]Bdit(inft,F.E,S.,de8iredtoeohoaDi 
seven  or  eight  times,  you  would  not  increase  lt«  that  had  been  nsid  as  to  the  imjportancc  ol 
Tango  in  tlio  same  ratio,  particularly  in  thick  '  Uacy  years  ago  it  occurred  to  him  that  on 
weather.  For  all  that,  it  was  of  vital  importanoe  ta  important  improvements  in  this  matter 
push  tiie  lights  as  far  to  sea  as  poaubie.  With  regard  iistiootion  between  lights  ;  eveir  lighthon 
to  the  IWal  Sovereign  and  CiBquets,  they  were  of  a  readily  distinguished  from  lights  on  thi 
totally  different  character,  so  far  as  optical  orrHnge-  lights,  and  so  on,  and  to  be  distinct  fr 
ments  were  concerned,  the  former  being  a  floating  light  Innrs.  Before  coming  to  the  meeting,  h 
with  Datoptrio  apparatus,  a,  series  of  reflectors  with  a  to  the  report  of  the  Boyal  CommiBsii 
flame  in  uie  foous  of  each  ;  and  with  the  umstruction  bouses,  of  which  he  was  a  member,  pri 
of  that  light  he  hod  nothing  to  do.  The  Casqueta  was  e.  and  there  he  found  it  was  laid  down  that 
dioiitaio  ught  with  a  single  flame  in  the  foous.  Sir  should  be  placed  on  any  important 
William  Twnnson  had  urged  that  theee  large  dioptri<-  position,  the  reason  being  the  evident  ( 
Ughts  Tonld  bo  greatly  improved  if  the  revo.  j  were  apt  to  be  confounded  with  ships'  lif 
lutioDS  wef^  made  much  quicker,  and  he  quit^' '  other  lights  on  shore.  There  vraa  also  t 
Agreed  with  him,  but  in  the  case  of  the  Gasqueb- '  in  a  revolving  light,  aa  had  been  eiplai 
experimente  had  been  carefully  tried,  at  15  seconds  and  was  gathered  up  and  concentrated,  so  tl 
30  seconds,  and  he  believed  the  opinion  of  those  most^  much  greater  distance.  Last  summer, 
experienced  was  that  the  half 'ininate  light  was  thi>  from  Swansea  to  Ilfraoombe,  he  had  mi 
better.  There  was,  however,  a  great  difficulty  in  run-  I  seeing  the  Bull  Point  light  arrayed  will 
ning  these  heavy  lighte  at  the  speed  suggested,  not  from  [  son's  apparatus;  there  was  a  distinction 
any  difficulty  in  making  machinery  strong  enough  t<  1  conid  see  at  once,  the  two  short  flashes 
stand  the  wear  and  tear,  but  in  getting  the  motivi:' :  interval  of  darkness  following  them,  and 
power;  that  oould  be  only  obtained  from  the  sinews  of  i  oessivedayahewatoheditwithareatinten 
thelight- keepers,  and  his  opinion  was  that  at  the  Caaqocti-  hod  the  pleoante  of  examining  the  apparat 
those  sinews  were  already  taxed  somewhat  severely.  '  into  the  report  which  he  had  meuboned. 
Indeed,  if  ever  a  Ught-keeper  were  inclined  to  atrikc'  he  hod  entirely  forgotten,  that  a  gentle 
it  would  be  at  being  called  upon  to  make  these  heavi  ,  recently  become  notorious  in  another 
three  ton  apMiatua  revolve  at  a  velocity  which  would  Pelham  Dale,  brought  before  the  Commi 
give  a  triple  flash  every  ten  seconds.  At  the  Bull  Point,  for  the  distinction  of  lighte  identica 
utelabonr.hadbeensomewhatredacedt^improving  thi.  with  that  now  advocated  by  Sir  Willi 
machinery.  With  regard  to  eclipsing  lij^ts,  he  did  not  Ho  suggested  that  lighte  shonld  hi 
thinktharewouldbesny difScultrinliavmgareBsonabl]-  than  ten  distinctions;  that  they  sht 
r^iid  group  ot  flashes,  dther  with  Sir  William  Thou-  Boman  nnmerals  by  occultations  ;  that  a 
son's  machiiiB,  or  with  the  one  which  had  been  for  tion  should  represent  the  I.,  and  a  '. 
some  little  time  in  use  in  English  lighthouses,  and  so  that  if  the  nnmber  were  IV.,  yon  w 
which  had  lately  been  introduced  in  China.  Thesp  mark  to  represent  the  I.,  and  anoUier  to 
were  first  and  seoond  order  lighte,  and  the  ealipsin|r   V.    He  also  drew  ont  a  scheme  for  marki 

L,  which  was  made  of  sheet  iron,   rose  and  fell   lighthouses  in  a  Himilar  way  by  dayligh 

hing  lilra  two  feet  in  some  coses  as  rapidly  as  in  flags,  and  by  suitable  sounds  in  togs.  '1% 
oau  a  leoaitd,  which  speed  was  quite  sufficient  to  meet  ought  certainly  to  be  carried  out  all  ro 
anj  oidiuMy  rsqniremente.  and  a  very  few  would  suffice.     He  did 

Otptaia  Sir  Oeerge  Imh.  K.O.B.,  F.B.S.,  said  if  sea-  S°  ^'th  Sir  William  Thomson  in  what  hi 
mim  had  not  the  "threoFs."  they  had  "throe L'b."  preference  for  occulting  Ughts  over  re 
Sir  William  Thomson  had  helped  them  to  improve  each,  appeared  to  him  that  the  former  had  two 
They  were,  thelead,  the  log,  and  the  look-out.  Hehad  One  was,  that  during  the  obseniation  yot 
ivod  the  lead ;  h*  had  improved  the  log  by  improT-i  amount  of  Ught,  which  was  not  ntUl 
le  oompMS  ;  and  now  he  was  trying  his  utmost  t'l  In  a  revolving  light ;  and,  secondly,  yo 
TO  the  Ughts  and  io  help  the  look-out.  Bu'  ^■™  •""'^  '  —""-"Hr,-  M<yht.  'TV—  , 
]i  these  numerous  distinotiona  they  would  have  !■ 
fdiuate  the  seamm,  even  the  intolUgent  captain  anrt  |  g»med  in  anoUier ;  but  it  seraned  to  Ub 
his  mate,  to  "n-^-tytnrd  them.  Ths  Board  of  Trad'  1  minent  points  on  the  coast  it  was  advui 
i(v»«<frHii>£aa'TeiTfastinthematt«afe]UUtunatione ,'  revolving  light  like  that  on  the  Cnaqneti 


improve  ti 
with  these 
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I  otiher  plaoes,  where  it  was  not  necesaarj  that 
should  cany  so  far,  the  occulting  light  might 
ith  advantage. 

ggiBf  said  he  rememhered  the  two  terrible 
hich  oocorred  40  or  50  years  Ago  between 
and  Gape  Grisnez,  of  the  JUliance  and 
wror,  inyolring  an  immense  loss  of  life, 
ere  caused  by  these  ships  mistaking  the 
light  for  Dnngenees.  Frrai  that  time,  the 
» (if  both  countries  had  done  their  best  to 
le  lights  BO  distinct  that  such  an  accident 
t  occur  again ;  but  vet,  during  the  last  winter, 
(I  had  be«n  wrecked  near  Boulogne  from  the 
K.  It  was  all  very  well  to  watch  the  oxperi< 
tilMt  room,  but  it  was  a  very  different  thing  to 
Ui  the  flashes  on  a  dark  winter's  night  in  a 
He,  for  one,  did  not  think  they  would  be  dis- 
(d  by  the  most  intelligent  captain  in  the  Royal 
rthe  captain  of  the  finest  steamer.  The  cap - 
eoDiers  did  not  care  about  them ;  they  took 
to  pass  any  light  until  they  knew  what  it  was. 
mity  was  with  the  captains  of  fruit  schooners 
ran  the  Azores,  racing  up  to  London  with  a 
Ik>  wanted  to  know  what  light  it  was  they  first 

0  in  the  English  Channel,  when  perhaps  they 
nutecorrect  either  in  their  latitude  or  longitude, 
u  bail  with  satisfaction  any  practical  plan 
lid  enable  the  sailor  to  do  so,  but  he  thought  the 
item  was  far  superior  to  the  one  now  proposed. 

1  from  a  description  by  Mr.  Brassey,  of  his 
the  Bay  of  Biscay,  with  a  fine  ship  and  a 

w,  to  show  that  it  was  possible  to  mistake  a 
ithead  light  for  a  ^^leen  light ;  and  he  had 
en  found  it  impossible,  on  oomin^  into  the 
bannel,  to  see  any  light  at  all.  ui  summer 
fine  weather  he  ooula  distinguish  perfectly 
ghts  on  the  Goodwins  from  his  window,  at 
but  in  winter  time,  very  often  he  could  not 
talL 

H.  Preeee  said  if  he  had  been  imprudent  in 
ices,  as  Sir  William  Thomson  suggested,  how 
e  imprudent  had  he  been  himself,  who  was 
io  suggest  to  him  at  the  meeting  of  the 
lodation  at  Brighton,  that  the  proper  system 
ousee  was  to  adopt  the  Morse  alphabet. 
e  the  dream  of  a  telegraphist,  but  he  who 

nearly  all  his  life  reading  signals  by 
ashes,  high  notes  and  low  notes,  and  other 

the  kind,  would  not  have  the  slightest 
a  reading  off  by  these  flashes  of  gas-hght  a 
livered  by  Sir  William  lliomson,  and  he 
rard  to  tl^  day  when  the  lighthouses  round 
hould  shout  out  not  in  audible,  but  in  visible 

to  every  nation  on  earth  its  name  and 
If  it  was  a  dream,  it  was  certainly  within  the 
praotioal  engineering,  and  gradually,  but 
Itinity  Boara,  andmiB  Board  of  Trade,  were 
he  necessary  education,  in  which  they  were 
helped  by  the  persistent  efforts  of  reformers 
iUiain  Thomson.  But  whilst  they  were  being 
p  totheMbne  alphabet.  Sir  \^^lliam  Thomson 
leniimin^  away  from  it,  so  as,  in  many  other 
gfat  be  aaid  that  extremesmet,  and  so  it  would 
Uiey  had  their  lights  established  on  a  principle 

0  na  might  iMd.  A  flashing  system  no 
d  ooonting,  than  the  words  Trinity  House 
Uiag.  If  those  words  were  written  up  in 
cten,  the  whole  group  would  convey  the  idea 
Qooaa  at  one  riiuioe ;  and  so,  whether  you 

1  IficHne  alphaost,  or  the  flawhiny  system,  or 
igiyiteai,  if  Toa  simply  apphed  a  system 
im  •!•  WM  enaUed  to  grasp  at  one  view  the 
pnna  <if  ibe  ligfato,  yon  attained  exactly  the 
M  tf  yam  probed  the  word.  That  was  the 
Ifr  Wiuim  Tbpmaon  was  advocating,  and 

I  would  •OBtlmw  writing  papers  sod  preying 


forward  the  subject  until  the  Trinity  House  adopted  a 
sensible  system. 

Dr.  C.  W.  Siemeni,  F.B.8.,  said  the  subject  waa 
one  of  great  interest  to  him,  but  he  had  not  given 
sufficient  attention  to  the  details  to  be  able  to 
speak  with  any  authority  upon  it.  He  might  say 
a  word  or  two,  however,  on  the  probability  <S  seeing 
the  electric  light  established  for  the  puixx>se  of 
giving  those  flashes  which  had  been  refen^  to.  H& 
might  certainly  say  that  the  electric  light  appeared 
destined  .to  tal^  the  place  of  all  other  Ughts  for  that 

Surpose.  In  dealing  with  light  produced  by  the  com- 
ustion  of  oil  or  gas,  they  were  necessarily  limited  to  th#> 
amount  to  be  obtained  under  given  conditions.  A  large 
amount  of  light  could  be  obtained  by  combustion,  but 
it  could  not  bo  concentrated  within  the  focus  of  a 
lamp.  It  wa8  only  by  the  electric  current  that 
small  surfaces  could  be  heated  to  a  point  far 
exceeding  the  temperature  attainable  by  combustion^ 
and  send  out  ravs  of  light  second  in  energy  only  to  those 
of  the  sun.  It  had  been  proved  by  St.  Clair  DeviUe, 
and  Bunscn,  that  the  utmost  temperature  to  be  obtained 
by  combustion  was  about  2,400^,  when  a  point  was 
reached  at  which  combustion  ceased  and  dissociation  set 
in  ;  and  therefore  it  was  impossible  to  obtain  rays  of 
high  intensity  by  means  of  combustion.  There  were^ 
no  doubt,  practical  difficulties  to  bo  overcome  in  apply- 
ing the  elcK^c  li^ht  to  some  fdtuations  where  power 
could  not  be  easily  raised  ;  but  means  of  producing 
power  were  continually  being  improved.  Where  you 
could  not  raise  steun  you  could  decompose  oil; 
and  where  you  could  not  work  a  steam-engine  you 
could  a  gas-engine  or  an  oil-eng^e,  as  was  already 
done  in  the  united  States  to  a  large  extent. 
With  the  electric  light  also  an  admirable  system  of 
flashes  of  any  desired  rapidity-  could  be  attained ;  and 
he  would  conclude  by  expressmg  a  hope  that  they  would 
soon  attain  the  desired  point  when  each  lighthouse  would 
not  only  tell  its  own  tale,  but  also  give  that  information 
to  the  greatest  possible  distance. 

The  Chairman  said  it  must  be  borne  in  mind  that,  in 
listening  to  this  paper,  they  were  not  listening  to  a 
mere  scientific  man,  imaoquainted  with  the  practical 
details  of  seamanship,  for  there  was  no  more  ardent 
yachtsman  than  Sir  William  Thomson  in  all  England ;. 
and  they  would  all  remember  the  way  in  which  ho- 
indignantly  repudiated  the  idea  that  the  man  who,, 
in  the  midst  of  storm  and  tcxnpest,  could  navigate 
a  vessel  along  the  shores  of  England,  from  Isisw^ 
castle  to  London,  with  a  cargo  of  coals,  was  not. 
a  man  of  intelligence,  or  that  he  could  not  do- 
as  much  it  was  said  a  crow  could  do,  viz.,  count 
four.  Sir  William  Thomson  had  already  given  to 
navigation  a  sounding  implement  and  a  compass, 
now  very  largely  used,  and  he  was  the  apostle  of 
this  doctrine  of  the  identification  of  lighthouses,  the 
necessity  for  which  was  so  apparent  that  it  was  not 
necessary  to  take  up  time  by  dwelling  upon  it.  It  was 
better  to  be  vrithout  a  {light  at  all,  than  to  have  one 
which  was  misleading ;  and  it  was  to  prevent  this  mi»» 
leading,  which  became  more  and  more  likely  every  day» 
having  regard  to  the  fact  that  a  white  light,  in  a  light- 
house at  a  distance,  could  readilj  be  mistaken  fur 
another  white  light  in  the  immediate  neighbourhoo<?, 
that  this  system  was  devised.  Sir  William  Thomson^ 
by  his  persistence  in  this  matter,  was  doing  infinite 
good,  and  was  likely  to  save  many  lives  which 
were  now  lost  in  consequence  of  the  mistakes  made 
in  distinguishing  one  light  from  another.  A  supposed 
quotation  from  the  Bible  had  been  made  more  than 
once,  and,  as  usual,  it  was  misquoted,  lliey  had  been 
told  of  a  light,  *' which  he  who  runs  may  read,** 
whereas  it  should  bo  **  that  ho  may  run  who  readeth  ;'* 
in  other  words,  that  what  was  read  should  be  of  such  a 
terrible  character,  that  he  who  saw  it  ran  away  from  it. 

0ir  WilliMo  Tbomion,  ia  re]^y)  wa^  \!a  ^o\^<^  ^zik. 
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read  an  extract  from  a  letter  which  had  been  put  into 
his  hands  since  the    discussion  commenced.      It  was 
from  Mr.  J.  It.  Wigham,  of  Dublin,  one  of  the  gfreat 
improyers  in  gas  appUances  for  lighthouse  purposes ; 
and  he  said : — **  Knowing  a  little  ot  the  efforts  which 
are  bdng  made  by  the  Irish  Lights  Board  and  their 
scientific  adviser,  Dr.    Tyndall,    in    the    direction  of 
the   plan  you  advocate,  I  thought  I  would  mention 
that  they  have  at   last  obtained  the  consent  of  the 
Board   of   Trade,  to  fix  a  group  flashing    gas-light 
at  Copeland  Island."    Withregara  to  Dr.  Hopkinson's 
statement  as  to  the  possibility  of  giving  the  rapidity  he 
desired  to  a  triple-grouped  flashing  light,  he  could  only 
say  that  the  dimcmty  he  had  mentioned  was  no  doubt; 
real,  and  he  did  not  wish  to  have  anything  very  extra- 
vagant attempted;  if  it  were  to  be  a  severe  tax  on  the 
light -keeper  to  make  the  Gasquets  light  much  quicker, 
he  should  prefer  leaving  it  as  it  was.     He  only  wished 
to  keep  rapidity  in  view,  in  all  cases  in  which  it  can  be 
attained ;  and  although  it  was  said  that  double  speed 
was  not  BO  good  as  that  adopted,  it  did  not  follow  that 
that    quadruple  speed  womd    not  be    much    better. 
They   might   look   forward    to  much    greater  speed 
with  the  electric  light,    with   its    extreme   pliability 
in   respect  of  stopping  and   starting.     The    electric 
light  on  the  tower  of  Glasgow  University,  during  the 
euibition  of  g^  and  elecfaricity,  in  October  last,  con- 
structed by  Messrs.  Latimer  Clarke  and  Muirhead,  gave 
identifying  occultations,  long  and  short,  in  the  most 
admirably  perfect  manner,  by  extemporised  mechanism, 
and  wor^a  with  all  the  quickness  desired.     Sir  (George 
Nares  spoke  of  70  distinctions  of   lights,  but  what 
he  had  brought  forward  was  a  plan  for  simplification. 
Instead  of  70  distinctions  of  an  unsystematic  character, 
he  proposed  to  have  only  two  classes,  flashing  and  occult- 
ing,  each  divided  into  nine  varieties.     Ho  certainly 
should  not  like  to  have  to  distinguish  between  a  long 
and  short  on  his  right  hand,  and  a  sliort  and  long 
on  his  left,  but  wherever   there  were  two  lights  near 
each  other,  on  the  two  sides  of  a  channel  for  instance, 
the  difference  should  be  made  as  marked  as  possible. 
The  Chairman  had  used  an    admirable  expression  in 
speaking  of  the  identification  of  lights  ;  that  was  what 
he  wanted,  that  each  light  should  identify  itself.    He 
did  not  approve  of  either  numbers  or  letters  being 
associated  with  the  signals,  but  preferred  long- short, 
long-short-short,  and  so  on ;  still  more  did  he  object  to 
anything  like  spelling  names,  which  he  had  been  most 
mistakenly  accused  of  recommending.    He  had  even 
been  accused  by  a  scientific  expert,  in  a  lecture,  of 
having  proposed  to  the  Cljde  Navigation  to  spell  out 
O.U.M.6.R.A.E.,  though  m  tho  very  building  in  which 
the  lecture  was  given  he  had  specimens  of  lights  giving 
identifying  signals  such  as  he  described.    With  regard 
to  the  question   of   the  flashing  and  fixed  light,  as 
.stated  by  Dr.  Gladstone,  he  prefened  the  fixed  light,  and 
the  character  given  by  the  occultations  for  the  reasons  he 
had  stated,  but  he  had  endeavoured  to  weigh,  as  fairly  as 
possible,  the  respective  advantages,  on  the  one  hand  of 
never  losing  sight  of  the  light,  and  on  the  other  the 
gpneater  brmiancy.     Dr.  Hopkmson  had  pointed  out 
why,  even  by  increasing  the  consumption  of  oil,  the 
fixed  light  could  not  reach  the  brilliancy  of  the  fiaahing 
light,  except  by  gigantic  optical  appliances ;  but  even 
assuming  all  new  lights  were  of  the  fiashing  order, 
there  were  490  fixed  lights,  and  what  was  to  be  done 
with  them  ?    The  experience  of  Mr.  Brassey,  as  quoted 
by  Mr.  Liggins,  proved  conclusively  that  a  white  light 
might  be  mistaken  for  a  green  one,  which  showed  how 
necessary  it  was  to  have  some  better  means  of  identifi- 
cation.    Lastly,  he   wished  to  say  that  he  had  not 
quoted  from  the  Bible  at  all,  but  from  the  Trinity 
Brethren. 

The  Chairman  then  proposed  a  cordial  vote  of  thanks 
to  Sir  William  Thomson,  which  was  carried  unaoi- 
mottgfy,  and  the  pxx>ceedmgB  tenmnated. 


KISCELLAHEOUS. 


SILK-PRODUCING  BOMBYCES  REARED 

Sy  Alfred  WaiUy 
(Membre-Laurtet  de  la  Sod^ttf  d'Anrlimatation  de  1 
(Continued /rom  page  285.) 

Telea  Polyphemus  (North  America).— This  f 

which  produces  a  closed  cocoon,  a  little  smu 

that  of  Feftit/i,  is  the  best  of  the  silk  pruduoc 

United  States  of  America.    The  silk  is  white, 

and  seems  to  be  of  a  very  superior  quality. 

easily  be  bred  like  Pernyi  in  the  open  air,  ui  ! 

unless  the  weather  should  be  exceptionally  bai 

phetnut  is  now  acclimatised  in  Spain,  where  I  iz 

it  in  1879.    In  1880,  some  1,500  wild  cocoons 

lected  from  oak,  birch,  and  other  trees.     It 

polyphag^us.     My    Spanish    correspondent 

Folyphemua  as  a  valuable  acquisition    to  seri 

in  Spain,   but  he  says  it  has  a  tendency  ti 

double-brooded  there,  two  male  moths  having 

in  November.    The  larvae  thrived  well  on  biic 

aUfo).     l&y  correspondent   in   Alabama,    fro 

I    nave     just    received    some     Polyphimm 

which  are  very  small,  and  covered  with  let 

species  of  ever-green  oak,  says  it  is  double-l) 

Alabama,  as  it  must  be  in  all  the  Southern 

America ;  in  the  Northern  States  it  is  single-1 

Samia  Oloveri. — In  1880,  I  received  ala^gei 

cocoons  of  this  North  American  bombyx.    1 

collected,  my  correspondent  wrote  to  me,  som 

south  of  Salt  Lake  City,  Utah,  in  a  locality  % 

never  been  previously  explored.     As  far  as  I  ] 

informed,  tnis  fine  species,  up  to  the  present, 

been  found  in  Utah  and  Arizona.     The  coo 

collected  in  plantations  of   a  species  of  wl 

small  narrow  leaves.    The  cocoon,  somewhat  f 

smaller  than  that  of  Samia  eeeropia,  is  gene 

silvery  grev  outside ;  the  rough  envelope  adh 

cocoon  inside,  which  is  of  a  very  dark  brc 

Oloveri  moths  emerged  from  the  middle  of  A] 

middle  of  July,  but  no  pairings  could  be  obta 

Samia  Ceanothi, — This  species,  a  little  sm 

Gloveriy  is  a  native  of  California.     The  mot 

vary  in  shades  of  colours  like  Ceeropia  and  Gi 

ground  colour  of  the  wing^  is  of  an  nnifon 

brown ;  the  bands  and  markings  are  pure  whit 

partakes  of  Ceanothi  and  Ceeropia^  as  if  it  we 

between  these  two  species. 

The  cocoon  of  Ceanothi  is  very  different  fro 
Oloveri  or  Ceeropia  ;  it  has  the  open  end  ver 
and  is  pear-shaped ;  its  colour  is  iron-grey, 
cocoon  is  brown,  and  small,  comparea  to  i 
envelope. 

The  moths  of  Ceanothi  (of  which  I  had  r 
cocoons)  emerged  from  the  3rd  of  April  to  ti 
July ;  a  perfect  specimen  had  emerged  in  Ha 
pairings  only  were  obtained.  The  larvse  bred  o 
willow  did  not  thrive,  and  died  in  first  and  set 
a  few  going  into  third  stage.  From  a  letter  i 
ceived  from  one  of  my  Geiman  correspondent 
Wolff,  of  Breslau,  I  hear  that  thiree  ooo 
obtained  by  this  entomologist  with  otdy  ax  € 
disposal,  a  vexy-  g^reat  success,  oonsidenng  ti 
has  attended  the  efforts  of  several  othen  in  t 
of  this  spedes. 

The  first  pairing  of  the  Ceanothi  moths  tod 
the  27th  of  June,  the  second  on  the  lOtii  of  ^ 
ova  of  the  first  brood  hatched  18  daya^  and  i 
second,  15  days  after  having  been  Wj^omSoA. 
The  larvee,  somewhat  similar  to  tkoift  ol 
the  first  and  seoond  stage,  but  ol  »  lUh 
\iS)[io^«^  «b  marked  difterrace  in  iSbm  fldnT  i 
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Uius:— Back  of  bodj,  sky-blue;  sides,  greenish 
V ;  tubercles,  goldeii  yellow  all  along  the  back,  and 
e  ddes,  bine ;  bead  green. 

'^'^.— Although  8amia  gloveri  moths  refused  to 
imong  themselyes,  I  had  several  crossings  between 
fiy  Ceamtkij  and  Ceeropia,  The  ova  obtained  from 
%  pairing  between  a  Ctanothi  female  and  a  Oloveri 
JKte  tile  only  ones  which  were  fertile.  Unfortu- 
Ijthe  larvee,  reared  on  willow  and  plum,  all  died, 
emcfaing,  like  Ceanothij  the  third  stage.  The  pair- 
jiCtmothi  and  Oloveri  was  from  the  evening  of  the 
'  \»the  evening  of  the  21st  of  May.    The  larvae 

'  'lioiii  the  15th  to  the  21st  of  June,  the  majority 

kfcched  on  the  16th  and  17th  of  June.    All  the 

excepting  a  few  ;  over  200  in  all.     First 

larvse,  black;    smaller  ones,  buff,   the 

iheaning  of  a  more  uniform  hue  as  the  larvee 

h  size.     They  were  very  much  like  Ceeropia 

Second    stage  —  Larva?,   yellow,  with  black 

head,   black.    Third  stage—Back,  bluish; 

tubercles  on  back,  orange-red ;  tnberdes 

blue;  head,  yellow. 

]tfne,   t)ie  produce  of  a  pairing  of   female 

fiiri  with  unknown  Himia  (tne  pairing  was  not 

seven  days  on  plum ;    they  were  bright 

with  a  dark  ring  round  each  segment. 
*oCher  crossings  resulting  from  the  keeping  of 
k  qwcies  together  in  large  cages,  when  male  and 
laioths  of  the  same  species  could  not  be  obtained 
laeoaaly,  are  the  following : — In  a  hot-house,  at 
tncT'e,  on  the  22nd  of  May,  Teka  polyJumm 
)  with  Attanu  mtjlitta  (male),  of  the  Bombay  race ; 
fphcmm»  (female)  with  Attacus  peruijt  (male) ; 
Uperi  (female)  with  Ferny i  (male).  In  my  house, 
lary  temperature,  on  the  12th  and  13th  June, 
Mfvo/Ai  (female)  and  S.  ceeropia  (male) ;  on  15th 
'.  ffloveri  (female)  with  8.  eecropia  (male) ;  on  the 
i  1 9th  June,  8.  eecropia  (female)  with  ti.  eennothi 

In  all  the  above  cases,  the  ova  wore  unfertile. 
lifBcnlties  I  have  experienced  to  obtain  living 
from  India  and  other  distant  countries,  induced 
October  to  write  an  article  on  the  collecting  and 
of  larvee,  and  on  the  best  plan  to  be  adopted  for 
lin^  of  coooons  and  pupe,  so  that  they  should 
in  Kng^land  in  good  conmtion.  This  article  was 
India,  China,  and  South  Africa.  It  appeared  in 
wti^CMfM  Herald,  of  November  25th,  1880,  and 
MadraB  AthenoRum  and  Daily  News,  of  Saturday, 
bar  4th,  1880.  It  was  sent  also  to  correnpondeuts 
ition  in  the  Times  of  India  (Bombay),  the  Cakutia 
mmn^a  Overland  Matland.  the  Cape  Aryus.* 
ns  residing  abroad,  who  may  be  willing  to  collect 
ir  larvee  of  Lepidoptera,  will  find  this  a  most  in- 
ig  and  instructive  study.  It  is  within  the  reach  of 
I  is  at  the  same  time  profitable,  as  the  pupa;  and 
idbtained  would  be  purchased  from  them  by  other 
■8.  Larvae  can  be  found  in  almost  unlimited 
rs  by  using  a  sweeping^net  over  low  plants,  or 
ing*  bnahes,  shrubs,  and  trees,  placing  an  umbrella 
lie  branches  to  receive  them.  Larvte  which  hide 
hnes  in  the  day  time  can  only  be  f  oimd  in  large 
n  by  looking  for  them  at  night  with  a  lantern. 
rearinf  of  the  oaterpillars,  after  a  little  ex- 
le,  will  be  found  extremely  easy.  Some  will 
» to  be  plaoed  in  cages,  when  active  and  apt  to 
ray ;  oumtb,  like  the  silk  producing  Bombyces, 
•  teased  imoovered  on  branches  plungfed  into 
eaze  being  taken  to  use  long  branches  (never 
wigs)  when  the  larvflB  are  large.  When  very  smaJl 
m  are  used,  the  foliage  becomes  too  watery,  and 
emse  the  death  of  the  larvae.  Cut  leaves  have  to 
rved  too  often,  and  therefore  should  be  avoided, 
I  the  lame  whenever  out  branches  plunged  in 
itn  be  und.    BnuioheB  should  also  be  cut  in  the 

from  lUJor  O.  Ckraannaker,  Ihear 
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evening  or  early  in  the  morning,  and  not  in  the  day- 
time when  the  sun  is  hot,  as,  in  the  latter  case,  the 
foliage  would  soon  be  faded.  When  trees  in  pots  can 
be  used  to  feed  the  larva;,  the  rearing  is,  of  course, 
more  simple,  and  there  is  a  saving  of  time.  Another 
plan,  which  is  the  best  to  rear  larvee  forming  coooons  in 
the  leaves  or  on  the  branches,  is  to  place  them  on  the 
living  tree  in  the  open  air,  taking  care  to  protect  them 
from  birds. 

To  give  fresh  food  to  larvae  reared  on  out  branches 
kept  in  water,  when  the  foliage  has  been  eaten,  or 
is  too  old  and  dry,  is  very  easy.  The  old  branches  are 
merely  placed  in  contact  with  fresh  branches,  or  the  old 
brancnes  cut  inpieces  (not  to  be  too  heavy)  are  plaoed  on 
the  new  ones.  Tne  larva),  which  should  not  be  handled, 
will  leave  the  old  branches  to  go  to  the  fresh  ones.  In 
a  short  time  the  old  branches,  bare  of  larvee,  may  be 
removed. 

When  branches  are  plunged  in  a  bottle,  or  any  other 
vessel  containing  water,  the  foliage  at  the  base  of  the 
branch  should  be  cut  off,  as  leaves  in  the  water  would 
decompose  it,  render  the  rest  of  the  foliage  unwholesome, 
and  even  poison  the  larva;.  The  cut  branches  in  water 
should  be  placed  in  the  shade,  where  they  will  keep  fresh 
for  several  days,  especially  if  the  foliage  is  sound  and 
healthy,  a  condition  of  great  importance.  The  water 
should  be  renewed,  and  the  foliage  freed  of  green  flies 
and  other  small  insects. 

To  rear  Lepidoptera  from  the  e^^  the  moths  should 
bo  placed  in  cages  for  pairing  and  depositing  their  e^pgs. 
With  moths  of  Sphingida  and  some  other  species,  it  iB 
useful  to  put  in  the  cage  a  bunch  of  aromatic  flowers, 
with  branches  of  the  plant  tholarvse  food  ux>on.  Moisture 
should  alwaya  be  mamtained  in  the  cages. 

A  few  days,  or  immediately  after  the  eggs  have  been 
obtained,  they  should  be  placed  under  a  glass  with  a 
small  branch  or  loaves  of  tne  proper  plants,  so  that  the 
larvee  should  find  their  food  as  soon  as  they  are  hatched. 

When  the  larvro  are  small,  I  rear  them  under  bell- 
glasses,  having  a  few  holes  on  the  dome.  These  glasses, 
which  are  of  various  sizes,  according  to  the  number  of 
larva;,  rest  on  saucers  full  of  sand  covered  with  a  piece 
of  paper.  Small  branches  of  the  proper  food  plants  are 
8truck  through  the  paper  and  plung^ed  into  the  sand, 
where  they  keep  fresh  for  several  days  without  requir- 
ing any  water. 

The  larvae,  under  a  bell-glass,  can  be  watched  and 
kept  perfectly  clean,  for,  after  having  removed  the 
glass,  it  is  sufficient  to  blow  on  the  paper  to  remove  all 
the  dejections.  Some  larvae  may  thus  be  reared  till  they 
turn  into  pupa  state,  under  glasses  one  foot  high  and 
one  foot  in  diameter,  or  larger,  according  to  the  size  of 
the  larvo).  With  larvae  of  the  largo  sUk -producing  and 
other  Bombyces,  after  the  first  or  second  moult,  when 
they  have  ceased  to  wander,  it  is  best  to  rear  these 
^dthout  the  glass  covering ;  branches  plunged  in  water 
are  then  used,  as  mentioned  before.  The  larvae  should 
be  reared  in  the  open  air,  but  sufficiently  protected,  or 
in  a  well  ventilated  room.  Larvae  which  go  into  the 
ground  to  turn  into  the  pupa  state  should  he  reared  in 
cages  containing  a  few  inches  of  light  soil  or  soft  sand, 
and  this  plan  must  always  bo  adopted  when  the  habit  of 
the  larvie  is  not  known. 

Now,  with  respect  to  the  sending  of  living  cocoons 
and  pupae  from  abroad,  on  the  cases  there  should  be 
written  in  large  letters,  "living  pupae,"  or  "living 
cocoons  of  silkworms,"  with  request  to  keep  the  cases 
in  the  coolest  place,  or  in  the  ice-house  of  the  vessel. 
The  cocoons  should  be  well  packed  in  straw,  hay,  moss, 
or  anything  that  will  deaden  the  shocks  to  which  the 
eases  may  be  subjected.  Pupae  of  lepidoptera  must  be 
placed  in  bran,  sawdust,  or  fine  moss.  Cocoons  aiid 
pupae  should  be  sent  as  soon  as  possible  after  their 
formation,  from  the  beg^ning  of  October  to  about 
the  beginning  of  April,  aocording  to  distance,  so  that 
they  should  not  be  subjected  to  the  heat  the  whole  of 
the  lime  daring  their  voyage  to  '^f^iaaoii.    %inai!^  f^^ooBBL. 
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titles  of  cooooxLB  and  pupae  ahould  be  sent  by  sample 
post,  in  registered  boxes,  not  exoeeding  the  legal 
weight ;  the  boxes  must  be  strong,  and  it  is  best  to  tie 
a  label  to  each  box,  and  affix  the  stamps  to  the  label. 
Persons  living  too  far  inland  to  send  living  pupae  may 
send  dead  specimens  of  the  perfect  insects  (butterflies 
and  moths).  These  should  be  in  good  condition,  and 
placed  with  folded  wingfs  in  paper  envelopes.  To  pro- 
tect these  specimens  from  the  attacks  of  mites,  **  Der- 
mestes  "  beetles,  and  other  parasites,  it  is  important  to 
put  some  poison  in  the  boxes  containing  the  specimens. 

With  respect  to  the  sending  of  Hve  cocoons  and 
pupee,  and  even  ova  of  lepidoptera.  I  may  say,  that 
with  a  little  care,  and  especially  if  they  were  given 
in  charge  of  the  captain,  or  some  other  person  on 
board  snip,  they  could  be  sent  to  Europe  from 
distant  countries,  and  arrive  alive,  and  in  good 
condition. 

In  proof  of  this,  I  may  mention  the  fact,  that  l£r. 
Youl,  acting  as  agent  of  the  Tasmanian  Grovemment, 
shipjped  in  1864,  packed  in  a  box,  which  was  placed  in 
the  loe-house  of  the  steamer  Norfolk^  a  large  quantity 
•of  salmon  and  trout  ova,  the  result  being  the  successful 
introduction  of  salmon  and  trout  into  the  rivers  of 
Tasmania  and  Australia. 

In  the  same  way,  silkworm  ova,  live  cocoons,  and 
pupo  could  safely  be  sent  to  Europe,  from  very 
distant  countries,  and  this  would  be  of  the  greatest 
interest  and  value  to  entomologists,  for  the  study  of 
lermdoptera  in  their  various  states. 

To  conclude,  I  shall  reproduce  the  letter  of  one  of  my 
oonespondents,  Mr.  J.  P.  Cock,  whose  death  I  accident- 
ally learnt,  on  the  18th  November  last,  in  a  house  at 
Thames  Ditton,  from  Mr.  P.  Clarke,  a  gentleman  who  is 
A  tea-planter  iu  Assam.  This  sad  news  was  recorded 
in  an  Indian  paper,  the  Attam  OautUy  of  October  25, 
1880,  which,  at  my  request,  was  forwarded  to  me  a  few 
days  after. 

I  now  give  my  correspondent's  letter  to  me,  dated 
14th  February,  1880,  and  received  on  the  12th  of 
March,  1880  :— 

«  Kb'Hb  Hillfl,  Ajnam. 

«  Deab  Sm, — ^You  must  have  thought  it  very  remiss 
on  my  part,  allowing  your  letter  to  remain  so  long  un- 
aniliwered,  but  a  sudden  and  unforeseen  calamity,  in  the 
death  of  my  only  brother,  Major  Cook,  Deputy- Assist- 
ant Adjutant-G^eral,  Eastern  Counties  Districts,  who 
-fell  mortally  wounded  while  leading  on  his  men  in  the 
iinal  assault  on  Khonoma,  in  the  Naga  Hills,  has  en- 
tirely prevented  me  paying  any  attention  to  entomo- 
logficaf  pursuits  for  tne  last  three  months. 

*<  My  poor  brother  having  died  possessed  of  a  good 
•deal  of  landed  property  in  no  less  than  three  of  our 
Indian  hill  stations,  I  have  been  travelling  incessantly 
winding-up  his  affairs ;  in  fact,  I  may  with  perfect 
truth  say,  that  for  the  last  two  months  and  a-naJf ,  I 
have  been  living  in  railway  carriages  and  on  board 
river  steamers. 

'*  The  old  adage,  that  misfortunes  rarely  come  singly, 
I  have  f oimd  in  ii^  case  to  be  true,  for  on  my  return  to 
ibis  station  last  lliursday,  I  foimd  that  my  bungalow 
had  been  burnt  to  the  groimd  through  the  gross  care- 
lessness of  a  drunken  syce.  Nothing  was  saved,  a 
maynificent  and  most  expensive  Ubrary  of  entomo- 
lo^cal  works,  47  large  cabmets  of  specimens  (my  own 
private  colleotionB),  my  gleaningfs  for  over  26  years  in 
oumatra,  Java,  New  Guinea,  Borneo,  Calebes,  the 
Phillipine  Islands,  and  Japan,  over  4,000  specimens 
ready  to  forward  to  England,  all  was  lost  just  through 
the  carelessness  of  a  drunken  wretch  capsising  a  lamp 
in  my  stables. 

« I  keep  up  a  staff  of  eight  Rhapias,  whom  I  have 
^Qcoughly  trained  for  the  work  of  collecting  in  the 
malarious  jungles,  where  it  is  almost  certain  death  for 
an  European  to  sLeeD  one  nip;ht.  I  likewise  have  a  large 
.cirde  of  friends  and  acquaintances  among  the  officers 
juad  tea  planten  in.  the  distticts,  all  of  whom  I  have 


persuaded  to  ooUect  for  me,  and  who  send  me 
what  they  have  been  able  to  accumulate,  ai 
always  take  the  field  myself  in  March,  and 
generally  leave  the  forests  before  autumn  is 
vanced,  many  thousand  insects  pan  through  n 
annually. 

**As  before  stated,  all  my  large  stock  of  reserve 
has  been  lost  in  the  fire  ;  however,  I  hope  in  tl 
of  a  month,  or  six  weeks  at  the  latest,  to  be  ab 
patch  you  a  first  consignment.  I  will  pay  p 
attention  to  your  wishes  about  the  oooooni 
various  silk  moths,  and  have  already  receive 
from  two  intimate  friends  who,  perhaps,  are  tv 
most  eminent  entomologists  in  India,  Capt. '. 
and  Col.  Jones,  bo^  officers  in  the  Royal  Ez 
They  inform  me  that  they  have  written  to  some 
correspondents  in  other  jMurts  of  the  Himalayai 
cure  cocoons  of  such  ot  the  silk  moths  as  are 
curable  here.  I  can,  however,  promise  to  send 
number  of  cocoons  of  the  following  secies  :- 
auametuist  Attaeua  atUu^  Aetiaa  tel^ne,  and 
nuEtuu.  Will  you  kindly  write  to  me  by  first  ■ 
the  receipt  of  this,  what  cocoons  do  you  oonoj 
valuable,  and  the  particulars  that  may  be  usel 
in  forwarding  them. 

« I  shall  probably  be  away  in  the  wilds  of  ti 
hill  forests,  but  vour  letter  will  be  forwarded  c 
out  delay.     I  should  very  much  like  to  see 
your  reports,  it  would  give  me  very  much  pie 
read  them,  and  in  return,  will  forward  you  i 
my  book  on  the  genus  LeiUphUa^  which  ougi 
completed  and  published  next  month.     It  ind 
the  known   Asiatic    species  of    CheroeampOy 
Maeraiila,  Stnerinihuty  and  the  illustrations,  ove 
number,  have  taken  me  nearly  three  years  to  o 
as  I  have  drawn  each  moth  in  water-colours 
after  capture  as  possible,  with  repreeentationi 
eggf  caterpillar,  and  tree  on  which  they  live. 

'*  As  the  season  is  not  sufficiently  advanced 
the  field,  hard  frosts  and  bitterly  cold  vrinds  pr 
at  this  lofty  elevation  where  anything  in  the  i 
vegetation  is  parched  and  dried  up,  I  am,  at ; 
hard  at  work  on  the  illustrations  for  a  work  of 
Marshall's,  on  *'  Our  Indian  Lepidoptera  ;'*  whi 
pleted  it  will  be  the  most  p^ect  work  <m 
lepidoptera  ever  given  to  the  world,  over  2,000  sp 
illustrated. 

**  About  a  dozen  of  us  are  starting  a  new  i 
entomological  magazine  ;  how  it  will  answer  I 
tell ;  fortunately,  all  men  concerned  in  it  are  ti 
well  off,  so,  if  it  fails,  we  shall  none  of  us  be  rn: 

' '  Hoping  to  hear  from  you  in  reply  to  this,  gii 
all  the  information  in  your  power  about  the  ( 
I  remain,  &c.*' 

After  the  receipt  of  this  letter,  to  which  I 
three  times,  I  never  received  any  oommunioatic 
my  correspondent,  and,  as  above  stated,  it  was 
accident  that  I  heard  of  his  death. 

AT.FRin>  Wj 

110,  Clapham-road,  London,  8.W. 


C0RRE8P0HDESCB. 


THE  PARTICIPATION  OF  LABOUR  IN 
PROFITS  OF  ENTERPRISE. 

If  it  is  not  out  of  order,  before  the  eloae  of 
cussion  upon  this  important  subject,  wlk&&  I  di 
no  opportunity  of  attending,  I  should  UkB  to 
few  sug^gestions  upon  a  question  wl^h  I  bi 
peculiar  advantages  of  stuaying,  from  bolh  an 
and  emplo3rer's  point  of  view.  ' 

That  tlMze  is  a  great  ammmt  oi 
placed  energy  existing  amonf^ 
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nent ;  and  it  hsm  always  appeared  to  me,  that 
tfer  part  of  it  arisea  from  the  want  of  personal 
in  the  quantitj  or  quality  of  work  done ;  where 
'  is  the  only  object  to  be  gained,  pieoe-work 
>  meet  erery  requirement  in  this  diroction,  the 
eing  re^xdated  by  the  natunl  law  of  supply 
land,  wlule  bringing  the  best  man  to  the  front ; 
sre  quality  is  required,  pieoe-work  as  a  rule 

a  failure,  and  some  soheme  of  participation  in 
I  the  only  reasonable  solution  of  the  problem, 
nit  that  any  scheme  of  this  kind  will  prove 
if  it  fails  to  recognise  the  following  conditions, 
3iat  the  margin  between  a  workman's  earnings 
daily  requirements  is  too  small  to  admit  of  its 
ikad  to  meet  trade  losses,  even  supposing  work- 
Id  be  found  willing  to  incur  such  a  risk ;  and 
ed  inrestment  will  never  be  popular  among  the 
British  workmen. 

^y  with  theseconditions,  thefoUowingprinciple 
me  tobe  theconeot  one  upon  which  to  base  any 
if  participation,  and  I  fed  sure  would  be  found 
le  to  a  IsTffe  number  of  our  masters  and  men — 
t  if  a  workman,  by  dint  of  increased  exertion, 
[dement  the  ordinary  profits  of  trade,  he  is 
itttled  to  one  half  of  the  amount  so  earned, 
d  to  leave  the  other  half  in  the  hands  of  his 
*,  to  coyer  the  risk  of  loss,  for  which  he  has 
d  provided.  In  the  case  of  old  and  well- 
id  concerns,  this  standard  of  ordinary  profit 
I  fairly  arrived  at,  by  taking  the  average  of 
;  and  loss  balance  for  a  number  of  years,  ex- 
*wer  a  period  of  both  inflation  and  depression 
;  and  with  new  concerns,  by  a  fixed  per- 
Mirering  interest  upon  capital  mvested,  and  a 
e  profit.  But,  in  all  cases,  the  amount  divisible 
le  workmen  to  be  paid  to  them  annually  in 
n  their  production  of  a  qualifying  certificate 
dn  TnaTimiim  of  service,  based  upon  a  system 

given  over  with  their  wages, 
plo^rer,  in  the  face  of  continued  losses,  would 
iption,  as  now,  either  of  reducing  the  work- 
^fes,  or  of  closing  his  business  altogether ;  whilst 
snt  of  a  yearly  bonus — ^in  some  oases  probably 
luoh  larger  amount  than  the  workman  was  in 
]f  reoeiymgatone  time — would  lav  the  foimda- 
fatta  of  thnft,  otherwise  unthought  of  for  want 
igement. 

tU -known  antipathy  of  trades  unions  to  pieoe- 
,  in  my  opinion,  done  more  to  estrange  the 
ing  whjksh  should  exist  between  capitd  and 
m  anything  dse,  and  probably  has  stifled,  at 

time,  many  comprehensive  schemes  on  the 
s  employers  for  mutual  benefit. 

J.  B.  Squibe. 
hoaae,  Dnnuiiff-road,  Li\reipool. 
VelnuKry  82iidf,  1881. 


oided  upon,  and  when  their  locality  and  probable  effect 
have  b^n  announced. 

If  all  the  owners  in  a  watershed  have,  before  a  Board 
can  be  formed,  to  submit  to  being  taxed  in  a  certain 
manner  for  river  improvements  still  undevised  in  locali- 
ties still  unfixed,  you  may  depend  upon  it  more  fighting 
than  flood  prevention  will  be  the  result. 

2nd.  I  am  made  to  say  that  if  weirs  were  removed 
from  rivers,  '*  it  would  not  make  any  difference  in  the 
level  of  the  water."  What  I  did  say  was  to  tlus  effect, 
that  there  are  many  weirs  on  the  Thunes  up  which  boat» 
can  be  rowed  during  extreme  floods,  and  that  the  fall 
at  the  weir,  which,  m  such  cases,  must  be  extremely 
small,  IB  an  outside  measure  of  the  improvement  that 
could  result  from  the  removal  of  the  weirs. 

R.   W.   PSSEOBINNB  BiBOH. 

2,  Westminster  Chaxnbera,  Victom-street,  8.W. 
March  2iid,  1881. 


OBITUAET. 


William   Amot,    F.C.B.— Mr.  Amot,  a   consultingr 
chemist  and  chemical  engineer,  of  Edinburgh,  died  on 
the  9th  February,  at  the  early  age  of  38,  at  Bridge 
of  Allan,  to  which  place  he  had  gone  for  change   of 
air.     Although  his  nealth  had  been  broken  by  a  severe 
attack  of  rheumatic  fever  last  winter,  his  death  was^ 
somewhat  sudden,   and  he  was  announced  to  read  a 
paper  before  the  Society  of  Arte,  on  the  9th  of  the 
present  month,  on  "  Improvementis  in  the  Treatment  of 
Esparto  for  tiie  Manufacture  of  Paper,"  a  subject  to- 
which  he  had  paid  special  attention.    In  the  winter  of 
1877,  he  delivered  a  course  of  six  Cantor  lectures,  on 
"  The  Technology  of  the  Paper  Trade."      Mr.  Amot 
was  bom  in  Falkirk,  where  his  father  was  an  iron-^ 
monger,  and  in  early  life  he  removed  to  Glasgow  to 
study  chemistry  imder  Dr.  Penny.  He  was  subsequently 
appointed  chemist  to  Messrs.  M!acfie's  Sugar  Refinery, 
but,  in  1868,  he  returned  to  Scotland  to  assist  Dr.  Penny 
in  the  work  of  purifying  the  River  North  Eek,  and 
shortly  afterwai^,  on  the    doctor's  death,    he    was 
appointed  successor.   In  1873,  he  opened  large  chemical 
works  at  Kirkintilloch.    This  undertaking  not  being 
successful,  he  removed  to  Edinburgh.     Mr.  Amot 
elected  a  member  of  the  Society  of  Arts  in  1877. 


RIVER  CONSERVANCY  BILLS. 

I  me  the  honour  last  week  to  print  an  abstract 
larks  I  made  on  Mr.  CressweU's  paper.  They 
ally  very  aoonrate,  but  there  are  two  points 
ih  I*  appear  to  have  been  misunderstood  by 


m  made  to  say  that  I  think  the  classification 
ahonld  take  place  before  the  formation  of 
HieKieaa  the  euot  opposite  is  my  opinion, 
zki  and  its  authority  i^uld  be  formed  first, 
mtdMf  when  €k)yemment  sanction  is  sought 
mhknJaar  works  a  Board  may  wish  to  carry 
•  the  proper  time  for  the  Loc^d  Gk>vemment 
Hk,  the  aia  of  its  inspector,  to  go  into  the  ques- 
m  ftir  diflermt  lands  will  be  benefited.  It 
that  what  any  works  are  worth  to 
depend  upon  the  character  and 
and  what  proportion  he  ought 


■Id  be  MtHed  when  the  works  have  been  de- 1  Chubohill  will  preside. 


MxsrnrGB  of  ths  sochtt. 

Obdinakt  Meetinos. 
Wednesday  eyenings,  at  eight  o'clock: — 

Mabch  9. — '*  Ascents  of  Chimborazo  and  Cotopaxi, 
in  1880."     By  Edwabd  Whympeb. 

*^*  Members  are  requested  to  take  notice  that  this 
meeting  will  be  held  at  the  South  Kensing^n  Museum*. 
For  conditions  of  admission  see  page  289. 

Mabch  16. — **The  Compound  Air-Engine."  By 
Col.  F.  Beaumont,  R.E. 

Mabch  23. — *  *  The  Increasing  Number  of  Deaths  from 
Explosions,  with  an  Examination  of  the  Causes."     By 

COBNELIUS  WaUOBD. 

Mabch  30. — <<  Recent  Advances  in  Electric  Light- 
ing."   By  W.  H.  Pbebcb. 

AvTLTr.  6. — **  The  Discrimination  and  Artistic  Use  of 
Precious  Stones. '  *    By  Professor  A.  H.  Chuboh,  F.  C.  S. 

Afbil  27. — *'  Five  Years'  Experience  of  the  Workinir 
of  the  Trade  Marks*  Registration  Acts."  By  Edxund' 
JoHsrsox. 

Dates  not  yet  fixed : — 

*  *  The  Manufacture  of  Glass  for  DeoorativePurposes." 
By  H.  J.  Powell  (Whitefriars  Glass  Works). 

**  Buying  and  Selling ;  its  Nature  and  its  Tools." 
By  Professor  BonaxtPbice,  M.A.    Lord  Alfbed  S. 
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«( 


The  Eleotrioal  Bailway,  and  the  Transmiasioii  of 
Power  by  Electricity."    By  Alexaivdeb  Siemens. 

FOREXGN  Ain>  GOLOKIAIi  SEOTIOIT. 

Tuesday  eyenings,  at  eight  o'clock: — 

Kaboh  15.—**  Diamond  fields  of   South  Africa." 

By  R.  W.  MXTBBAY. 

April  6.—**  Trade  Relations  between  Great  Britain 
and  her  Dependencies. ' '    By  Wjluak  Westoabth. 

Appued  Ghemistrt  and  Physics  Seotiok. 
Thursday  eyenings,  at  eight  o'clock: — 

Kabch  24.—*'  The  Future  Development  of  Electrical 
Appliances."    By  Prof.  John  Perbt. 

The  meeting  previously  announod  for  April  7  will  be 
held  on  May  12. 

Indian  Section. 

Friday  eTenings,  at  eight  o'clock: — 

Kabch  4.—**  The  Besults  of  British  Bole  in  India." 
By  J.  M.  Maolbak.  Sir  Righabd  Temple,  Bart., 
G.C.S.I.,  CLE.,  D.C.L.,  will  preside. 

ICaboh  25. — "  The  Tenure  and  GultiYation  of  Land 
in  India."    By  Sir  Geobob  Campbell,  K. O.S.I. ,  M.P. 

May  13.— **Burmah."  By  Genend  Sir  Abthub 
Phatbe,  G.C.M.G.,  K.C.S.L,  C.B. 

Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Gantob  Lectube8« 

Monday  evenings,  at  eight  o'clock : — 

The  Third  Course  will  be  on  <*  The  Scientific 
Principles  involved  in  Electric  Lighting,"  by  Prof. 
W.  G.  Adams,  F.B.S.    Four  Lectures. 

8yllabu$  of  the  Cowrte. 

Lectube  I. — ^Mabch  7. 
The  production  and  regulation  of  electric  currents. 
The  laws  of  the  mutual  induction  of   currents  and 
magnets. 

Lectube  II.— Mabch  14. 
The  measurement  of  electric  currents.    Efficiency  of 
magneto-  and  dynamo-electric   machines.      Heating 
effects  of  the  current. 

Lboiubb  m. — ^Maboh  21. 
Use  of  magneto-  and  dvnamo-electric  machines  for 
electric  lighting.    Electric  lighting  by  means  of  the  are. 

Lectube  IV. — Mabch  28. 
Subdivisions  of  the  electric  current.     Incandescent 
lamps.      Luminous  effects  of   electric   currents  in  a 
vacuum,  and  in  various  gases. 

The  Fourth  Course  will  be  on  **  The  Art  of  Lace- 
making,"  by  Alan  S.  Cols.    Three  Lectures. 

April  25  ;  May  2,  9. 

The  Fifth  Course  will  be  on  **  Colour  Blindness 
and  its  Influence  upon  Various  Industries,"  by 
B.  Bbudenell  Cabter,  F.B.C.S.    Three  Lectures. 

May  16,  23,  30. 


KSsmroB  Fojft  ims  £V8uiho  webx. 

MbiTDATy    Mabch  7th...B0CIXTT    OF  ABTB.    John-«txeet, 

Adelphi,W.C.,8p.in.  (Cantor  Lectures. j   Professor  W. 

O.   Adams,   "Tlie  Sdentifio  Principles   Inyoh-ed  in 

IQectrio  lightinj^ ."    (Lecture  I.) 
Farmen*  dub.  Inns  of  Court  Aotel,  Holbom,  W.C., 

4  p.m.    Mr.  T.  Aveling,  **  Tithes,  Ordinaxy  and  Extra- 

ominary." 
Boyal  Institution,  Albemarle-street,  W.,  5  p.m.    General 

Monthly  Meeting. 
Institute  of  Surveyors,  12,  Great  Geoffge-street,  8.W., 

8  p.m.    Mr.  H.  H.  Collins,  **  Sanitation  as  an  important 

increment  of  value  in  House-Property." 
Society  of  ^gineen,  6,  Westminster-chamben,  7^  p.m. 
Medical,  11,  Chandoo  sfaeet,  W.,  8j^  p.m. 
Yietaria  Institute,  7,  Addphi-texnioe,  W.C,  8  p.m.    Mr. 

B.  Brown,  "Language  and  the  Theories  of  its  Origin.*' 


London  Institution,  FinsbuxyHarcus,  E.G.,  5 
Prof.  A.  H.  Sayoe.  "  The  Gods  of  Caaaan." 
TuKSDAY,  MabcuSth..  Medical,  11,  Chandos  aUect, 
Anniversary. 
B^ral  Institution,  Albemaile-street,  W.,  8 

E.A.  Sch«er,  "The  Blood."     (Lecture  VI 
Central  Chamber  of  Agriculture  (at  the  Ho 

Society  or  Abts),  11  a.m. 
Medical  and  Chiiurgical,  63,  Bemei8-8tre< 

street,  W.,  8^  p.m. 
dvfl  Engineers,  S&,  Great  George-street,  'V 
8.W.,  8  p.m.     1.  Discussion  on  Sir  WiUian: 
paper,   **  Tide-Gauge,  Tidal  Harmonic  As 
Tide-Predicter.»» 
Photograt^C  5a,  Pall-mall  East,  S.W.,  8  ] 

by  Mr.  jPayne  Jennings. 
Anthropological  Institute,  4,  St.  MartinVp 
8  p.m.     1.  Exhibition  of  rubbings  taken 
poets  and  window-frames  in  New  Zealant 
note  from  Prof.  Max  Muller.     2.    Mr.  i 
"  Note  on  Assam  Dwellings.*'    8.  Major  i 
thorpe,  **  A  diort  account  of  the  Wild  Tribe 
the  so-called  Naga  Hills,  on  our  North-Easb 
of  India." 
Boyal  Horticultural,  South  Kensington,  S.W. 
Wkdnkbday,  Mabch  »th...BOCIETT  OF  ABTB  (in 
of  the  South  Kensington  Museum),  8p.m. 
Whymper,  "Ascents  of  Chimboraxo  and  ( 
1880." 
Geological,  Burlington^ouse,  W.,  8  p.m. 
Owen,  "Description  of  Puts  of  the  Skd 
Anomodont  B^tile  {Platypodosaunu  nh 
Part  2.  The  Pdvis."    2.  Prof.  B.  Owen,  " 
ThtrioeUmtia^  with  a  Description  of  a  Nei 
Species  {JSlurogaunts  felinus,  Ow.)."     8. 
Dawson,  *'  Additional  Observations  on  the 
Geologyof  British  Columbia  and  Adjacent 
Graphic,  university  College,  W.C,  8  p.m. 
Microscopical,  King's  College,  W.C,  8  p.m. 
MichaeL  "A  Species  of  Acarus  Behered 
recorded." 
Boyal  Literary  Fund,  10,  John-street,  Ada 

3  p.m.    Annual  Meeting. 
Sanitary  Institute  of  Great  Britain,  9,  Condah 
8  p.m.  Adjourned  IM8CU8sionui)on  Mr.  W.] 
paper,  *'  The  Law  in  BeUtion  to  Sanitary  P 
Boyal  United  Service  Institution,  Whitehall-y 
Iieut.-Col.  £.  F.  Chapman,  **  The  March 
to  F'*"'^'^'^'-  in  August,  1879,  and  the  Batt 
September." 
Thubsdav,  Mabch  10th... Boyal,  Burlington-house,  T 
Antiquaries,  Burlington-house,  w.,  8^  p.m. 
London  Institution,  Finsbury-circuB,  £.C.,  ' 
W.  Morris,  "  The  Prospects  of  Architectm 
Civilisation." 
Society  for  the  Encouraffement  of  Fine  Arts 
street,  W„  8  p.m.    Mx.  Walter  J.  Allen, 
reference  to  the  Stage."    The  Sequd. 
Boyal  InstitutioiijAlbemarle-stzeet,  W.,  3p.i 
Houghton,    **  The  Picture  Origin  of  thi 
Characters."    (Lecture  n.) 
Inventors'  Institute,  4,  St.  Martin's-place,  Yi 
Boyal  Society  Club,  Willis's-rooms,  St.  Jai 

tf  D.m. 
Mathematical,  33,  Albemarie-street,  W.,  8  p.i 
Fbidav,  Mabch  11th... Boyal  United  Service  Institu 
hall-yard,  3  p.m.   Yice-Admiral  W.  M.  IXr 
I'actics." 
Boyal  Listitution,  Albemarie-street,  W.,  9  p. 
Stuart  Blaekie,  **  The  language  and  Liter 
Scottish  Highlands." 
Astronomical,  Burlington-house,  W.,  8  p.m. 
Geologists'  Association,  University  College,! 
Visit  to  the  British  Museum,  under  thedir 
Stuart  V.  Eidley. 
Quekett  Microscopical  dub,  Univenity  Co 

8  p.m. 
Clinical,  «3,  Bemers-stzeet  W.,  6k  p.m. 
New  Shakemeare,  University  Ooliege*  W.C,  I 
Brinsley  Nicholson,  "The  'Tempest'  fm 
older  Play."    9.  Mr.  Herbert  A.  Eyaps,  '* 
of  landS'HenrrlV.'" 
Boj'al  College  of  Physicians,  BsIHnaU  East, 
(Gulstonian   Lecture.)     Dr.   Coiqiland, 
(Lecture  I.) 
Folk  Lore  Society,  22,  Albemarie  street,  W., 
J.  Bibree,  jun.,  "The  Oratosy,  QaogB,  ] 
Folk  Ttoles  of  the  Malagasy." 
Batubdat,  Mabch  12rH...I«diesf  BanitBTT  Aandi 
HousB or  THB  SociBTY  OP  Abtc),  Adjh 
Bichardson,  **  Domestic  Sanitation  or  flea! 
(Lecture  V.) 
Phj'sioal,  Science  Sdio6ls,8ovl3i 
CoLFesting and  Cant.  Abney,  **The< 
of  Onranic  Bodies.'^ 
Boyal  Botanic,  Inner-drde,  BegesTs-no^,' 
Boyal  Institution,  AlbeiraHf^«toeet^  w.,  8 
Stuart  Pontes "  AndflBfc  XInn*  in  lli  < 
tivoa.'     (IjMtliltIV.| 
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CUram  LECTDSU. 
nt  leetitre  of  the  third  oourse  waa  delivered 
ifty,  Tth  iiut.,  hj  Profestor  W.  O.  Adams, 
m  "  The  Scientific  Prindples  involvad  in 

LightJDg."  The  lecturer  oommeoced 
leioription  of  the  production  and  regnla- 
Jectrio  cnrrenta,  and  then  illustrated  the 

the  mutual  induction  of  curreuta  and 
Arrangement  have  been  made  for  the 
u  of  Tarione  tncandesoent  and  other  lamps 
1  at  the  third  and  fourth  lectures,  and  foi 
xwe  the  British  Electric  Light  Company 
Sty  promised  to  lend  Gramme  machines, 
in.  Bobe^  to  lend  a  steam-engine  to  drive 

ituree  will  be  published  dniing  the  summer 


AUSRT  USAL. 


laticil  will  proceed  to  consider  the  award 
ibert  Hedal  tor  1881,  earlf  in  May  next. 
aX  wu  atruck  to  reward  "  distinguished 
promoting  Arts,  Uaaufactures,  or  Com- 
u)d  has  been  awarded  as  follows  : — 

,  to  8[r  Rowland  Hill,  K.C.B.,F.E.S.,  "for 
serrioe  to  ArtA,  UanniactureB,  and  Com- 
the  craatiini  of  the  penny  postage,  and  for 
reforms  in  the  postal  Bjstem  of  this  iKiuiitrj, 
taof  which  have,  howerar,  not  been  confined 
nmlrj,  bat  have  extended  over  the  dviliood 

,1a  his  Imperial  Hajeitj,  Napoleon  III.,  "for 
bed  nerit  ui  pnimaUng,  in  many  wajs,  bv  his 
iXttttUms,  the  intematicual  progress  of  Ar^, 
nee,  ind  Commeroe,  the  proofs  of  which  are 
ifJuM  jodiolous  patronage  of  Art,  his  enlight- 
■Mnial  polioj,  and  espedsUf,  by  the  aboUtiou 
;ti  in  ftivonr  of  British  subjects." 
i,  toPrafsMor  Faraday,  D.C.L.,  F.R.S.,  for 
lea  in  deofariidt]',  magnetism,  and  chemistry, 
thiir  nlatum  to  the  industries  of  the  world, 
amlf  promoted  Arts,   Uauufaotores,    and 

,  to  lb.  (aAerwards  Sir)  W.  Fothergill  Oooke 
Mor  (aftemtda   Sir)  Ohorlea   Wheatstoue, 
iaweognttioa  at  their  joint  labours  in  estab - 
tIntafaeUetdmiJi." 
,talb.(MnraiO'MephWhitworth,  F.B.8., 
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LL.D.,  "  for  the  invention  and  manufacture  of  inatm- 

menta  of  measarement  and  uniform  stoodarda,  bv  which 
the  production  of  machinerf  haa  been  bronght  to  a 
state  of  perfection  hithert*  nnapproaohed,  to  the  great 
advancement  of  Arts,  Afanufscturea,  and  Conmierce." 

In  1 869,  to  Boron  Justus  von  Lieblg,  Auociate  of  the 
Institute  of  Fiance,  For.  Memb.  B.S.,  OheraUer  of  the 
Legion  of  Honour,  ta.,  "for  his  numerous  valuable  le- 
aeuohea  and  writinn,  wnieh  have  contributed  moat  im- 
portantly to  the  oevelopment  of  food  economy  and 
agricnltnre,  to  tbe  adrsiioement  of  ohemioal  acienoe, 
and  (o  the  benefits  derived  from  that  tcieuoe  bj  Arta, 
Hanufocturea,  and  Commeroe." 

In  IS70,  to  Ferdinand  de  LeBscps,  "  for  aerricea 
rendered  to  Arts,  Hannfacturea,  and  Commerce,  by  the 
realisation  of  the  Suei  Canal." 

In  1871,  to  Mr.  (now  Sir)  Heutj  Cole,  C.B.,  "for his 
important  aervicea  in  promotiog  Arts,  Hanofoctures,  , 
and  Commerce,  espcoislly  in  aidiug  the  eatsblishment  ' 
and  development  ot  lutematioual  £xhibitianB,  the  de- 
~   '  'of  Science  and  Art,  and  the  South  Kensing- 
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In  IS72.  to  Mr.  (now  Sir)  Henry  Beaaemer,  F.B.S., 
"  for  the  eminent  aervicea  rendered  by  him  to  Arta, 
Uanuf aoturea,  and  Commeroe,  in  developing  the  mann- 

focture  of  ateel." 

In  1873,  toMichelEugine  Cbevreul,  For.  Hemb.  R.8., 
"  for  hia  ohemical  reacarches,  especially  in  reference  to 
aaponification,  dyeing,  ajrrionlture,  and  natural  history, 
wniali  for  more  tban  half  a  centiiy  have  eieroised  a 
wide  influence  oa  the  industriaJ  arts  of  the  worid." 

In  1873,  to  U.  W.  Siemens,  D.C.L.,  F.R.S.,  "for 
his  researchee  in  connection  with  the  laws  of  heat,  and 
the  practical  applications  of  them  to  furnaces  used  in 
the  Arts  ;  and  for  his  improvement  in  the  manufacture 
of  iron  ;  and  generaDy  for  the  services  rendered  by  him 
in  oonnection  with  econcrmisation  of  fuel  in  its  various 
applications  to  the  Sfanufaoturea  and  the  Arts." 

In  1876.  to  Michel  Chevalier,  "  tbe  distinguished 
French  stattaman,  who,  by  his  writings  and  perdatent 
eiertiona,  extending  over  many  yean,  haa  rendered 
essential  service  in  promotiiig  JMa,  Mannfaotutes,  and 
Commerce." 

In  1876,  to  Sir  George  B.  Airy,  K.C.B ,  F.E.8., 
Astronomer  Royal,  "for  eminent  aervicee  rendered  to 
Commerce  by  hia  reaearohea  in  nautical  astronomy,  and 
in  magnetdam,  and  by  his  improvementa  in  the  applica- 
tion of  the  mariner's  compass  to  the  navigation  of  iron 

In  1877,  to  Jean  Baptiatc  Bumas.  For.  Memb.  R.3., 
,  member  of  the  Institute  of  Prance,  "  the  distinguiahed 
chemist,  whcae  researches  have  aieiciaed  a  very  material 
iuflnence  on  the  advancement  of  the  Induatri^  Arta." 

In  1878,  to  8il  Wm.  O.  ArmBtrong,  C.B.,  D.C.L., 
F.B.S.,  "  because  of  his  distinction  as  an  engineer  and 
as  a  soientifio  man,  and  because  by  tbe  development  of 
the  tranamisdoQ  of  power — hydraulically — due  to  his 
conatont  efForts,  extending  over  many  yeais,  the  manu- 
factures of  this  country  have  been  greatly  aided,  and 
mechanical  power  benefloiolly  aubstituted  for  miat 
laboriona  and  iDJorions  manual  labour." 

In  1879,  to  Sir  'William  Thomson,  LL.D.,  D.C.L., 
F.R.S.,  "on  account  of  the  aignol  services  rendered  to 
Arts,  Manofaoturea,  and  Coiomeroe  by  hia  eleotrical 
reaeaimhea,  eqieoially  with  referenoe  to  tne  tfansmiasioo 
of  telegraphic  meaaagea  over  ocean  oafalea." 

In  1880,  to  James  Preaoott  Joule,  LL.D.,  D.C.L,, 
' '  for  having  eatabliahed,  after  most  laborious  researoh, 
the  true  relation  between  heat,  electricity,  and  mechani- 
cal work,  thus  affording  to  the  engineer  a  sure  guide  in 
the  application  of  acienoe  and  tnduatria!  pnrauils." 

The  Council  invite  members  of  the  Society  to  for- 
ward to  the  Beeretary ,  on  or  before  the  23rd  of 
April,  the  names  of  such  men  of  high  distinction  Oi 
they  may  think  worthy  of  tikis  honour. 
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COKKITTIl  OV  PUVIHTXOV  OF  STBSST 

ACdtDEHTB. 

A  meeting  of  the  Oommittee  appointed  by  the 
Council  to  confer  with  a  deputation  from,  the 
Society  for  Preventing  Street  Accidents,  was  held 
on  Monday,  March  7,  at  the  House  of  the  Society 
of  Arts.  Present :— Sir  Rutherford  Alcodk,  E.C.B., 
Mr.  G.  C.  T.  Bartley,  Mr.  Andrew  Cassds,  and  Sir 
Henry  Cole,  K.C.B.,  with  Mr.H.  Trueman  Wood, 
Secretary,  on  the  part  of  the  Society  of  Arts ;  Yis- 
coimt  Templetown,  Sir  Hastings  Doyle,  Dr.  D.  H. 
Goodsall,  Mr.  W.  B.  Philp,  the  Bey.  William 
Sogers,  Mr.  W.  E.  Stevenson,  and  Mr.  E.  C. 
Keevil,  Secretary,  on  the  part  of  the  Society  for 
Preventing  Street  Accidents.  It  was  resolved  to 
recommend  the  Coimcil  to  appoint  a  deputation  to 
wait  upon  the  Lord  Mayor. 


PROCEEDIHOS    OF   THE   SOCIETY. 


APPLXBD  CHEMIBIB7  AVD  PHTBICB  BECHOV. 

Thursday,  February  24.  1881;  Captain  Sir 
Geobgb  Nares,  B.N.,  K.O.B.,  F.B.S.,  in  the 
chair. 

The  paper  read 


DEEP-SEA  INVESTIGATION,  AND  THE 
APPABATUS  EMPLOYED  IN  IT. 

By  J.  7.  BnohanAB,  F.B.B.V.,  F.C.8. 

Deep-sea  investigation,  in  the  sense  of  exploring 
the  surface  of  the  ocean  with  the  view  of  discover- 
ing new  lands,  and  so  determining  the  boimdarics 
of  the  sea,  has,  in  all  ages,  commanded  the  atten- 
tion of  the  more  civilised  races  of  mankind,  and  the 
most  adventurous  of  their  members  have  ever 
engaged  with  enthusiasm  in  its  pursuit.  It  is 
probable  that  the  first  voya^  were  tmdertaken, 
less  with  a  view  to  satisfy  curiosity,  than  to  render 
travelling  from  place  to  place  more  expeditious 
and  less  irksome.  It  was  not  imtil  the  mariner's 
compass  had  been  introduced  into  Europe,  in  Ihe 
12th  century,  that  long  voyages,  out  of  sight  of 
land,  could  be  und^^rtdcen;  uthough  the  enter- 
prise of  the  Mediterranean  mariners  enabled  them 
to  take  their  ships  as  far  as  Britain  without  any 
such  aid ;  and  no- one* who  is  at  all  acquainted  with 
practical  navigation,  will  deny  the  difficulty  and 
the  danger  of  the  tmdertaking.  The  adoption  of 
the  compass  as  a  standard  of  direction,  and  the 
immense  amotmt  of  valuable  property  which  was 
consequently  risked  on  the  futh  of  its  infaUi- 
bilitv,  raised  a  strong  int^est  in  the  stvLdj  of 
the  behaviour  of  the  magnetic  needle  in  differ- 
ent localitues,  espedaily  at  sea,  resulting  in 
the  disooverv  and'  investigation  of  the  magnetic 
^'-^"^    <v)n8equcntly,  became  a  recog- 


nised phenomenon  to  be  tali 
all  questions  affecting  a  ship's 
his  voyage,  which  endod  i 
America,  Columbus  crossed  i 
position  of  a  line  of  "no 
what  west  of  the  Azores. 
Papal  decree,  made  the  bound 
kingdoms  of  Portugal  and  ( 
the  determination  of  its  po6 
factitious  importance  which  w 
of  much  valuable  geographi 
first  voyages  for  scientific  purp 
taken  for  determining  the  m< 
different  places  on  the  ocea: 
subject  to  continual  variations 
tion  from  time  to  time  is  likt 
future  a  motive  for  frequent  n 

It  was  in  connection  with 
magnetic  phenomena  that  a 
venient  method  of   ffraphioal 
relation   between  isolated  ol 
its  first  extension.     In  an  ore 
one  of    the  principal  feature 
This  line  represents  the  most  ] 
the  intersection  of  the  sea  si 
surface,  as  deduced  from  obs( 
points.    With  greater  detail 
height  of  points  inland  abo\ 
mined,  from  which  profiles  ai 
of    equal  height  on  these  pr( 
and  their  projections  on  the  sc 
in  the  map  as  linos  of  equal  h 
generally  called  contour  line* 
of  the  land  below  the  sea  is  c 
method  of  graphic  representa 
a  chart,  however,  all  the  or' 
of  depth  are  entered,  while  ii 
configuration  of    the  count 
deduced  from  the  individua' 
larly,  in  rendering  the  res 
magnetic   observer  conveni 
accessible  to  the    public, 
navigator,  the  results  of 
variation  at  the  different 
in  a  chart,  and  points  of  e' 
nected  by  lines  drawn  at 
from  degree  to  degree,  or  ( 
the  case  of  sea  and  land 
sea  the  magnetic  constar 
nowhere  abruptiy,  conseqi 
contours  of  moderately  n 
wants  of  navigation.     I 
on  land,  especially  in  v 
consisting  largely  of  ig 
constant  constituent  of 
oxide  of  iron  or  loadst 
which  it  is  present  in  i 
to  one  another,  often  va 
The  consequence  is,  th 
ferent  directions  at  loc 
that  a  survey  of  such 
materially,  accordin  g  a 
on  solar  or  magnetic  c 

The  employment  o 
the  results  iirst  of  geo 
servations,   was  exU 
representation  of  ter 
have  since  been  larg 
tribution  of  other  q' 
water,  and  of  plant* 
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it,  bowevsr,  a»  ia  the  invertigation  of  I 
iheoiioiDeDa  at  ma,  it  is  not  mj  inten-  , 
T  fnither  to  it  to-nigbt ;  it  is  enDug;h  to  I 
it«d  out  that  tho  interest  which  it 
tw  aavigBtioQ  was  the  moving  canse  I 
.ing  out  of  the  earliest  maritime  acien-  I 
dtions.  Onr  concern  ia  with  the  dcter- 
ol  the  depth  of  the  ocean,  of  the  dis- 

ot  temperature  in  its   waters,   of    the  1 
uidphjrdcal  character  of  ita  waters,  and  i 
vam  st  its  bottom,  and  with  the  dis- 
of  life  in  it. 
t  problem  of  doep-soa  inTesti^tion  is  to  | 

the  aieat  of  the  ocean,  its  size,  its 
The  superficial  extent  and  hmita  are  de- 
by  tho  snrveyor.  In  order  to  map  out 
H  of  the  sea,  there  is  only  one  method, 
l«  diTMt  detemunation.  of  tho  depth  at 
ilteea  u  possible. 

'itiip  is  *'in  soundings,"  the  depth  is 
d«t  frequent  intervals  by  a  "leadsman" 
in  same  convenient  place  on  the  outeide 
p,  whence  he  can  throw  forward  the  lead 
io  the  line  which  ho  oanies  in  his  hand, 
aiy  hand  lead  line  ia  from  20  to  25 
Bg,  aud  it  is  conventionaUj  marked  with 
attier  at  2,  3,  and  10  fathoms,  white 
:$&nd  Id,  red  bunting  at  T  and  17,  blue 
■  13,  aod  with  two  knots  at  20  fathoms. 

is  a  long,  finelj-tapered  block,  of 
14  lbs.  weight;  it  has  a  recesB  at  tho 
and  is  perforated  at  the  other  end  for 
ion  of  the  line.  This  instrument  is 
I  while  the  ship  is  in  motion.  The  man 
rith  the  duty  awinga  the  lead  backwards 
rds,  and  even  completely  round  a 
xle,  in  order  to  generate  the  ro- 
meutum  to  carry  the  lead  well  in 
:he  ship  before  it  touches  the  water.  It 
rapidly,  whilst  tho  leadsman's  position 
g  to  the  spot  where  tho  lead  touched 

When  tho  line  baa  thus  been  brought 
■n,  the  depth  is  ascertained  by  observa- 
marks  on  the  line.  It  is  obvious  that  by 
ive.  but  effective,  method  of  sounding, 
g  depth  which  can  be  so  ascertained 
efly  on  the  speed  of  the  vessel,  and  in 
:ee  on  the  sUU  and  strength  of  tho 
Under  ordinary  drcumstances,  the 
Sactive  in  deptha  up  to  twelve  or  fifteen 
id  Hub  degree  of  etGcienoy  sufKoes  for 

illy,  however,  it  is  advisable  to  mund 
igpOa,  without  the  ahip  being  necea- 
maiy.  The  simplest  method  of  doing 
doe  Bi  much  as  possible  ttie  ship's  way, 
oazriad  the  line  well  forward,  to  leave 
)d  give  it  lino  as  it  sinks.  Here  the 
;heqieed  of  the  vossd  should  bo  so  pro- 
Uuktthe  lead  reaches  the  bottom  before 
a  paawd  completely  over  it.  With  core, 
,ta  WDndnigs  oon  be  obtained  in  this 
M  depOi  must  not  be  much  above  thirty 

«  obieoi  ia  to  aound  in  ooean  water, 


portant  operations  connected  witii  deop-sea  ia- 
vestigations,  and  it  is  only  within  the  lait  thirty 
years  that  it  has  received  any  very  great  attention. 
Probably  the  first  attempt  at  deep-sea  eounding 
was  made  by  Captain  Gonstontine  John  Phipps, 
during  his  Arctic  voyage,  in  tho  year  1773,  wnen 
he  was  accomp&nied  by  Dr.  Irving,  who  made  a 
number  of  very  valuable  determmationa  of  the 
temperature  of  the  sea  water  at  different  depths, 
besides  fitting  the  veaael  with  one  of  tho  e^irliest 
atilla,  which  worked  well,  and  supplied  tho  orew 
with  freeh  water  during  tho  whole  cruise.  Fhipps' 
deepest  sounding  appears  to  have  been  C83  fathoms. 
For  this  purpose,  all  the  load  tine  in  tho 
ship  waa  used,  and  a  load  weighing  loOlbs.. 
which  appeared  to  hare  sunk  abont  ten  feet 
into  the  mud,  a  soft  blue  clay.  With  this 
was  sent  down  a  water-bottle,  of  Dr.  Irviog's 
construction,  and  the  water  brought  up  hod  a 
presaure  of  40°  Fahr.,  that  of  the  surface  being 
83"  Fahr.  The  density  of  the  water  was  also 
measured,  and  Cavendish's  Belt-registering  ther- 
mometers were  used.  Bo  that,  at  ^is  early  daie. 
the  methods  and  objects  of  deep-sea  investigations 
wero  perfectly  understood.  What  prevented  much 
work  being  done  won  chiefly  the  want  of  sloam. 
But  little  advance  was  mode  in  this  branch  of 
research  until  after  tho  termination  of  tho  French 
war.  In  1818,  Captain  John  Boas  made  fats  well- 
known  voyage  of  discovery  to  tho  Arctic  seas,  iu 
H.M.  SB.  Isabella  and  Alexander.  During  this 
voyage,  he  paid  groat  attention  to  deep-sea  investi- 
gation, and  invented,  and  had  conBtructeil ,  one  of 
tho  coiliost  satisfactory  instruments  for  bringing 
up  a  considerable  quantity  of  the  botto:n-mnd  in 
deep  water.  He,  himself,  gives  the  following 
account  of  his  instrument  aod  its  pcrformanoes, 
in  the  appendix  to  the  account  of  the  voyage : — 

"This  iniitrument  was  invented  by  me,  on  board  his 
MajOHty's  ship  ItabeUa,  in  the  early  part  of  our  voyage 
to  the  Arctii^  Hogioiu.  Uirny  fruitless  attemptu  had 
been  mode  to  procuro  hiibstancoB  from  tho  bottozu  uf  tho 
sea  iu  dcop  water,  by  the  iostrumentB  with  which  wo 
were  supplied,  and  I  had  an  opportunity  of  observing 
tho  reasons  of  thia  fiiilure,  wmch  led  to  tbo  discovery 
of  that  which  I  tun  about  to  describe,  and  \rhich,  in 
almost  every  instance,  completely  succeeded  in  aocom' 
plishing  that  desirable  objeet,  of  briuging  up  mtbstaiiMn 
of  any  deHoriptiim,  in  ctniaitlerabla  quantity,  from  any 
depth;  but  it  has  also  been  found  to  preserve  tlie 
temporatut^  of  any  substaooca,  if  they  are  soft,  until  it 
can  be  measured  by  tho  thermometer,  and  by  that- 
means  the  tomporaturc  of  the  earth  oan  be  oeajdy 
ascertained  at  any  fathomable  depth.  In  HelviHe  Bay, 
on  the  iHt  of  August,  it  brought  up  from  four  hundred 
and  twenty  fathoms  somn  soft  mud,  into  which  (ho 
thermometer  was  immediately  immersed,  and  it  gave 
29^°.  At  the  same  time,  the  self -registering  thermo- 
meter, at  the  depth  of  t^o  hundred  and  tea  fathoms, 
gave  the  same  temperature.  In  Prince  Bcgent'sBn, 
iu  four  hundred  and  tifty-fira  fathoms,  it  ga**  vbo 


«  otnw 


pr^HU«d  to  meet  with  depths  of 
■ad  fathoms,  it  is  essential  that 


•  ^it  ftationaty,  and  if  hemp  line  be 
I  liMvier  vcighta  must  be  employed. 
1  gnat  daptiw  ia  raie  ot  the  most  im- 


In    the 


>    ut 


Sound,  at  tho  depth  of  six  hundred  and  Beventy-four 
f  athointt,  the  tempemture  of  the  mud  was  alsa  (oimd  t»  - 
be  SOJ'  ;  and  at  Iho  higheHt  part  of  that  inlet  In  which 
we  HOundpd,  the  mud  was  found  to  be,  in  ux  hundred 
und  fifty  fathoms,  SO". 

"  On  the  Gth  ot  Saptembcr.  in  latitude  72"  23"  N., 
and  longitude  73"  071  'W-,  we  noonded  in  l.O.W 
fathoms,  from  which  depth  the  instrument  brought  np 
Gibs,  of  very  soft  mud.  The  next  day  being  qiriffr 
calm,  we  tried  the  temperBture  of  the  sea  at  flvo,  sii. 
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■Bren,  ^ht  hmidied,  uid  b  tfaoomid  ftitHoins,  and 
foimd  its  tomperatnte  deoreMe,  from  3S  gradnallT  to 
Ui»  BUne  temperature  a»  the  inECmment  gave  it,  wbioh 
wma  28}.  Allhcmg'b  tba  Liutrament  may  not  bring  a[i 
tbeniDdattheexKotbBnipeimtaTe  of  that  atthaboUoiu, 
it  maj  be  enpposed  that  it  cannot  have  Buffered  muoh 
alteration,  from  its  agreeing  bo  nearly  with  the  aelf- 
legiBtering  thermometer,  and  that,  if  it  has  altered,  it 
mnat  be  t«  increase  the  degree  of  temperature;  henra, 
it  may  alwsja  be  inferred  that  the  tniia  at  the  bottom 
is  Dot  of  a  mgher  temperature  than  that  brought  up  b; 
the  initniment.  The  teasana  for  eo  little  elteratioii 
taking  plaoe  ia  the  ctoBenoa  with  whioh  the  inBtnunent 
Mnflnea  the  mad,  whioh  is  Booh  kb  not  to  allow  even 
die  water  to  eeoape.  If  the  inBtrument  strikes  among 
BtoneB  which  are  Bmall  enoogh  to  get  between  the 
foToeps,  it  will  bring  up  ae  many  aa  are  enoloaed  io 
Uiem  ;  in  one  inBtanoe,  it  brought  up  a  atone  (which 
weigrhed  two  poundB  and  a  half)  from  300  fathoms, 
and,  in  another,  it  struck  a  rock,  and  out  a  piece  out, 
whioh  it  brought  up  from  216  fathoms.  Tho  instru- 
ment wBB  mode  from  the  model  hy  tho  ahip's  ormoitret', 
and  Booceeded  on  the  first  trial. 

"  To  use  the  deep-sea  clamma,  it  U  DeccHBary  to  be 
WOTided  with  whale  lines,  such  aa  are  used  by  the 
Qreenland  and  South  Sea  shipe,  which  are  two  and  a 
kalf  inches  in  cireiunferenoe,  made  of  the  best  hemp, 
and  very  pliable  and  easily  ooiled  ;  the  lines  ought  to 
be  spliced  togirther,  and  fuked,  or  coiled,  so  as  to  ran 

r'le  clear  on  tho  fore  part  of  the  ahip's  decks.  In  very 
p  water  it  is  necessary  that  it  should  be  culm,  or 
nearly  ao,  to  be  certain  that  soundingH  arc  obtained  in 
nOO  fathoms;  but,  in  a  light  breeze,  the  iostrument  may 
be  hong  to  a  boat,  and  towed  in  the  direction  of  tho 
ship's  i£ift,  and  if  there  is  any  wind,  it  is  best  to  lower 
all  the  sailn  down.  An  outrigger,  fitted  with  a  block, 
should  be  fixed  in  the  weathor-qoKrter,  through  which 
the  line  ought  to  be  rore  and  bent  to  tho  instrument, 
when  it  ought  to  be  lowered  until  it  ia  a  fathom  below 
the  surface,  and  then  let  go.  The  instruments  and  lines 
may,  however,  be  made  for  different  depths,  and  used 
aocordioBrly.  For  the  North  Sea,  I  vould  recommend 
one  of  Mty  pounds." 

The  cast-iron  sinkor  of  the  one  actually  used  by 
Captain  Ross  was  a  long,  hollow,  parallelopiped, 
weighing  one  btmdred weight. 

AcKiQt  tho  same  time  aa  Sir  John  Ross  was  pro- 
aecuting  his  voyagea  on  behalf  of  tho  Govemment, 
Scoresby,  in  the  pursuit  of  hia  trade  aa  a  whaler, 
was  oollectiog  most  valuable  information.  Of  all 
the  navigators  who  have  combined  with  the  dae 
discharge  of  their  duties  as  sailors  the  sdentiflc 
inTestigatioii  of  the  conditions  of  the  ocean, 
the  jroon^r  Soorssby  is  certainly  the  one  most 
imbued  with  the  spirit  of  the  philosopher.  The  t 
problems  to  be  solved  seem  to  preseut  them- 
selves at  once  to  his  mind  divested  of  all 
irrelevant  matter,  and  he  attacks  them  directly 
and  succeasfully.  In  sounding  at  great  depths,  for 
instanoe,  ba  at  onc«  recognises  that  when  tiie  ordi- 
nary deep  sea  line  and  lead  are  used,  the  inoreosiag 
weight  of  line,  in  proportion  as  more  of  it  is 
required,  renders  less  ocntain  the  determination  of 
1^  moment  when  bottom  is  reached.  He  deter- 
mines  the  density  of  the  water  with  a  thermometer 
with  large  bulb  and  narrow  stem,  and  he  gives  a 
table  for  correcting  observed  spedBc  gravities  for 
temperature,  whitm  shows  that  he  knew  that  sea 
water  did  not  attain  a  maximum  of  drauity  at  the 
Mune  tempCTBtnre  as  distilled  water.  The  follow- 
ing paSMge  from  bis  "  Arotio  Toyoge  "  will  show 
low  thoroughly  he  knew  the  nature  of  the  work 
wimb  bt  bod  t>k«n  np : — 


' '  The  difficulty  of  getting  aatisfaotoiy  i 
great  depths,  arises  principally  froin  th 
mtimation  given  when  the  lead  strikM 
This  nnoertainty  is  inoiesaed  by  nsing  a  thi 
if  a  lead  of  a  hundred  ponnOB  wem  uBe 
attached  to  it  would  require  to  be  so  tluck 
depth  of  six  or  eight  hundred  fathoms,  tt 
the  line,  even  in  water,  would  be  so  many  t 
than  that  of  the  lead,  that  soarcely  any  cff< 
observed  when  it  should  reach  the  bottom 
always  prefer  a  light  lead,  and  a  ven-  small 
a  lead  of  20  pounds,  I  have  souniled  in 
fathoms,  and  felt  assured  that  if  it  had 
bottom  I  should  hare  observed  it,  for  the  < 
line  in  use  was  not  aliove  twioe  as  heavy  ( 
BO  that  the  diminntion  of  one-third  of  the  it 
have  been  very  obBervable.  But  with  a  hei 
thick  line,  where  the  strength  of  several  me: 
to  haul  it  up,  there  can  be  do  evidenoe,  witi 
of  weighing,  of  any  trifling  alteration  in  t 
weight.  Henoe,  if  the  lead  is  found  to  hav 
bottom,  there  can  be  no  assurance  thataqu 
line,  as  well  as  the  lead,  has  not  also  been  on 
To  a  20  lb.  or  28  lb.  lead,  I  generally  attac 
fathoms  of  common  log-Une,  where  there  is 
apparatus  along  with  it,  and  to  this  a  sms 
and  finish  with  a  deep-sea  line,  thus  ineref 
in  tbicknesB  with  the  increase  of  weight  to  b 
and  having  the  whole  of  such  a  weight  t 
can  be  held  in  the  hand,  and  the  least  sto 
perceptible." 

After  showing  how,  from  observat 
whale  fishing,  he  bod  often  been  ab 
correct  conclusions  as  to  the  depths  of  w; 
the  amonnt  of  Une  which  they  woul 
when  running  perpendicularly  down 
relates  the  following  story,  from  the  1 
his  father,  who  waa  also  a  whaler: — 

"At  great  depths,  the  effect  of  the  pn 
sea  is  cot  a  little  curious.  My  faCher  m 
following  singular  instance,  in  the  year  17 
have  taken  from  his  log-book.  On  the  3 
tho  chief  mute  of  the  HtnritUa,  of  Whitby, 
father  then  oommanded,  struck  a  whale,  i 
all  the  linos  out  of  the  boat  before  asaisU 
and  then  dragged  the  Ixwt  under  water,  the 
while  esoaping  to  a  piece  of,  ice.  When  tho 
to  the  Borface  to  '  blow,'  it  was  atmck  a  ( 
and  BOOD  afterwards  killed.  The  moment  i 
began  to  aink,  which,  not  being  a  usual  d 
excited  some  surprise.  Ify  father,  who 
assisting  at  the  oapture,  obesrring  the  d 
seized  a  grapnel,  fastened  a  rope  to  it,  threi 
tail  of  the  fish,  and  fortunately  hooked  it.  '. 
■ink,  but  the  line  being  hdd  fast  in 
length  stopped  it,  though  not  untQ  t 
was  such  that  the  boat  was  in  danger 
The  '  bight '  or  loop  of  a  rope  being  1 
round  £e  Gsh,  and  allowed  to  drop 
inclosed  the  line  belonging  to  the  * 
which  was  fonnd  to  be  the  eaoBe  of  the  ; 


the  point  of  being  lost,  when  it  waa  Im 
by  the  encompsBsing  rope.  The  fish  being  t 
from  the  wmght  of  the  line  and  boat,  rose 
face  ;  and  the  strain  was  transferred  to  Ui 
nected  with  the  disensfaged  haipoon. 

rocn  at  the  bottom  of  the  sea,  and  that  thi 
current  on  the  line  prodnoed  the  extracvd 

KKjeeded  himself  to  aaaist  in  hauling  u 
e  strain  upon  the  line  he  estimated  at  t 
three  fourths  of  a  ton,  the  ntmoet  power  of 
men   being  requisite  to  ovaraoMS  the  wi 
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kfann  ofoKtina  of  hkuliiiK  the  line  in  oooapied  forward,  and  allowed  the  wire  to  disengage  itself. 
MRilliiiin,  tba  weight  ooDtinuin^  nearly  tbe  ume  The  weight  was  thiu  released,  and,  OQ  the  line 
te'^u  ?*"  w!^  boat,  wWch  bsfore  the  so-    i,eing  pulled  up,  the  rod  came  away  throngh  the 


<ri  t*  k«ep  U  from  nnki^^mwn^  w^    specimens  of  the  mud  in  dmall  quill  tubes  fitted  m 
^  tlHlp,  tSl-int  oarS  ofl  t^T  wood  in  ,  V*?"!"  '°  ^^l}"^?"  ™^  ?*  ^^^  "^-  ?''.?"^"='P^ 


ifih  *  lit  bottom  of  the  sea  since  the  Flood.  A  '  (seUent,  the  moment  tho  end  of  the  rod  touches 
;Slita  ippuitiu  that  soconipaDied  the  boat  in  its  '  bottom,  the  weight  slips  off.  In  order,  howerar, 
i2nnv;ti  the  deep,  oonsuting  chiefly  of  a  piece    to  gain  tbe  greatest  possihle  amount  of  information 

iJhI,  ibout  fifteen  inches  square,  happened  to  i  from  a  deep-sea  sounding,  it  is  advisable  to  arrange 

.**";*»rd,  md  thoQith  it  originally  consisted  of  1  so  that  the  tube,  which  is  now  used  in  similar 
w^  fli,  Bunk  in  the  water  Uke  a  stone.  The  |  (nachines  instead  of  a  rod,  should  penetrate  the 
.Mwnidcred  uaalras ;  oTen  the  wood  of  which  it    „ound  as  tar  as  iraasiblc.     This  is  attained  by  so 

fflSr^J!?^  ^  r.  ^w  •■  "*  ■  ™  ■  arranging  the  apparatus  that  the  weight  does  not 
M-l[e]«ct«d  .s  mcombustible."  ,  ^^  J^^^^  ^^^^^  ^,  ^^^^^  ^^^_  ^^^  ^„,y 

■—eidait  is  ezcedingly  interesting,  as  being,  when  hauling  in  is  begun.  This  condition  is  fnl- 
tlis  fiitt  occasion  on  which  the  effect  of  dlledintho  instrument  used  in  H.M.S.  BuUdog, 
mom  pressure  produced  by  a  column  of  j  by  Sir  Leopold  M'Clintock,  in  the  year  1860.  It 
rnidiiectly  obeerved.  It  will  be  obaerred  is  a  modification  of  Sir  John  Ross's  "deep-sea 
^tle  wood,  though  painted,  got  completely '  olanuu,"  in  which  the  weight  presses  the  oUmm 
Mognd,  while  the  whole,  which  must  have  into  tho  ground,  until,  on  puUing  in  the  line,  it  is 
■ifatMto  nearly  the  same  depths,  retained  its  '  thrown  off  and  left  at  tho  bottom.  This  instru- 
pvr-  I  ment   brings  up   a    specimen  of   what  is   at  the 

wllin  iutrodnced  by  the  Americans,  of  using  gurface  of  the  ground,  but  does  not  give  a  sample 
■tnu  and  a  heavy  weight,  sacrificing  both  at    of  what  is  below, 

lymudiiig,  was  one  which,  with  a  little  elabo-  I  The  "Fitzgerald"  sounding  machine  was  used 
'~  (tmld  have  been  made  to  give  very  accurate  !  in  the  expedition  in  H.M.S.  Lightning,  in  the 
tmenti  of  dnith.  And,  indeed,  when  it  I  summer  of  186X,  when  it  gave  satisfaction.  It 
foand  that  ordinary  observation,  or  feeling  was  tried  on  board  tho  U.8.S.  Tiucarora,  and 
I  Kit  loffiee  to  indicate  when  the  shot  had  |  Commodoro  Belknap  reports  unfavourably  of  it. 
dad  the  bottom,  the  practice  of  observing  the  '  From  its  irregular  form,  it  offers  considerable 
t.(.4.;„i,  ...,.~..^^..  equal  lengths  of  the  line  resistance  during  doaoont,  and  in  coming  up  gets 

dnce  been  so  useful,  was  the  line  full  of  kinks. 
Wnced.     It  is  worthy  of  remark  that,  at  this        At  the  latter  end  of  1868,  Captain  Shortland  was 
Indite  (about  1830],  iron  wire  was  used  instead  |  ordered  to  make  soundings  between  Bombay  and 
twine,   by   lientenant    Walsh,     of    tho    U.S.  '  Aden,  and  for  this  purpose  he  devised  and  oon- 
tatw  Tanty.  '  structed  on  board  his  ship,  the  Hydra,  a  modifloa- 

Ikn  telegraphic  enterprise  began  to  develop  '  tion  of  Brooke's  apparatus,  which  gave  great  satis- 
deep-sea  sounding  became  of  great  practical  '  faction,  and  was  aftorwordB  used  in  the  Poreujiine 
KSDCe,  and,  sinceUiedateoftheflrstAtlBntic  and  the  ChalUng-r.  The  general  arrangement  is 
it  has  been  carried  on  both  by  Qovemotents  the  samcaa  in  Brooke's  apparatus;  instead,  however, 
mmercial  companies,  with  all  the  energy  of  a  rod,  he  has  a  brass  tube,  which  passes  throng^ 
J*d  by  prospective  money-making.  For  the  centre  of  tho  weight,  which  consists  of  one. or 
U^iraphio  engineer,  however,  it  was  not  'more  cylinders  of  cast-iron.  These  weighte  are 
"Tb  to  know  ttie  depth  of  tiie  wat«r ;  it  j  alnng  by  a  wire  to  a  shallow  hook,  on  the  upper 
wmtA  almost  equal  importance  for  him  to  know  part  of  tho  rod,  which  surrounds  the  brass  tnbe. 
•irtnre  of  the  ground  on  which  his  cable  was  The  lower  end  of  the  brass  tube  carriea  a  pair  of 
'ib  The  invention,  in  1854,  bypassed  Midship-  butterfly  valves,  and  in  the  middle  of  the  tube  are 
kBiooke,  of  the  IJ.8.  Navy,  of  a  contrivance  to  two  conicalvalvesopeningupwards,  between  which 
ImIi  the  weight  used  to  carry  down  tho  sound-  a  sample  of  the  bottom  water  is  secured,  while  a 
r-Kne,  while  it  enabled  a  specimen  of  the  specimen  of  tho  mud  is  brought  up  in  tho  lower 
na  to  be  brought  up,  was  of  great  importance-  segment  of  the  tube.  In  later  instminenta,  thetnho 
nadering  easier  and  more  accurate  the  survey  was  adapted  only  for  tbe  reception  of  the  mud. 
Hm  ooean  bed.  Brooke's  sounding  apparatus  WhenthisinBtrumentwasused, the tubepenetrated 
iiat«d  of  a  cannon-ball,  with  a  hole  drilled  into  the  ground  until  tho  weights  were  supported 
vmA  it.  Through  this  hole  passed  a  straight  |  on  the  bottom,  when  a  steel  spring  at  the  upper 
,  nt«d  at  itaupper  eod  withpeculiar  disengag- '  end  of  the  rod  expanded,  and  threw  the  bignt  of 
booka.  The  weight  wos  slung  to  these  hooks  the  wire  off  the  hook,  Tho  weights  were  thua 
^Mnu  of  a  wii«,  which  passed  from  a  ring,  released,  and  on  hauling  in  the  line,  the  tnbe  alone 
A  irsa  slipped  over  tbe  rod  under  the  weight,  was  brought  up.  During  the  first  year  of  the 
■leadl  noeof  the  oannon -ball  to  the  hooks,  cruise  of  the  CWftn^rr,  this  instrument  was  excln- 
I  aomiding-Iine  was  attached  to  eyes  in  these  eively  used,  and  it  gare  general  satisfaotion.  The 
ka,  Mtd  M  long  M  the  lower  end  of  this  rod  wan  principal  objection  to  it  lay  in  the  smallness  of  the 
naliiiit  OB  any  thing,  the  weight  was  kept  samples  of  bottom  which  it  brought  up.  This  was 
Balr  fa>  tt*  place,  and  available  for  taking  out  due  fint  to  the  narrowness  of  the  tnbe,  and  also  to 
■snnding-lme.  Am  soon,  however,  as  bottom  '  the  butterfly  valves  at  the  end.  The  object  of  these 
*  \,  and  tbia  rod  came  to  be  supported  on  |  valves  is  to  keep  the  aomplee  from  being  washed 
wA,  Vam  IkkAi  *t  the  upper  end  fell  i  out,  bnt  they  also  very  materially  obstruct  tlM 
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entrances.  With  a  much  larger  tube,  and  a  rightly 
^cround  valve  at  the  top,  better  samples  would  have 
been  obtained. 

After  the  first  year  of  the  cruise,  the  "  Hydra  " 
machine  was  replaced  by  the  "  Bailey."  This  was 
an  apparatus  very  much  on  the  same  lines,  but 
differmg  from  l^e  **  Hydra,**  in  the  size  of  tube,  and 
the  method  of  disengaging.  The  tube,  which  was 
of  iron,  was  5  feet  long  by  2^  inches  wide,  and 
weighed  alone  25  lbs.  The  hook  which  carried 
the  wire  and  weights  formed  part  of  a^  separate 
brass  piece,  which  telescoped  mto  the  iron  tube 
the  moment  it  touched  bottom,  thus  throwing  off 
the  weights  without  utilising  them  for  pressing 
the  tube  further  into  the  mud.  The  weight,  how- 
ever, of  the  tube  alone  was  so  considerable,  that  this 
was  of  little  matter,  and  the  "Bailey"  usually 
brought  up  large  samples  of  mud.  It  must,  how- 
ever, be  remembered,  that  though  the  8€tmples 
were  larg^  in  quantity,  they  were  principally  from 
the  superficial  layer.  In  working  with  a  tube  of 
2^  inches  internal  diameter,  a  substantial  valve 
of  some  sort  is  necessary  to  prevent  the  samples 
falling  out  when  the  tube  is  being  brought  on 
board.  Such  a  valve  is  always  a  great  impedi- 
ment to  the  entrance  of  the  mud.  It  would, 
therefore,  be  of  great  importance  to  arrange  the 
Bailey  tube,  so  that  the  weight  should  be  utilised 
in  shoving  it  into  the  ground,  and  also  that  a 
greater  length  of  it  should  protrude  beyond  the 
weight.  In  this  way,  samples  of  the  mud  below 
the  superficial  layer  would  be  obtained,  and  the 
interest  attaching  to  it  is  evident.  Even  with 
the  **  Bailey,"  as  it  is.  we  find  in  several  places  a 
red  clay  at  the  surface,  with  white  mud  below  it. 

In  exploring  the  seas  and  lakes  of  the  High- 
lands of  Scotland,   I  have  made    extensive    use 
of  a  form  of  sounding  tube  and  load,  which  I 
devised  for  the  purpose,  and  which  I  have  always 
found  to  act  very  well.    Its  construction  is  simple, 
being  in  effect  nothing  but  a  straight  brass  tube, 
of  one  inch  diameter,  carrying  a  brass  shoulder  about 
one  foot  from  the  lower  end.    A  cylindrical  leaden 
sinker  of  suitable  weight  is  slipped  over  the  upper 
end,  and  rests  on  the  shoulder.     This  line  is  made 
fast  to  a  metal  eye  at  the  top,  and  the  part  of 
the  tube  below  the  shoulder  can  bo  unscrewed, 
and  the  mud  which  has  been  brought  up  in  it 
squeezed  out  by  a  plunger.  1  have  tubes  of  various 
lensths,  with  sinkers  of  various  weights,  for  work 
at  cuffcrent  depths,  and  under  different  conditions. 
For  work  in  inland  lakes  it  is  necessary  that  every 
thing  should  bo  as  light  as  possible,  in  order  to  be 
suitaole  for  land  transport.    I  use  a  tube  and 
sinker,  weighing  in  all  throe  pounds ;  while  at  sea, 
with  the  steam  winch  available,  the  sinker  weighs 
generally  28  lbs.     Where  the  bottom  is  soft  mud, 
these  tubes    bury  themselves  in    it,   and  bring 
up  very  considerable  samples.     The   samples  arc 
also  very  satisfactory  when  the  bottom  is  clay  ; 
when,  however,  the  bottom  is  hard  sand,  or  simi- 
larly resisting  material,  the  tube  impinges  suddenly 
on  it,  and  docs  not  penetrate  as  deep^  as  might 
be    wished.    Th^    effect    is  very  much  as  if  an 
attempt  were  to  be  made  to  make  a  spade  penetrate 
the  ffround  by  a  sudden  blow,  iusteaid  of  a  persist- 
ent (move.    I  have  designed  an  arraugement  which 
will  enable  the  tube  to  exercise  a  gradual  pressure 
on  the  bottom,  and  so  to  penetrate  muds  or  sands, 
which  offer  cimsiderable  resistance.     Listead  of 


the  weight  resting  on  a  metal  shonlder,  ii| 
attached  to  the  tube,  I  suspend  it  by  strong  ti 
rubber  cords,  from  hooks  near  the  top  of  the 
When  the  tube  strikes  the  bottom,  the  ^^ 
delivers  its  blow  gradually  through  the  stre^ 
of  the  india-rubber.  I  have  had  a  tube  e^ 
kind  constructed  five  feet  long,  and  with  &^ 
at  the  top.  This  valve  at  the  top  is  t^ 
vent  the  contents  of  the  tube  failing  ^ 
their  own  weight,  when  the  apparatus  h^^ 
taken  out  of  the  water,  and  is  being  brou^ 
board.  These  tubes  bring  up  samples  o^ 
very  coarse  sand,  and  Captain  Tizard,  wl 
one  last  year  in  the  surveying  vessel 
Erranty  found  that  in  glohigerina  ooze  it 
out  on  the  way  out.  I  feel  sure  that, 
india-rubber  slings,  the  tube  woidd 
throu^  the  layer  of  comparatively  i^^  ^ 
foraminifera  on  the  surface,  and  plug  its^^ 
bottom  with  the  more  finely  comminu^'^c 
clayey  substance  which  is  usually  foun<l 
Where  the  object  is  to  make  soundings  ra 
and  to  get  a  small  sample  of  the  mud  on  th 
face  of  the  bottom  (as  in  sounding  for  tiele^ 
cables),  a  lead  with  a  blunt  end  is  used.  3 
penetrates  only  a  small  way  into  the  mucl  sA 
easily  drawn  out,  bringing  a  sufficient  stmjh 
the  axial  tube.  Mr.  Gray,  of  the  SilTtfttf* 
Telegraph  Works  Company,  showed  me  f 
sinkers  used  on  board  their  ships.  They  «fi| 
thirty  pounds,  and  at  the  bottom  of  the  tube  it 
very  simple  and  ingenious  valve,  made  of  ioA 
rubber,  which  is  pressed  against  the  side  of  tl 
tube  by  the  load,  while  sinking,  and  ezpaoil 
and  closes  the  orifice  sufficiently  to  prevent  ^ 
sample  being  washed  out  on  coming  up. 

I  now  proceed  to  consider  the  prccautionl 

be  observed  in  the  actual  use  of  these  instrumett 

On  stopping  the  ship,  **  to  make  a  station,"! 

first  operation  is  to  determine  the  depth.    For  ti 

■  purpose  the  ship,  under  steam,  is  brought  head, 

in  some  cases  stem,  to  wind,  and  kept  as  neaill 

possible  stationary  while  the  soundme  is  hd 

effected.    The  method  of  soimding  in  deep  in 

is  essentially  the  same  whether  hemp-line  or  i 

is  used.     In  both  cases,  it  is  necessary  to  li 

the  end   of   the  line  with    such  a    weight  tl 

in  the  deepest  water  which  may  reasonably 

expected,   the   velocity  of  descent    shall  not 

diminished  to  an  excessive  extent  by  the  frict 

of    the    increasing    length    of    line    in    psM 

through  the  water.      Twenty    years    before 

Challenger  sailed,  wire  had  been  used  on  isols 

occasions  by  the  Americans,  but  it  was  not  u 

Sir   William    Thomson    took    it  up,    and,   n 

characteristic  energy,  worked  it  out  intoapract 

method,  that  it  became  really  available.     W 

the  Challenger  fitted  out,  it  was  decided,  am 

think,  wisely  decided,  to  use  hemp-line,  which  1 

already  yielded  valuable  results,  and  the  work 

of  which,  even  at  the  greatest  depths,  was  fami 

to  her  captain  and  officers.    Dunng  the  three  i 

a-half  years  of  her  expedition,  the  o-rt«»Tifrio" 

telegraphic  enterprise  rendered   rapid   deep- 

sounding  a  necessity,  and,  in  oonBeqneoee, 

veloped  both  the  apparatus  and  the  art.     Now 

days,   our  sailors   are   almost   as   familiar   v 

the  handling  of  wire  as  with  thai  of  rope,  i 

no  similar  expedition    would    now   start  «i 

out   being    furnished  with  appaaratus  for  ui 
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soandrng.  At  the  same  time,  it 
le  equally  improper  to  start  without 
aent  supply  of  gtxxl  hemp  line,  and  the 
tai  for  working  it.  For  we  should  never 
(nraffectioD  for  what  is  novel  to  blind  us 
idranUges  of  what  is  older-fashioned.  For 
^orpoMB  wire  must  supersede  hemp,  because 
the  work  better  ana  more  expeditiously, 
se  are  other  departments  of  the  work  of 
Kmyestigation  which  are  better  done  with 
The  gr^  advantage  of  wire  above  hemp  is 
orthe  same  tensile  strength,  wo  have  a  line 
IMS  through  the  water  without  develop- 
7criou8  retarding  force  due  to  friction, 
ijkwith  hemp  line,  the  retardation  so  pro- 
>  very  great.  The  saving  in  time  and 
I  ^e  to  the  absence  of  this  fn'ctional  re- 
^  is  BO  great  that  there  can  be  no  question 
w  between  wire  and  hemp  when  it  is  re- 
^flOQiui  in  deep  ocean  water.  To  take  an 
^  hi  water  of  1,500  fathoms,  a  three- 
^*^ht  Binker,  with  the  best  hemp  sound- 
^  hikes  twenty  minutes  to  reach  tho  bottom ; 
^  and  a  thirty-pound  sinker,  tho  soundiog 
Wed  m  from  twenty-five  to  thirty  minutes. 
'0^  however,  it  is  thus  incomparably 
'  to  hemp  for  deep  sounding,  it  has  dis- 
hes from  which  the  hemp  is  free.  Its 
drawback  springs  from  its  liability  to 
A  hemp  line  may  be  bent  and  twisted  in 
we  please,  witnout  its  strength  being  in 
affected;  not  so,  however,  with  wire. 
ts  whole  lifetime  it  must  never  suffer  a 
ad,  or  twist,  or  nick;  if  it  docs,  its 
a  gone,  and  if  the  damaged  part  is  not 
I  accident  is  sure  to  happen.  Again,  Sir 
homson  has  always  advocated  tho  use  of 
1  wire,  which  rusts  easily  when  moistened 
vater.  In  order  to  preserve  it,  the  wire, 
h  the  reel,  has  to  be  kept  in  a  tank  of 
iered  alkaline  with  soda  or  lime.  This 
ivenience ;  but  my  own  experience  leads 
conclusion  that  there  is  no  reason  why 
[  steel  wire  should  not  be  used,  and  I 
it  keeps  perfectly  well  without  any 
re.  The  objection  usually  raised  to 
I  wire  is,  that  the  process  of  galvauis- 
ens  it.  This  difficulty  I  got  over  by 
o.  20  galvanised  instead  oi  No.  22 
recommended  by  Sir  William  Thomson. 
am  power  is  not  available  for  heaving 
re  possesses  a  very  great  advantage,  for  it 
fly  worked,  even  at  very  great  depths, 
Tlie  U.S.  ship  Tuscarora,  which,  in  1874, 
ut  the  route  from  San  Francisco  to  Japan, 
»iiig  BO,  surveyed  the  deepest  water  in  the 
I  aU  her  sounding  by  hand.  As  an  in- 
what  can  be  done,  I  will  quote  from 
(elknap's  report,  the  work  done  on  the 
January  17th  and  18th.  Six  soimdings 
le,  all  in  water  over  4,000  fathoms  in 
T^-two  observations  of  the  temperature 
I  below  the  surface  and  1,200  fathoms 
e,  and  the  current  was  observed  at  10, 
,  100,  and  200  &ithoms  below  tho  surface. 
he  KniiidingB,  the  depth  being  4,356 
oociqned  two  hours  and  twenty-seven 
tlie  descent  ooonying  fifty-three,  and  the 
nimtf  miimtyWi 

power  ftt  hand^and  without  it,  it 


would  be  folly  to  attempt  deep-sea  work— hemp 
line  becomes  preferable  to  wire,  where  the  other 
branches  of  deep-sea  work  are  beiug  carried  out, 
such  as  serial  temperature  observations,  and  tho 
collection  of  water  samples  from  dilForeut  dopthi*. 

Deep-sea  thermometers  which  have  boon  care- 
fully compared  with  a  standard,  and  which  have 
been  used  in  many  soundings,  are  instruments  of 
very  great  value,  and  if  lost  cannot  be  replaced  by 
the  purchase  of  new  ones.  Hence,  in  making 
such  observations,  the  conditions  which  we  have 
chiefly  to  keep  in  view  is  the  safety  of  our 
thermometers,  while,  for  the  comx>letene6S  of  our 
work,  it  is  important  that  the  tem^jeraturo  should, 
be  observed  at  as  many  different  depths  as  possible. 
Now,  as  the  chance  of  the  hemp-breaking  is  very 
small  when  compared  with  the  wire,  it  is  per- 
missible to  risk  a  greater  number  of  thermometers 
on  it  than  on  a  thin  wire.  Therefore,  to  got  the  same 
number  of  observations  with  the  wire  would 
require  the  operations  of  sinking  and  heaving  in 
to  be  repeated  a  greater  number  of  times  than 
with  the  hemp,  and  as  a  thermometer  must  be 
allowed  a  ceitain  time  to  take  the  temperature 
of  the  water,  it  will  be  seen  that  for  sucti 
work  the  wire  is  in  the  end  no  more  expeditious 
than  the  hemp,  and  the  use  of  it  is  attended 
with  considerable  risk  of  the  loss  of  valufiblo  in- 
struments. I  am  quite  convinced,  from  my  own 
experience,  that  for  all  work  in  depths  up  to  500 
or  600  fathoms,  hemp  is  better  for  all  purposes, 
because  a  sinker  can  oe  used,  which  will  make  it 
descend  nearly  as  quick  as  wire,  and,  with  a  steaia 
winch,  it  can  be  brought  up  at  nearly  tho  same 
rate. 

The  wire  has,  of  course,  tho  advantage,  that 
it  stows  in  a  much  smaller  space  than  ordinary 
sounding  line. 

Finally,  and  to  answer  the  question  which  is 
often  put  to  me,  whether  wire  or  hemp  should  be 
used  in  a  ship's  outfit,  I  would  say  take  both,  as 
they  are  both  useful  in  their  proper  places.  For 
determining  the  depth,  use  wire  ;  for  detail  work, 
with  the  thermometers  and  water  bottles,  use  hemp. 
In  this  way  your  sounding  will  be  done  expedi- 
tiously, and  you  will  not  lose  your  instruments. 

With  regard  to  dredging,  which  forms  a  very 
important  department  of  deep-sea  investigation, 
there  can  be  no  doubt  of  the  great  superiority  oif 
wire  over  hemp  rope.  The  advantage  in  point  of 
rapidity  of  work,  and  of  stowage  space,  is  much 
greater  than  in  the  case  of  sounding.  Here,  again^ 
we  are  indebted  for  a  scientific  instrument  to  the 
enterprise  of  telegraphic  engineers,  for  if  it  had 
not  been  a  necessity  for  them,  it  is  not  likely  that 
we  should  now  have  had  the  very  beautiful  flexible 
steel  wire  hawsers  which  are  to  be  found  in  nearly 
every  ship. 

Steel  wire  rope  was  first  used  for  deejs-sea 
dredging  by  Professor  Agassiz,  in  the  winter 
1877-78,  and  ho  has  continued  to  use  it  with  great 
success.  TTia  rope  **  was  one  and  one-eighth 
inches  in  circumference,  and  was  composed  ox  six 
strands  laid  round  a  tarred  hemp  heart.  Each  of 
the  six  strands  was  composed  of  seven  galvanised 
steel  wires  of  No.  19  American  (No.  20  Birming- 
ham) gauffe.  The  ultimate  strength  of  the  rope 
was  8,750lbs. ;  weight  per  fathom  1'14  lb.  in  oir, 
and  approximately  1  lb.  in  sea  water;  price,  eight 
cents.  i>er  foot." 
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h»  rammer  of  1878,  the  anchor  used  as 

brought  up  bo  many  valuable  specimens 
dnd,  especially  of  tnose  existing  below 
oe  layer,  that  I  determined  before  the 
on  to  provide  myself  with  an  anchor 
old  not  only  hold  the  ship,  but  retain 
into  which  it  had  fixed  itself.  It  is 
a  Trotman's  anchor,  with  an  open  frame, 
A  solid  bar  connecting  the  two  palms. 
ne  is  laced  a  stout  canvas  bag,  into  which 
icking  to  the  palm,  at  the  moment  of 
ut  of  ground,  falls  (Fig.  1).  This  has 
If  a  most  successful  instrument  for  ex- 
bottom  of  the  seas,  especially  where  the 
»  collect  the  mud  itself,  rather  than  the 

live  on  its  surface.    Also,  as  an  anchor 
simple  it  is  most  efficient,  being  con- 
d  as  an  ordinary  kedge-anchor. 
^tny  in  stowage,  caused  by  using  wire 
as  I  have  described,  will  be  very  appa- 

consider  the  amoimt  of  it  which  can 

on  a  reel  of  moderate  size.  Let  the 
^f  the  core  of  the  reel  be  18  inches,  and 
«ter  of  the  rope  0*2  inch,  then  if 
and   tightly   wound    on    such,   a  reel 

sixty  turns  per  foot  of  length.  If 
n  of  the  reel  be  constructed   so  that 

be  wound  on  it  until  the  outside 
of  the  coil  is  28  inches,  then  the 
iameter   of   ooe   turn   of   wire   rope  is 

and  the  average  circumference  one 
id  the  number  of  turns  counted  in  the 
f  a  radius  would  be  fifty.    Wo  should 

on  a  reel  1  foot  long  by  2  feet  4  inches 
r,  3,000  fathoms  of  wire-dredging  rope, 
meter  of  the  checks  wore  made,  say, 
hes,  then  3,000  fathoms  would  be  easily 
bted,  even  without  great  care  in  winding, 
weight  of  the  line  would  be  1,000  lbs. 
iowever,  be  advisable,  if  dredging  were 
upted  at  such  depths,  to  graduate  the 
line ;  for  it  is  quite  evident  that,  with 
ms  of  it  out,  the  part  at  the  surface  of 
las  to  sustain  all  the  strain  due  to  the 
uid  the  weight  of  the  line,  or  9  cwt. 
}  the  breaking  strain  when  new  is  30  cwt. 
ere  would  be  an  insufficient  margin, 
re  often  been  thrown  on  the  trustworthi- 
lep  soundings,  as  carried  out  in  the 
ind  simplest  way,  using  a  hemp-line 
inker,  and  keeping  the  ship  as  stationary 
The  sources  of  error  most  frequently 
.east  were,  the  compressibility  of  water 
istence  of  currents,  principally  under- 

iquid  suffers  compression,  its  density  is 
consequently,  it  was  asserted,  that  at 
^reat  pressure,  the  density  of  water  will 
aal  to  that  of  lead,  and  our  sinkers, 
sinking,  will  float.  Were  water  com- 
I  the  degree  that  air  is  compressible, 
naiiy  of  water  might  increase  at  such  a 
make  lead  float,  sirpposing  the  lead  to 
intime  uncompressed ;  but,  whereas  the 
air  is  doubled  by  raising  the  pressure 
it  from  that  of  one  atmosphere,  or 
of  mercury,  to  that  of  two  atmos- 
60  ioches  of  mercury,  the  density 
I  only  inoreaaed  by  one  twenty  thou- 
ow,  mppoaing  that  the  compressibility 


remains  the  same  at  high  pressures  as  at  low» 
it  would  require  a  pressure  of  twenty  thousand 
atmospheres  to  raise  the  density  of  water  from  one 
to  two,  and  more  than  two  hunored  thousand  atmo- 
spheres to  raise  it  to  the  density  of  lead.  Quo 
hundred  fathoms  of  sea  water  exert  a  pressure  of 
about  eighteen  atmospheres ;  and  we  may  assert, 
with  penect  confidence,  that  the  deepest  water  in 
the  globe  is  under  five  thousand  fathoms  in  depth ; 
therefore,  even  at  the  greatest  possible  depths,  the 
density  of  the  water  could  not  be  raised  by  as 
much  as  one-twentieth  by  pressure  alone,  and  the. 
sinking  power  of  lead,  which  is  itself  rendered 
denser  by  pressure,  could  not  be  appreciably 
affected.  This  objection  to  the  validity  of  deep, 
soundings  would  not  have  been  worth  referring  to« 
were  it  not  that  it  has  been  admitted  by  persons  of 
high  authority,  and  has,  by  consequence,  influenced 
a  large  number  of  persons  whose  convictions  are 
determined  by  authority  alone.  Admiral  FitzBoy» 
for  instance,  in  an  appendix  to  his  voliune  on  the 
voyage  of  the  Beagle,  says,  "The  depth  to  which 
bodies  would  sink  in  an  ocean  several  miles  deep 
has  not  been  proved,  and  there  is  reason  to  tLinI: 
that  it  is  much  less  than  people  generally  imagine," 
&c.  Scoresby,  however,  twenty  years  earlier,  with 
his  usual  acumen,  was  able  to  attach  its  proper 
value  to  objections  on  this  ground.  He  says : — 
**  In  sounding  at  great  depths,  where  the  pressure 
of  the  water  becomes  equal  to,  perhaps,  several 
hundreds  weight  on  every  square  inch  of  surface, 
some  persons  have  imagined  that  even  lead  cannot 
sink,  but  will  be  suspended  midway  in  the  sea.  I 
have   conversed,    indeed,    with   very   intelligent 

Sersons,  who  could  not  be  persuaded  that  any 
ependence  could  be  placed  on  soundings  obtained 
at  a  depth  exceeding  300  fathoms.  Were  water  a 
compressible  substance,  like  air,  it  would  be 
possible  that,  under  a  certain  pressure,  it  miffht 
become  as  heavy  as  lead,  so  that  lead,  or  any  other 
ponderous  body,  could  only  sink  to  a  certain 
depth ;  but  water  being  incompressible,  or  nearly 
so,  it  is  clear,  however  great  the  pressure  may  bo^ 
that  it  must  be  the  same  downward  as  upward,  on 
any  body  suspended ;  consequently,  bodies  speci- 
fically heavier,  will  continue  to  gravitate  down- 
ward, whatever  be  the  depth  or  the  weight  of  the 
column  of  water  above  them.'' 

The  other  objection  to  the  trustworthiness  of 
deep  soundings  is  a  real  one,  though  it  is  often 
exaggerated.  There  is  no  doubt  whatever  about 
the  existence  of  surface  currents  of  great  extent 
and  velocity  in  the  midst  of  the  ocean  ;  they  ore 
observed  and  measured  every  day  as  they  form 
a  very  important  factor  in  the  navigator's  doily 
reckoning.  Before  deep-sea  investigation  had 
received  the  development  which  it  has  now,  it  was 
quite  uncertain  whether  these  currents  (the  Gulf- 
stream,  or  the  equatorial  current,  for  instance)  were 
confined  to  the  superficial  layer  of  water,  or  ex- 
tended in  all  their  force  to  the  bottom.  No  sooner, 
however,  had  soundings  been  attempted  in  them, 
than  it  was  found  that  they  were  comparatively 
superficial ;  but,  notwithstanding  that  they  were 
on  the  surface,  and,  therefore,  immediately  under 
observation,  they  caused  so  much  deviation  in  the 
direction  of  the  sounding-line,  and  such  un- 
certainty in  the  stationariness  of  the  ship,  that 
soundings  no  obtained  were  always  considered 
uncertain.    It  waa  then  said,  if  we  have  these 
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been    satisfactorily   osed    i 

ireaBtbUity  of  water  w 
b^  John  Canton,  and,  &tbj 
extending  Canton's  original  obs^ 
I,  PerkinB  sunk  his  instmc 
a  tbe  North  Atlando  Oces 
from  America  to  tbis  country.  Tb 
were  gla«H  tQbea,  scaled  at  one  < 
water,  and  inverted  in  a  cup  of  in 
tube  waa  a  steel  index  wbicb  Tose  w. 
and  was  retained  by  a  spring  at  tl 
reached.  It  could  be  drawn  down 
inatrument  so  reset  by  meana  of  a 
to  the  onteide  of  the  tube.  EnC' 
results  so  obtained,  Perkins  conatm 
apparatus,  in  wbicb  he  could  cx] 
meuts  to  enormous  pressures,  whii 
directly  by  the  weight  which  a 
support.  He,  at  the  same  time. 
of  these  instruments,  or  x 
rmining  great  depths.  The  s 
repeated  in  1848,  by  Aim^,  U 
many  valuable  rcaearches  in  the 
and  by  tbe  .United  Staffs  Coast  But 
after.  The  same  idea  occurred  to 
of  my  appointment  to  the  Challeng 
it  is  one  of  those  ideas  which  nee 
themselTCs  to  any  one  who  serio 


some  kind,  and  it  is  likely  that  these  will  be  for 
the  mobt  part  under-cnrrents ;  if,  now,  a  surface 
current,  which  you  have  numodiately  under  your 
eye,  gives  you  so  much  trouble,  bow  much  more 
will  tliis  bo  the  case  with  an  under-cnrrent  of 
whose  strength,  and  direction,  and  depth,  you  are 
ignoroul  ? 

It  must  bo  admitted  that  when  we  do  meet  witb 
currents  of  the  kind  imagined,  soundings  taken 
in  theui,  whpther  with  wire  or  hemp  line,  are  very 
niuch  leis  to  bo  relied  on  than  those  taken  in 
manifestly  quiet  waters ;  but,  on  the  other  band, 
the  exi^tente  and  extent  of  under- currents  has 
been  very  luucb  exaggerated.  By  far  the  larger 
portion  of  the  ocean  is,  for  sounding  purposes, 
practically  still  water.  The  surface  currents  of 
any  importance  ore  easily  recognised,  and  so  also 
are  the  under -currents.  Just  a^  a  physician  can, 
by  bringing  his  experience  to  bear  on  tho  sounds 
transmitted,  to  bim  through  the  atethoscope, 
divine  what  is  taking  place  inside  the  body  of  his 
pstient.  GO  tho  experienced  seaman  can,  by  obaerr- 
ing  the  hebaviour  of  his  sounding-line,  form  a  fair 
diagnosis  of  what  is  taking  place  in  the  depths  of 
the  sea.  When  the  sinker  posses  into  a  belt  of 
under  current,  the  fact  ia  very  soon  apparent,  and 
oalU  for  the  greatest  care  in  the  maninuvring  of 
the  chip.  Even  with  the  greatest  poaaihle  care, 
however,  soundinga,  taken  under  snob  circum' 
stances,  wonld  always  bo  considered  to  be  of  donbt- 
fal  value.  If  no  bottom  ia  brought  up,  tbey  should 
be  looked  on  as  veirdouhtfnl,  and  even  discarded; 
if  bottom  is  brought  up,  then  we  know  that  the 
depth  is  not  greater  than  the  line  used,  and  a  cor- 
rection ,  suggested  by  observation  and  experience, 
may  be  applied,  which  will  bring  the  depth  very 
near  tbe  trutb.  Although,  as  we  have  said,  by 
far  tho  greater  part  of  the  ocean  may  be  looked  on 
as  atill  water,  and,  therefore,  favourable  for  in- 
vestigation with  the  sounding-line,  it  is,  never* 
tbeless,  of  great  importance  to  obtain  acoorate 
measurements  of  the  depth  of  water  under  well 
marked  cutrents. 

Itisevidcnt  that  this  cannot  be  satisfactorily  done 
hy  the  sounding-line  alone,  and  it  early  occurred 
to  those  who  thought  on  the  subject  that  the 
method  which  promised  moat  suecpsa  was  that 
wbioh  sbonld  give  the  depth  in  t«rm8  of  tho  height 
of  the  column  of  water;  in  other  words,  the 
barometrical  meaanrement  of  altitudes  was 
tended  from  the  land  to  the  sea.  Many  and 
various  instruments  have  been  inggested  and  used 
for  the  purpose.  They  are  all  constructed  with  a 
view  to  record  the  amount  of  compression  prO' 
duoed  on  a  given  mass  of  a  certain  elastic  auh- 
atance.  From  tbe  known  law  regulating  the 
variation  in  volume  of  the  aubstance  with  variation 
in  tbe  pressure,  the  mavimnTn  pressnre  to  which 
the  inatrument  has  been  exposed,  can  be  deduced, 
and  from  the  known  density  of  the  water,  the 
height  of  the  column  of  it,  which  would  produce 
thia  pressure,  can  be  oolonlated,  and  this  height  is 
ttie  depth  to  which  the  instrument  bos  been  sunk. 
Uimy  different  aubstances  have  been  used  for  thia 
purpose,  and  foremost  amongst  them  air,  on 
acoount  of  i(a   great  comprotsibihty.     For  deep 


itially   that   of    Perkins,   wit' 
vcnient  practioal  modifications. 


instruments,  I  need  generally  disi 
sometimes  sea  water,  or  an  eqnivaJ 
The  bulb  and  stem  of  the  inatrum 
portioned  that,  for  a  depth  of  one ) 
the  apparent  contraction  of  the  v 
length  of  ten  millimetres.  Bom 
more,  and  others  less,  delicate  than 

..       .    ^  , ,  ..^  ,  in  using  water,  or  weak  salt  soluti 

work,  however,  this  was  quickly  found  to  be  a  i  material,  was  that,  as  the  temporal 
grati  diMdraatage,  so  grcftt,  in  faot,  that  it  hM !  density  of  these  liquids  was  not  1 
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^^Jwtaining  in  the  |;Teat  mass  of  deep  oceanic 
^^»  *  coQoderable  inaccuracy  in  the  detcrmina- 
"^  w  tlje  temperature  of  the  water  would  make 
^•enabie  difference  in  the  apparent  volume  of 
*  iigiud,  sod  therefore  would  not  senibly  vitiate 
>  depth  determination  so  obtained.  Unfor- 
Mtely,  the  vicinity  of  the  temperature  of 
nnwm  density  exercises  an  influence  on  the 
ipPMiibiJity,  which  counterbalances  its  ad- 
tagw  iroui  a  thermal  point  of  view.  A  strong 
.  wlntion  ^would  probably  be  better.  Were  the 
ipBitnre  at  the  bottom  of  the  ocean  subject  to 
|^y>n*^oiis,  the  use  of  distilled  water  would  be 
jteBidiuissible,  but  over  large  areas,  its  varia- 
«s«o(mfined  to  fractions  of  a  degree.  Hence, 
I  ineguaritics  in  the  depths  given  by  the 
■■^9  and  due  to  this  cause,  are  small  though 
Irttctmtely  to  be  neglected.  I  am  engaged,  at 
iiw».  ^  experiments  to  determine  what  is  the 

tm^  ^  ^^  ^^^  ^^^  purpose. 
Aacwct  method  of  measuring  the  pressure,  and 
■JJJP  a  the  depth  of  the  sea,  is  by  means  of  an 
J*™^  much  resembling,  in    principle,  the 
■WW  barometer.      Its  simplest    form    is  that 
W^y  given  to  a  mercurial  thermometer.     When 
g^ywwire  on  the  outside  of  the  instrument  is 
jPJJJM,  the  bulb  experiences  a    tendency    to 
fflP*-  It  yields  wherever  its  walls  are  weakest, 
F«^the  pressure  is  kept  within  the  necessary 
P^  •  flattening  is  produced,  which  reduces 
•^rfonal  volume  of  the  bulb,  and  forces  the 
^^  into  the  stem ;  if  an  index  is   fitted  in 
itmif  its  position  will  indicate  that  of  the 
ttoity  of   the    mercury  at  the    moment    of 
test  compression.    Inventions  on  this  principle 
been  patented  over  and  over  again  in  the 
9  of  the  last  twenty  or  thirty  years. 
( chief  objection  to  the  instrument  is  that,  in 
ce,  it  is  always  filled  with  mercury.     Over 
eater  part  of  the  ocean,  the  temperature  of 
iter  falls  as  the  depth  increases.    Hence,  the 
ry  will  be  continually  retreating,  owing  to  its 
£tion  due  to  fall  of  temperature,  whue  it  is 
pushed  forward  by  the  mechanical  collapse 
bulb.     Until  these  two  effects  compensate 
ther,  there  can  be  no  movement  of  the  index, 
herefore,  no  indication  of  the  depth.      In 
of    tolerably  uniform  temperature,   as  in 
regions,  it  ought  to  do  well.    Two  instru- 
\  of  this  kind  were  sent  to  the  Challenger  by 
^Asella,  but  they  only  reached  her  at  the  last 
before  her  return  to  England.     They  wore 
ucd  twice,  and  did  not  on  those  occasions 
ntiBfactory  results.     Sir  William  Thomson 
within  the  last  year,  patented  an  instrument 
^  same   principle,    where   the    collapsible 
t^e  ia  a  very  flat  brass  tube, 
'ery  analagous  to  sounding  in  a  current  is  the 
•[^  of  sounding  from  a  vessel  in  motion, 
i^  already  described  the  ordinary  operation 
Miving  the  hand-lead,   by   means  of  which 
rj 'J)  to  twelve  or  fifteen  fathoms  can  be 
"^yobserved  under  ordinary  circumstances. 
2^v  water,  however,  and  with  vessels  running 
~?U^  roeed  now   common   amongst  maU 
pii,  a  wlf-ttdjiuting  apparatus  is  an  essential. 
^ilhin  the  last  few  years,  the  commonest 
*^ipIMaiiii«  of  the  kind  was  Massey^s  sound- 
^^biM.    In  giiikiDg,  the  friction  of  the  pass- 
^^Muiada  screw  fan  to  rotate,  and  the 


I  number  of  its  rotations  was  recorded  on  dials  in 
much  the  same  way  as  the  distance  run  by  a  ship 
is  recorded  by  Massey's  patent  log.  The  form  of 
this  instrument,  requiring,  as  it  does,  a  system  of 
multiplying  wheels,  causes  it  to  offer  considerable 
resistance  when  being  hauled  on  board  again ;  it 
is,  therefore,  not  suitable,  except  for  vessels  going 
at  a  moderate  speed.  Further,  if  we  look  to  the 
principle  of  the  instrument,  we  sec  that  what  it  in 
fact  registers  is  the  distance  travelled  by  the  in- 
strument between  the  surface  and  the  bottom.  If 
it  has  been  allowed  to  sink  freely,  then  this  distance 
will  be  equal  to  the  depth  of  the  water.  But  if, 
while  sinking,  it  were  exposed  to  a  certain  amount 
of  drag,  through  strain  on  the  sounding-line,  it 
would  tend  to  sink  sideways,  which  would  put  the 
screw  fan  to  a  disadvantage,  and  vitiate  the  deter- 
mination of  depth.  Practically,  this  objection  has 
little  force,  because,  in  a  ship  where  it  is  thought 
proper  to  execute  soundings  of  the  kind,  there  will 
be  no  difficulty  in  seeing  that  the  sounding-line 
runs  out  freely. 

In  arranging  for  taking  soundings  from  quickly 
moving  ships,  it  is  important  to  have  not  only  an 
instrument  which  will  be  dependent  only  on  the 
true  depth  of  the  water  for  its  indications,  but 
also  such  mechanical  appliances  as  will  enable  the 
opiTation  to  be  carried  out  safely  and  expeditioufily. 
To  Sir  William  Thomson  is  duo  the  credit  of  having 
furnished  the  practical  solution  of  this  as  of  many 
other  problems.  His  original  apparatus  for  register- 
ing the  depths  was  a  gloss  tube,  sealed  at  one  end, 
and  coated  internally  with  a  chemical  prepara- 
tion (chromate  of  silver)  the  colour  of  which  was 
changed  by  the  action  of  sea  water.  As  the  tube, 
with  its  included  air,  sank,  the  volume  of  the  air 
diminished,  and  the  sea  water  penetrated  further 
and  further  into  the  tube,  until  the  bottom  was 
reached.  On  rising  to  the  surface  again,  the 
elasticity  of  the  air  reasserted  itself,  anddiminated 
the  water  which  had  entered.  The  height  to  which 
the  water  had  risen  was  given  by  the  extent  to 
which  the  internal  coating  of  the  tube  was  altered. 
The  indications  of  this  instrument  were  always 
very  good,  and  the  practical  objection  to  it  lies  in 
the  fact  that  a  tube  only  serves  for  one  sounding, 
and  that,  therefore,  a  number  of  these  have  to  be 
carried. 

In  June,  1879, 1  patented  an  instrument,  in  which 
the  degree  of  compression  to  which  an  enclosed 
mass  of  air  had  been  subjected,  was  measured  by 
the  water  which  had  gained  admittance  to  the 
instrument. 

As  I  now  use  it,  the  instrument  is  represented 
in  Fig.  3.  It  consists  of  a  glass  tube  open  at 
both  ends,  but  capable  of  being  closed  by  a  stopper 
or  other  moans.  At  some  part  of  the  tube  a  spout 
is  introduced,  and  the  tube  is  bent  over  through 
two  right-angles  immediately  above  it.  When  the 
instrument  is  to  be  used,  the  end  is  closed,  and  the 
line  let  go  ;  when  bottom  has  been  reached,  it  is 
brought  up  again,  and  we  find  that  a  certain  amoimt 
of  water  has  lodged  in  the  lower  part  of  the  tube. 
It  is  evident  that,  as  the  instrument  descends  and 
the  air  in  it  is  compressed,  the  water  forces  its  way 
in  through  an  orifice,  and  past  the  spout.  This 
spout  is  so  formed  that  it  debvers  the  water  against 
the  walls  of  the  tube,  down  which  it  runs,  and 
collects  at  the  bottom.  When  the  motion  of  ascent 
begins,  the  air,  by   its   elastioity,  tends  to   re- 
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cover  its  original  Tolume,  and  expandg  in  the 
dirwtioii  of  greatest  freedom.  Now,  all  the  water 
whioli  haa  entered  has  collected  below  tbe  ipout, 
oonwqveiitlr,  in  re^expAiidiDg,  thii  water  will  be 
left  nndiatiu'bed, 

AHnming  that  die  Tolmue  at  the  macs  of  air  in 
the  instiDineiit  variei  inrersel^  with  the  preuure 
to  which  it  is  sabjected,  we  require,  in  order  to  be 

Fm.  3. 

if?? 


aud  V  that  of  tbe  Testibole,  tbe  amou 
which  goina  admittanoe  when  tbe  prea 
from  one  tap  atmoipberes  ia — 


Fto.  4. 


8 


=  V' 


- 1 


The  methods  by  which  »  correct  seal' 
can  be  easily  applied  to  any  instrume 
graved  either  on  tbe  glass  or  on  the  m 

on  both,  are  details  of  practical  instnut 
which  need  not  detain  us. 

Convenient  dimensionB  for  Hucb  a  s 
stmment  are — Total  volume,  twenty 
metres;  volume  of  vestibule,  one 
metre;  length,  forty  to  fifty  centi 
hauling  in  the  eounding  line  to  a  - 
way,  the  madhii:e  comes  to  tbe  sui 
siderable  distance  astern  of  the  ship,  i 
to  be  towed -through  the  wake,  nec« 
dipping  under  tbe  seas.  Esob  dip  wb 
constituteB  an  independent,  though  sbe 
ing,  and  tbe  volume  of  the  vestibult 
proportioned  to  the  volume  of  tbe  iust 
dunng  sucb  immersions  no  water  a! 
spout.  When  tbe  instrument  has  I 
is  at  once  available  for  a  fi'esb  soundin 
necessary  to  remove  the  stopper,  i 
water  run  out,  and  then  replace  the  st 
Fig.  4  represents  an  instrument  moc 
it  can  be  used  either  for  great  or  for  ( 
according  as  either  end  is  closed.* 

Sir  Wmiam  Thomson,  in  bis  Litest 
of  patent  (February,  1860],  recommeni 
three  instiiimenta,  constructed  some 
lines  of  the  above  Instrument,  but  co 
of  sizes  so  apportioned  that  eacb  shall 
sensitive  at  certain  depths.  He  also 
tbe  use  of  tbe  "  elaatia  bottle  cauge 
above,  combined  with  the  triple  air 
gauge,  to  give  ueasurements  of  from 
300  or  400  fathoms. 

It  m»y  reasonably bedonbt«d if  iti 
a  matter  of  any  importance  to  tbe  prat 
to  obtain  a  podtivu  eounding  in  300  o. 
of  water,  either  with  or  without  stop; 
and  to  do  so  without  cbeddne  her  wa 
very  serious  undertaking.  The  weij 
will  not  sink  at  a  greater  rate  tha 
fathoms  per  minute,  or  four  minu 
hundred  fatboma,  and  during  four  n 
going  not  more  Uian  10  knots  per  h 
odvanoed  by  660  fathoms,  so  that,  wht 
been  struck,  there  will  be  at  leasl 
fathoms  of  wire,  which,  even  with  stei 
be  reeled  in  undw  a  quarter  of  an  hoi 
The  secuud  and  m 


aUe  to  oonstmct  a  scale  for  onr  instrument,  and 
BO  to  int«r|u:et  its  resnlts,  to  know  the  total 
Tohime  of  the  tube,  the  volume  of  the  part 
whiob  I  0*11  the  vestibule,  the  dimensions  and 
vcdoms  of  tiie  narrow  tube,  and  of  the  wide  one. 
3ita^  if   T  b«  the  total  volume  of^the  tube. 


uaed  moccMf  uU]'  ll 

I  dCBCribeduid  ftenni 

Jfff^fuinv  for  ISIS,  ancl  ia  reported  on  raj  ikvot 

ioTCDtoT,  and  they  obtiLmed  oucoeflsfol  aaundit^ 
eo  fathoiaa,  whUe  going  &t  m  nte  of  nix  koifU  ] 
vHh  tlie  KtnDdJiiR  nucbine.  Ericfvcn  bnm^t  ca 
_.  .1.-..  .-.  ^a,^^,^^  ooDsUxLtlf  Bad  KKnafii] 

■ ^8d  in  Ui9  mrifT  of  tlie  Nt 

u  lS«a,  KDd  Oat  tt  had  i 
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of  deep  sonndmg  while  under  way,  has 
red  by  Sir  William  in  an  elegant  and 

form.  His  nayigational  wire  sounding 
ains  all  that  is  requisite  in  the  smallest 
compass.  For  my  own  work,  I  have 
me  slight  modifications  in  the  details, 
consists  of  a  solid  hard  wood  core,  tho- 
^ell  painted,  and  surrounded  with  a  brass 
he  hollow  of  which  the  wire  is  wound, 
ie  of  which,  on  each  side,  is  a  break  pulley. 

soft  hemp  line  are  used  for  the  breaks, 
^hich  is  used  purely  as  a  friction  break  is 
at  one  end  to  a  spring  balance,  by  means 

any  definite  pressure  can  be  put  on  the 
e  other  is  used  as  a  locking  break,  that  is 
;  is  taken  one  complete  turn  roimd  this 

the  direction  in  which  it  reTolves  when 

is  running  out.  When  the  weight  has 
erred  to  strike  the  bottom,  this  break  is 
tightened,  which  instantly  locks  the  reel 

handles  are  manned,  the  breaks  thrown 
lie  wire  wound  in.  I  depart,  also,  from  Sir 
rhomson's  practice  in  using  galvanised  in 
right  steel  wire.  In  order  to  allow  for  any 
weakening  effect  of  the  galvanising,  I 
wire  a  size  larger.  In  a  small  vessel  like 
ird,  I  found  it  very  inconvenient  working 
on  the  toffrail.  I  have  it  now  well  in 
id  the  wire  leads  out  through  a  metal 
►ecially  constructed  for  the  purpose,  and 
to  the  flag  pole,  as  high  up  as  a  man  can 
n  this  way  the  work  is  carried  out  with- 
ttlty.  The  galvanising  is  a  perfect  pro- 
o  the  wire,  and  all  work  with  tanks  and 
solutions  is  spared.  Instead  of  having  a 
m  link  at  the  end  of  the  wire,  I  reevo  the 
le  wire  through  a  piece  of  ^-inch  block- 
tipe,  about  15  inches  long,  and  then  bend 
and  splice  up  the  end  of  the  wire  so  as  to 

eye,  to  whioh  the  stray  line  for  sinker 
iding  machine  can  be  attached. 
)  U.IS.  Coast  Survey  Beport  for  1857,  a 
^enious  sounding  instrument  is  described 
r.  Hunt.  The  instrument  consists  of  an 
t  bag,  made  of  flexible  material,  with  a 
uble  tube  attached  to  it.  This  bag,  being 
ith  air,  is  sunk  to  the  bottom  (in  a  mode- 
)tli  of  water),  preferably  by  a  heavy  grating 
(unrounds  and  protects  it.  The  other  end 
flexible  tube  is  connected  with  a  Bourdon's 
9-gauge  in  the  ship  or  boat.  If,  now,  this 
towed  over  the  bottom,  and  the  pressure- 
tjbaerved  on  board,  an  exact  prome  of  the 
V  given.  I  am  not  aware  that  this  instru- 
*•  ever  been  much  used  for  harbour  survey- 
f  which  it  was  intended — and  it  is  not 
'  to  Bee  where  practical  difficulties  would  be 

0  occur;  it  has,  however,  been  used  with 
'<ice88  as  a  tide-gauge,  and  it  is  clear  that, 
^  &  purpose,  it  possesses  many  advantages. 

1  being  securely  anchored  under  water,  it 
^^iQxiected  by  a  pipe  of  any  length  with  the 
^  gauge,  or  a  recording  instrument  under 

^pnrpofle  of  observing  the  temperature  of 
ttt  below  the  surface  in  lakes 'and  seas, 
iMs  oi  thermometers  have  been  used, 
ttdinary  thenoometers  and  self -register- 
»*   The  etaUmt  observations  were  made 

Ifae  Boyil  Botkftf  of  Edinburvb,  1880. 


with  the  ordinary  thermometer,  and  it  was  used  in 
one  or  two  ways ;  either  it  was  sunk  itself  to  the 
desired  depth,  and  was  so  enveloped  and  protected 
by  badly  conducting  material,  tnat  in  bringing  it 
up  again  through  the  layers  of  water  of  dSferent 
temperature  it  nad  not  time  to  alter  its  own  tem- 

Serature,  or  a  quantity  of  the  water  at  the  desired 
epth  was  enclosed  in  a  bucket  of  suitable  con- 
struction, and  brought  to  the  surface,  and  then 
immediately  tested  with  the  thermometer.  Many 
very  excellent  and  trustworthy  observations  exist, 
which  have  been  made  in  one  of  these  ways.  Our 
flrst  knowledge  of  the  temperature  of  the  deep 
water  of  fresh -water  lakes  was  obtained  from  the 
observations  of  DeSaussure,  on  the  lakes  of  Switzer- 
land, made  with  a  thermometer,  so  padded  and 
protected  that  it  could  be  drawn  up  through  1,000 
feet  of  water,  of  any  temperature  likely  to  bo 
found  in  Nature,  without  sensibly  altering  its 
temperature. 

The  self-acting  bucket,  or  sea-gauge,  was  used 
at  an  earlier  date  in  the  determination  of  the  tem- 
perature of  the  deep  water  of  the  ocean.  The 
accuracy  of  the  results  obtained  by  this  method 
depends  greatly  on  the  skill  of  the  observer.  In  the 
case  of  De  Saussure,  and  of  Fischer  and  Brunner, 
the  results  are  clearly  to  be  relied  on  implicitly. 
In  the  experiments  with  the  sea-bucket,  also,  ex- 
cellent results  have  been  obtained.  The  results 
obtained  by  both  methods  of  experimenting  will 
be  the  more  accurate  the  more  uniform  the  tem- 
perature of  the  water.  The  temperature,  especi- 
ally of  the  bottom  water,  has  also  frequently  been 
determined  by  bringing  up  a  quantity  of  the  mud, 
and  taking  its  temperature  when  it  arrives  on  board. 
Ttiis  method  also  gives  very  satisfactory  results 
when  a  considerable  quantity  of  mud  is  at  disposal. 

Self -Registering  Thermometer  a.  —  By  far  the 
greatest  number  of  observations  has  been  made 
with  self- registering  thermometers  of  one  form  or 
another.  The  first  self-registering  thermometer 
was  made  by  Cavendish.  He  constructed  both  a 
maximum  and  minimum  thermometer,  and  they 
were  of  the  kind  called  by  the  French  d  diversement 
out-flow  thermometers.  In  fact,  his  maximum 
thermometer  is  in  every  particular  identical  with 
that  known  in  France  as  Walferdin's ;  his  minimum 
is  on  the  same  principle,  but  has  a  IT- formed  stem 
instead  of  a  straight  one.  The  disadvantages  of 
this  form  of  thermometer  are  two— namely,  the 
indications  are  not  continuous,  but  by  jerks,  de- 
pending on  the  size  of  the  mercury  drops,  and 
they  require  to  be  constantly  set,  the  maximum  at 
a  higher,  and  the  minimum  at  a  lower  temperature 
than  the  one  to  be  observed ;  they  also  require 
constant  comparison  with  a  standard.  They  are, 
therefore,  not  suitable  for  use  where  many  observa- 
tions have  to  be  made  expeditiously. 

In  the  year  1782,  Six  published  a  description  ol 
the  combined  maximum  and  minimum  thermo- 
meter which  bears  his  name,  and  which  has  since 
continued  to  assert  iU  place  among  meteorological 
instruments  as  perhaps  the  best  self -registering 
thermometer.  The  instrument  is  too  weU-known 
to  require  particular  description .  It  may,  however, 
be  noted  that  Six  himself  did  not  use  a  hair  for  a 
spring  to  keep  his  indices  from  falling  down,  but  a 
fine  glass  thread  soldered  to  the  top  of  the  index, 
and  sticking  up  in  a  direction  very  slightly  inclined 
to  that  of  the  length  of  the  index,  so  uiat  it  pressed 
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gently  agamst  the  sides  of  the  tube.  The  adyan- 
tage  of  the  glass  over  the  hair  is  that  it  does  not 
lose  its  elasticity;  but;  on  the  other  hand,  the  index 
takes  up  more  room,  and  requires  a  thermometer 
with  a  larger  stem. 

Maximum  and  minimum  thermometers,  such  as 
Gayendish's  and  Six's,  when  used  for  deep-sea  ex- 
ploration, show  only  the  maximum  and  miuimum 
temperatures  to  which  they  have  been  exposed  in 
any  one  excursion,  and  a  single  observation  with 
such  a  thermometer  does  not  give  us  with  certainty 
tiie  temperature  of  the  water  at  the  depth  to  which 
it  has  been  sunk.  Hence,  if  we  had  a  right  to 
assume  that  the  temperature  of  a  sea  or  lake  might 
Tary  in  any  conceivable  way  with  the  depth,  these 
instruments  would  be'  valueless.  We  have,  how- 
ever, no  right  to  make  this  assumption ;  we  know, 
on  the  contrary,  that  in  all  seas  whose  surface  is 
not  exposed  to  a  freezing  temperature,  the  tem- 
perature of  the  water  will,  as  a  rule,  diminish  as 
the  depth  increases,  that,  therefore,  the  minimum 
temperature,  as  shown  by  the  self -registering  ther- 
mometer, will,  in  fact  be  the  temperature  at  the 
S-eatest  depth  attained  by  this  thermometer, 
ence,  in  such  cases,  this  instrument  is  to  be 
relied  on,  and  more  especially  when  series  of 
temperatures  are  taken — that  is,  when  the  tem- 
peratures at  different  depths  in  the  same  locality 
are  taken,  so  that  the  evidence  of  the  decrease 
of  temperature  with  the  increase  of  depth,  is 
rendered  as  strong  as  possible.  In  order  to  render 
an  account  of  uie  state  of  any  lake  or  sea,  as 
regards  temperature,  it  is  absolutely  necessary  to 
have  such  serial  observations ;  hence,  for  such  in- 
▼estigations,  the  maximum  and  minimum  ther- 
mometer is  not  only  trustworthy,  but  a  most 
▼aluable  and,  indeed,  indispensable  instrument, 
for  it  has  the  great  advantage  that,  as  it  is  in  the 
strictest  sense  self-registering,  any  number  can  be 
attached  to  the  same  line,  and  so,  at  one  haul,  the 
temperature  can  be  observed  at  a  number  of 
diffi^rent  depths. 

For  isolated  observations,  the  thermometers  just 
described  are  not  so  satisfactory,  and  a  very  great 
amount  of  ingenuity  has  been  displayed  in  the 
invention  of  machines  for  registermg  the  actual 
temperature  of  the  water  at  any  depth,  in- 
dependentiy  of  that  of  the  water  above  it. 

None  of  the  instrulnents  devised  for  this  purpose 
have  been  strictly  self -registering ;  they  have  all 
required  some  assistance  from  the  observer,  who, 
by  various  forms  of  mechanical  appliance,  brings 
about  a  catastrophe  which  leaves  its  mark  on  the 
condition  of  the  instrument.  It  is  obvious  that 
any  control  which  an  observer  may  have  over  an 
instrument  separated  from  him  by,  it  may  be, 
three  or  four  miles  of  cord,  is  very  limited,  and  is, 
in  fact,  confined  to  his  ability  to  move  it  towards 
or  from  him.  By  a  simple  mechanical  contrivance, 
this  longitudinal  motion  may  be  made  to  produce 
one  of  rotation,  and,  in  fact,  the  assistance  afforded 
by  the  observer  to  the  thermometer^  to  enable  it  to 
register  its  own  temperature,  consists  in  his  turning 
it  either  upside  down  or  through  a  whole  circle 
when  it  has  reached  the  desired  depth,  llie  first 
observer  who  made  use  of  this  device  wac  Aim6. 
His  working  arrangement  is  described  in  '^  Ann. 
Caiim.  Phys.,"  1843  p],  viL,  p.  497.  It  is  worked 
by  a  weight,  which  is  aUowed  to  slip  down  the 
*-'      aad  whkib  then  sets  free  the  apparatus. 


His  thermometre  a  hcuctde,  along  with  a  nun 
of  ingenious  modifications  of  existing  fomu 
descrn)ed  in  the  same  journal,  1845  [3J,  xv.,  ] 
It  was  unfortunately  only  after  he  was  oblige 
leave  the  Mediteranean,  which  had  been  the  s 
of  his  labours,  that  he  invented  the  very  de; 
combination  of  thermometers  by  which  be 
enabled  to  ascertain  the  temperature  at  anydi 
no  matter  what  the  intervening  distribution  n 
be.  It  is  described  in  the  memoir  just  cited 
consists  of  two  outflow  thermometers,  so 
structed  that  the  one  of  them  registers  the  sc 
the  rises  of  temperature,  and  the  other  the  sn 
the  falls  of  temperature,  to  which  it  is  expos 
any  excursion.  When  they  have  reached 
required  depth,they  are  inverted,  and  on  tbei] 
back  to  the  surface  they  register,  as  above  desa 
the  rises  and  falls  of  temperature  to  which  th< 
exposed.  If  r  be  the  sum  of  the  rises  of  tem; 
ture,  and /the  sum  of  the  falls,  8  the  tempexi 
at  the  depth  where  they  were  inverted  wi 
a=:8+r—f. 

If  they  are  allowed  to  register  on  the  way  d 
and  then  inverted  at  the  greatest  depth,  so  m 
to  register  on  the  way  up,  the  effect  vvill  be 
dsely  the  same,  though  the  functions  of  the 
mometers  will  be  reversed. 

Beautiful  and  ingenious  as  Aim§*s  thermom 
are,  they  have  the  disadvantages  common  t 
outflow  thermometers;  they  are  neither  si 
enough  nor  handy  enough  for  work  invoil 
many  observations.  The  inverting  thermom 
patented  by  Messrs.  Negretti  and  Zambra,  sat 
the  conditions  required  of  a  thermometei 
isolated  observations  as  completely  as  ou 
hoped  for.  It  is  a  mercurial  thermometer; 
bore  of  the  stem  is  contracted  to  the  smi 
possible  diameter  at  a  point  about  an  inch  : 
the  neck  of  the  bulb.  As  long  as  the  thermoo 
is  standing  vertically,  stem  uppermost,  the  ma 
is  continuous  in  stem  and  bulb;  but  if  it  In 
verted,  the  mercury  parts  at  the  oontractioE 
portion  in  the  stem  falling  down  into  the  i 
The  stem  is  graduated  from  the  point  Un 
the  bulb,  and  the  temperature,  at  the  mome 
inversion,  is  read  off  by  the  height  of  the  me 
in  the  end  of  the  stem.  This  thermometer 
in  two  varieties,  the  one  with  a  U-foraied 
which  requires  to  be  turned  completely  te 
The  turning  arrangement  for  the  latter  iiistra 
is  a  somewhat  elaborate  and  expensive  instna 
but  it  answers  its  purpose.  The  investing  aitf 
ment,  supplied  with  the  half-turn  thamoa 
is  somewhat  clumsy  and  unsatisfactory, 
half -turn  instrument,  when  ^tted  with  a  itf 
investing  arrangement,  is  to  be  prefened 
others  in  all  work  at  moderate  depths. 

Sources  of  Error  in  the  Indicatum^  €f  9 
Thermometera, — ^When  an  ordinary  thermo* 
protected  by  badly-conducting  envelopes,  itf 
it  is  obviouuy  exposed  to  alteration  of  tenm^ 
by  being  pulled  through  warmer  or  odoe^ 
on  its  way  to  the  surface.  Wheiher  any  a^ 
error  is  likely  to  result  from  this  cause,  ac 
determined  in  each  particular  case  hy  ezpetf 
The  more  perfectly  it  resists  change  of  tempsc 
the  longer  it  will  take  to  assume  the  tenipetf 
of  the  water.  De  Saossnre  left  bis  tiiensp 
down  for  twelve  or  fourteen  houn  lor  each 
Tfttion,  so  that  this  method  is  now 
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,  also,  the  method  which  depends  on 
up  a  sample  of  water  in  a  vessel  fitted 
upose,  and  taking  its  temperature  with 
ry  thmnometer,  when  it  reaches  the  sur- 
been  discontinaed ;  for  although  it  does 
more  time  than  would  be  necessary  for 
lown  a  thermometer  and  bringing  it  up, 
Bsible  to  bring  up  water  from  great  depths 
climates  without  sensible  change  of  tem- 

tase  of  outflow  thermometers,  the  delicacy 
strument  is  limited  by  the  size  of  the 
irops.  In  the  inverting  thermometers  of 
ind  Zambra  an  error  may  arise  from  the 
of  volume  of  the  mercury  in  the  stem,  at 
srature  at  which  it  was  inverted  and  at 
hich  it  is  read.  In  an  extreme  case  this 
ant  to  as  much  as  0. 4^  F. ;  it  can,  how- 
Ilowed  for. 

'a  instrument  there  is  a  possible  error 
leness  of  the  indices,  in  consequence  of 
3y  are  apt  to  bo  shaken  out  of  their  places 
OTing  of  the  line.  Errors  from  this  source 
voided  to  a  great  extent  by  attaching  the 
eter  to  the  line,  by  means  of  an  elastic  or 
>ber  tube. 

)  self-registerine  instruments  are  liable  to 
m  the  effects  of  pressure.  The  pressure 
thermometer  is  never  greater  than  that  of 
osphere  when  it  is  sealed  up.  It  may, 
,  be  exposed  outside  to  a  pressure  of  500 
tmospheres.  The  effect  of  this  difference 
ire  on  the  outside  and  inside  of  the  glass 
)  is  to  make  it  tend  to  oollapse.  The  bulb 
lenuometer  is  squeezed,  and  its  volume,  in 
enoe,  diminished.  The  liquid  which  it 
lis  tiiereby  forced  into  the  stem,  and  its 
it  volume  is  greater  than  it  would  have 
id  there  been  no  excess  of  pressure  on  the 
of  the  instrument.  The  temperature  of  the 
lent  is  measured  by  the  apparent  volume  of 
aid  which  it  contains ;  hence  the  effect  of 
e  is  to  raise  the  observed  temperature  above 
B  temperature.  Parrot  and  Lenz,  in  1832, 
i  series  of  experiments  on  the  effect  of 
e  on  thermometers.  They  experiments  at 
M  up  to  100  atmospheres,  and  observed 
tts  between  the  apparent  and  the  true 
■fores  of  as  much  as  20^  C.  They  found 
rthe  same  instrument  the  compression  was 
ptt^portional  to  the  pressure.  They  used  a 
OKter  as  a  manometer.  After  this  date  it 
ttl  to  attempt  some  kind  of  protection  for 
pstering  thermometers* 
t  with  straight  stems,  such  as  Walferdin's 
B&iWere  seSiednp  in  glass  tubes,  and  so 
^ly  protected.  Those  whose  stems  were 
^  to  oe  enclosed  in  metal  cases  closed  with 

•  llilf  form  of  protection  never  answered 
^  was  impossible  to  screw  on  the  cover  so 
^tfae  water,  imder  the  great  pressures  met 
Bomridenible  depth,  would  not  find  its  way 
^der  not  to  have  to  abandon  the  use  of 
■steri  of  theconveninentform  of  Six's,  the 

•  protecting  the  bulb  only  was  hit  upon, 
flMffs  iiiat  the  first  thermometer  of  this 
m  used  by  Captain  Pulleo,  on  board 
t^fdopi.  The  m&ot  of  pressure  on  the 
{uto  iniiigniflfiafit,  and  under  ordinarv 
noesi   hmengible.     For,    in   nearly  all 


seas  where  the  surface  temperature  is  over 
40^  Fahr.,  the  temperature  of  tne  water  dimished 
as  the  depth  increases,  and,  therefore,  it  is  the 
minimnTn  leg  which  is  usod,  and  the  effec- 
tive part  of  it  is  that  filled  with  spirit,  which  may 
have  a  length  of,  at  most,  three  inches.  The 
effect  of  pressure  in  diminishing  the  volume  of  a 
short  piece  of  thermometer  tubing  must  certainly 
be  very  small,  but  its  actual  value  can  only  be 
determined  by  removing  the  bulb,  and  taking  the 
piece  of  the  stem  between  the  mercury  and  the 
neck  of  the  bulb  as  the  bulb  of  a  new  thermo- 
meter, and  determining  experimentally  the  effect 
of  pressure  on  it.  An  approximation  to  the  effect 
may  be  made  by  exposing  the  thermometer  to 
various  high  pressures,  at  known  temperatures, 
and  observing  the  rise  of  the  maximum  index, 
then  removing  ihe  bulb,  and  caHbriating  the  stem. 
Knowing,  then,  the  ratio  of  the  volume  of  this 
part  of  me  minimum  leg,  filled  with  spirit  to  the 
to  the  whole  volume,  from  the  bulb  to  the  maxi- 
mum index,  it  may  bo  assumed  that  the  compres- 
sion win  be  in  the  same  ratio.  And  this  value 
will  probably  be  greater  than  the  real  one,  for  the 
compression  of  the  water  produces  of  itself  a  certain 
rise  of  temperature,  and^  consequently,  rises  the 
maximum  index.  This  can,  however,  be  estimated, 
either  by  a  comparison  with  a  completely  protected 
thermometer,  or  by  bringing  the  minimum  index 
also  home  on  the  mercury  before  raising  the 
pressure.  If,  then,  there  has  been  a  rise  of  tem- 
perature caused  by  compression,  there  will  be  a  cor- 
responding lowering  of  temperature  on  relieving 
the  pressure.  If  the  compression  apparatus  be 
allowed  to  stand  after  the  pressure  is  up,  until  it 
has  disiepated  the  heat  evolved  by  the  compression, 
the  rdief  of  pressure  will  cause  a  corresponding 
absorption  of  heat,  which  will  show  itself  in  the 
position  of  the  Tnmimiinn  index.  Some  experi- 
ments which  I  have  made  in  this  direction  show  a 
lowering  of  temperature  of  0*3^  Fahr.,  for  the 
relief  of  a  pressure  of  2^  tons  per  square  inch,  the 
whole  rise  of  the  maximum  index  having  been 
1  *8^  Fahr.  We  may,  I  think,  be  quite  certain  that 
when  the  TniTiiTnnm  leg  is  the  one  used,  and  the 
temperature  low,  the  error  caused  by  the  effect  of 
pressure  on  the  stem  is  inappreciable.  Cavendish, 
who  invented  the  self-registering  thermometer, 
foresaw  also  the  most  important  of  the  uses  to 
which  it  could  be  applied.  Thus  he  suggests  that 
the  Hgher  regions  of  the  atmosphere  might  be 
investigated  by  attaching  it  to  a  kite — ^balloons 
not  having  been  invented.  With  regard  to  deep 
sea  explorations,  he  says  :— 

**  If  instruments  of  the  nature  above  described  were 
to  be  used  for  finding  the  temper  of  the  sea  at  great 
depths,  some  alteration  would  be  neoessary  in  the  con- 
stmotion  of  them,  principally  on  account  of  the  great 
pressiue  of  the  water,  the  ill  effect  of  which  can,  I 
believe,  be  prevented  no  other  way  than  by  leaving  tiie 
tube  open.'* 

This  was  written  in  1757,  and  it  was  not  till  1762, 
as  already  stated,  that  Canton  proved  that  liquids 
are  compressible.  Cavendish,  therefore,  hoped  that 
as  the  pressure  would  not  produce  distortion  of  the 
glass  when  the  tube  was  open,  it  would  have  no 
visible  effect  on  the  apparent  volume  of  the  liquid. 
The  device  of  leaving  his  thermometer  open  at  the 
end  was  adopted  by  Aim§  in  some  of  his  experiments, 
the  effect  of  pressure  on  the  apparent  vol\im!^  oi  \S;i^ 
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fiqnid  beinK  deteroiiiied  imdependently,  and  a  oor- 
raotion  apjdifid  Bcaordinglj .  I  deviuid  and  oon- 
■trooted  a  meronrial  thermometer,  or  piezometer 
(?ig.  G]  on  the  same  principle,  but  mj  object  in 
admittmg  the  water  preunre  to  the  inside  of  the 
initnunent,  was  to  utilise  it  in  shifting  the  soale  of 
Che  thermometer  as  the  depths  chuiged.  The 
thing  Teetered  in  Buoh  instnimenta  is  always  the 
M^areut  volume  of  the  hquid,  and  this  varies  with 
tSe  temperature  and  the  pressure.  Henoe  the 
mdioations  will  represent  the  sum  of  the  efFects  of 
the  change  of  temperature  and  of  presiore.  If  from 
any  independent  boutbh  wo  know  either  of  these, 
we  can  determine  the  other.  In  a  sea  of  uniform 
temperature  throughout'its  depth,  the  apparent 
Tolnme  of  the  liquid  would  diminish  as  the 
pressure  increased,  and  if  the  t«mperatnTe  increased 
with  the  depth,  the  apparent  volume  of  the  liquid 
would  diminish  at  a  slower  rate  ;  but  it  would  be 
always  possible  to  determine  the  true  temperatn 
as  long  OS  it  did  not  iiicresso  at  so  great  a  rate 
tn  dilate  the  liquid  more  than  it  was  compressed  by 
Ac  increasing  pressure.     For  the  investigatk 

FiO.  6. 


■eas  such  as  the  Mcditeranean,  this  form  of  instru- 
ment is  most  valuable.  The  method  of  determining 
accnrately  both  depth  and  temperature  from  the 
oombined  reading  of  a  mercury  and  a  water  piezo- 
meter is  explained  in  the  paper  oommnnio^cd  to  the 
Chemical  Society.* 

Inthe  great  majority  of  oases,  the  most  convenient 
instrument  to  use  is  the  form  of  Six's  ihernjometer 
with  protected  bulb  known  as  the  Miller- Casella 
thermometer,  with  the  following  additions  and  im- 
provements, which  Mr.  Casella  has  applied  to  them 
at  my  sneg^tion :  — The  size  of  the  instrument  is 
incrvuea  so  that  the  degrees  are  wider  apart,  a 
degree  Fahrenheit  on  the  minimum  leg  occupying 
•bout  three  millimetres  of  its  length.  Besides  the 
Male  of  degrees  which  is  attained  in  enamelled 
alipB  to  the  viijcanite  at  the  sides  of  the  st«m, 
there  is  an  arbitrary  (millimetre)  scale  etched  on 
the  stem  itseU.  The  valves  of  the  division  of  this 
scale  Bie  ascertained  by  a  careful  comparison  with 
•  ataodard  thermometer.    It  is  thus  possible  to 


*  ~'oinBal  ot  Cktmksl  Soci«^,"  Octabsr,  1S7S 
<<niL  2^e  ban  ben  UWIIt  tent  br  th*  C 


read  with  certainty  to  a  quarter  0 
or  atwelfth  of  a  degree  Fahrenheit, 
to  the  scale  not  being  rigidly  attach 
mometer,  and  to  the  difficulty  of  d( 
height  of  the  index  by  reference  to 
side  of,  instead  of  over  it,  are  elimiu 
by  having  the  ordinary  scale  at  the 
strum  ent  can  be  used  indepenc 
arbitrary  scale,  and,  even  where 
scale  is  principally  relied  on,  the  si 
enables  the  observer  to  know  very 
the  true  temperature  at  the  mome 
tion,  without  reference  to  tables,  ( 
every  occasion  the  reading  on 
chance  of  errorh  from  misreading 
duced,  The  maximum  leg,  which 
used,  is  of  larger  bore  than  the  min 
degrees,  therefore,  are  closer,  and  tl 
of  the  instrument  may  rise  as  high 
without  the  index  entering  the  1 
This  is  a  detail  of  considerable  pre 
ance,  for  it  is  impossible  always 
therometcrs,  when  on  deck,  from  < 
of  the  sun,  which  would  speedil 
maximum  side  of  the  thermomctc 
were  as  limited  as  that  of  the  minii 

It  will  be  seen,  from  whiit  has 
there  is  no  one  instrument  wh 
conditions  required  of  a  perfect  i 
mometer.  It  is  necessary,  ther. 
investigator  to  use  his  judgment  i 
ot  the  instrument  best  suited  for 
case  before  him.  In  order  to  be 
possibly  occurring  oases,  he  ehoul 
with  thermometers  of  (a)  the  Millc 
with  improvements  just  described  ; 
piezometer,  (c)theS'egrettiandZa 
thermometer.  It  i^  well  to  hare 
first  dsfs  (a),  OS  any  number  of 
attached  to  the  hno  at  different  de 
much  time  saved.  In  my  own  pract 
use  four  or  five  at  a  time.  It  ii 
to  exceed  this  number,  as  the  li 
accident  would  be  too  heavy.  C 
distribution  of  temperature  actu: 
lakes  and  seas  of  warm  and  tempers 
is  the  most  generally  useful  ins 
thorough  investigation  by  means 
observations  is  intended.  In  1 
and  frequently  occurring  case  <. 
sea,  containing  a  large  moss  of  i 
no  variations  of  temperature  wl 
this  instrument,  it  must  be  rC] 
mercury  piezometer  (b),  which  posse 
ta^  that  the  position  of  the  ther 
shifts  along  the  stem  according 
varies.  Also,  any  number  of  thei 
at  the  same  time  at  different  i: 
same  line.  The  inverting  thermon 
Negretti  and  Zambra  (c]  is  the  in 
suitable  for  isolated  observations, 
very  great  use  for  supplementing  t 
the  observations  with  the  ouei 
especially  in  the  case  of  sea  lochs  c 
the  temperature  distribution  ia  0' 
tuzbed  by  the  imperfect  mixture  of 

Fat  the  successful  and  expeditiot 
of  deep-sea  temperature  obrcrvalioi 
gator  should  be  f  amiahed  with  im 
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mometer  for  the  bulk  of  the  work,  and 
'  piezometer  and  the  investing  thermo- 
articiilar  cases.  All  the  thermometers, 
'  type,  should  be  carefully  compared 
I  standard,  and  the  results  stated  in 
scale. 

etermination  of  the  specific  gravity  of 
^  is  necessary  to  have  an  instrument  of 

delicacy,  which  can  be  used  in  all 
sather  at  sea.  The  specific  gravity  of 
ordinarily   determined  in  one  of  two 

with  the  specific  gravity  bottle,  when 
of  a  known  volume  of  the  liquid  is 
Nred,  or  with  the  hydrometer,  when 

of  a  known  weight  is  observed.  A 
ification  of  the  hydrometer,  namely, 
^ty  bulbs,  has  long  been  in  use  for 
OSes,  and  they  have  been  used  by  Dr. 
ad  others  for  sea-work.  The  only  ob- 
;heir  employment,  in  work  of  purely 
^rest,  is  that  each  bulb,  being  in  effect 
lydrometer,  has  to  be  separately  tested 
jht  and  volume,  and  for  change  of 
ensity  with  changes  of  temperature, 
irge  number  of  bulbs  which  is  neces- 
i7olves  an  enormous  amount  of  labour 
ithout  corresponding  advantage.  Sets 
iters,  graduated  so  as  to  include  all 
vities  naturally  occurring  in  the  sea, 
sed.  When  each  hydrometer  has  been 
of  the  requisite  delicacy,  and  of  work- 
tions,  it  is  necessary  to  have  a  set  of 
iters  ;  and  the  same  objection  obtains 
e  of  the  bulbs.  For  the  work  of  the 
kn  instrument  of  suitable  size  and  pro- 
8  constructed.  Its  stem  carried  an 
le  (millimetres),  and  was  very  carefully 
the  weight  of  the  whole  instrument 
efully  determined,  and  also  thedilata- 
body.  The  instrument  was  entirely 
7  a  contrivance  similar  to  that  used  iu 
bydrometer,  weights  could  be  placed 

sub-cavity  of  the  stem.  By  this  means 
usefulness  of  one  hydrometer  can  be  ex- 
eyond  the  limits  occurring  naturally 

iting  independently  this  work,  I  have 

some  of  the  details  of  the  instrument, 
vever,  in  any  way  altering  its  general 
En  the  Challenger  instrument,  the  body 
er,  containing  about  four  diameters  in 
in  the  heavier  form  it  is  a  sphere  of 
me  volume,  this  materially  reducing  the 
)  instrument.  Instead  of  a  small  brass 
weights  to  be  laid  on  it,  the  weights 
trass  cylinders,  closed  at  ono  end,  and 

a  flange  at  the  open  end  with  others 
.  of  flat  rings,  which  can  be  slipped 
'Hndrical  weights,  and  then  rest  on 

These  are  small  mechanical  details, 
3ver,  greatly  affect  the  handiness  of 
ent,  and  they  are  therefore  of  im- 
rhe  following  is  a  description  of  the 
used  for  the  whole  of  the  work 
;  the  oroise  of  the  Challenger,  The 
I  carries  a  millimetre  scale  10  oenti- 
;  has  an  outside  diameter  of  about  3 

the  external  yolome  of  the  divided 

t 0*8607  onbio  centimetre;  the  mean 
»  body  ifl  160*15  cubic  centimetres, 
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and  the  weight  of  the  glass  instrument  is  160*0405 
grammes.  With  this  volume  and  weight,  it  floats 
in  distilled  water  of  16®  0.  at  about  the  lowest 
division  (100)  of  the  scale.  In  order  to  make  it 
serviceable  for  heavier  waters,  a  small  brass  table 
is  made  to  rest  on  the  top  of  the  stem,  of  such  a 
weight  that  it  depresses  the  instrument  in  distilled 
water  of  16°  0.  to  about  the  topmost  division  (0) 
of  the  scide.  By  means  of  a  series  of  six  weights, 
multiples  by  1,  2,  3,  4,  5,  and  6,  of  the  weight  of 
the  table,  specific  gravities  between  1*00000  and 
l'03i00  can  oe  observed.  It  is  not  necessary  that 
these  weights  should  be  accurate  multiples  of  the 
weight  of  the  table ;  it  is  sufficient  if  they  approach 
it  within  a  centigramme,  and  their  actual  weight 
be  known  with  accuracy.  The  weights  of  the 
table  and  weights  in  actual  use  are : — 

Weight  of  table 0*8360  grammes. 

Weight  of  weight  No.     I.  0*8560 

II.  1*6010 

III.  2*4225 

rV.  3*1246 
V.  40710 

VI.  4*8245 

For  oceanic  waters,  the  hydrometer  is  always  used 
with  the  table,  and  either  No.  IV.  or  No.  V. 
weight. 

When  the  mechanical  part  of  the  construction 
of  the  instrument  was  finished,  with  the  excep- 
tion of  the  closing  of  the  top  of  the  stem  (which^ 
instead,  was  widened  into  a  funnel-shape,  large 
enough  to  receive  the  ordinary  decigramme 
weights),  the  calibration  of  the  stem  was  effected 
by  loading  the  stem  with  successive  weights,  and 
observing  the  consequent  depressions  in  distilled 
water  of  known  temperature.  This  done,  the  top 
was  sealed  up,  and  the  instrument  carefully 
weighed.  The  expansion  of  the  body  with 
temperature  was  determined  in  a  similar  manner, 
by  reading  the  instrument  in  distilled  water  of 
various  temperatures.  The  co-efficient  of  ex- 
pansion of  the  glass  was  then  found  to  be 
0  000029  per  degree  Centigrade. 

For  using  this  instrument  at  sea,  about  900 
cubic  centimetres  of  sea-water  are  taken,  and  the 
containing  cylinder  placed  on  a  swinging  table,  in  a 
position  as  near  the  centre  of  the  ship  as  possible. 
The  observation  with  the  hydrometer,  loaded  with 
the  necessary  table  and  weight,  is  then  effected  in 
the  ordinary  way,  the  accuracy  of  the  readings 
being  but  little  affected  by  rolling;  pitehing,  how- 
ever, is  found  to  have  a  distinctly  disturbing 
effect ;  and  when  it  is  in  any  way  violent,  it  is 
advisable  to  store  the  specimen  of  water  till  the 
weather  improves. 

The  temperature  of  the  water  at  the  time  of 
observation  is  determined  by  one  of  Geissler's 
"Normal'' or  standard  thermometers,  graduated 
into  tenths  of  a  degree  Centigrade;  and  it  is 
essential  for  the  accuracy  of  the  results  that  the 
water,  during  the  observations  of  the  hydrometer, 
should  be  sensibly  at  the  same  temperature  as  the 
atmosphere,  otherwise  the  changing  temperature 
of  the  water  makes  the  readings  of  both  the  hydro- 
meter and  the  thermometer  uncertain.  At  low 
temperature  (below  10**  or  12®  C.)  a  tenth  of  a 
degree  makes  no  sensible  difference  in  the  result- 
ing speciflc  gravity ;  but,  at  the  high  temperatures 
always  found  at  the  surface  of  tropical  seas,  rising 
sometimesto  30^  0.,  the  same  diffarenoe  of  tempei 
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o  four  in  the 


tnra  ma;  make  s  AiBereaoe  of  three 
TWaltmg  Bpedflc  graTity. 

Having  obtained  the  spedfic  grarity  of  the  water 
in  qnMtion,  at  a  teibpeTstcirc  which  depends  upon 
that  of  the  air  at  the  time,  it  ia  neoeesaiy.  in  order 
that  the  results  may  be  oomporable,  to  rednoe  them 
to  their  Tahies  at  one  common  temperature.  For 
thia  purpose  b  knowledge  of  the  expansion  of  sea- 
watCT  with  tflmperaturo  is  necessary. 

This  had  been  determined  with  sufficient  aocnracy 
for  low  temperatnTee  by  Deipretz  and  others ;  \nA 
M  the  temperatorea  at  wMch  spedflc  gravity 
ohaerratiraiB  are  nsn^y  made  are  comparatiTely 
high,  thefi:  rwnlta  were  of  bnt  little  use,  directed 
as  they  weT«  chiefly  to  the  detenmnation  of  the 
freenng  and  maximnm  denai^  points.  "When  the 
Ufa  Captain  Uanry  was  derdoping  his  theory  of 
oceanic  dronlation,  owing  to  difi^rcnoe  of  density 
of  thewaterinitsdifierraitparta,  hefonndthewant 
of  informatian  on  this  important  subject.  At  his 
request  the  late  Professor  Hnbbard,  of  the  National 
Obserratory,  United  States,  instituted  a  series  of 
experiments,  from  which  be  was  enabled  to  lay 
downacnrveof  the  volnmeHof  sea-wateratall  tem- 
peratures ,  from  considerably  below  the  freezingpoint 
to  much  above  what  obtains  even  in  the  hottest  seas. 
The  resulta  are  published  inUanry's  "  Sailing  Direc- 
tions," 1SS8,  vol.  i.,  p.  237,  and  have  evidently 
been  oaiiied  out  with  great  care.  The  composition 
of  different  oceanic  waters  varies,  even  in  extreme 
oases,  within  such  close  limits,  that  the  law  of 
thermal  expansions  is  sensibly  the  same  for  all  of 
them ;  of  this,  Hubbard's  experiments  aSord 
satisfactory  proof.  In  the  table  which  gives  the 
results  of  all  his  experiments,  he  takes  the  volume 
of  water  at  60''  Pahr.  as  his  nnit.  In  order  to 
avoid  much  nseless  calculation,  I  have  been  in  the 
habit  of  reducing  my  results  to  the  same  tempera- 
ture (15-06°  C),  while,  for  a  like  reason,  I  have 
retained  the  specific  gravity  of  distilled  watt^  at 
4°  C.  as  the  unit.  The  choice  of  a  common  tem- 
peratnre,  to  which  the  results  should  be  reduced, 
and  of  a  unit  of  specific  gravities,  is  a  purely  con- 
ventional matter ;  and  in  choosing  the  above- 
mentioned  ones,  in  the  first  instance,  I  was  moved 
solely  by  a  desire  to  save  calculation.  For  every 
water,  however,  there  is  one  temperature  to  which 
it  wonld  bo  natural  to  reduce  ite  specific  gravity, 
namely,  the  temperature  which  the  water  had 
when  m  its  place  m  the  ocean ;  and  in  this  sense 
all  my  results  during  the  cruise  have  been  reduced. 
Hubbard's  table  of  the  change  of  volume  of  a  mass 
of  sea-water,  with  change  of  temperature,  enables 
ns  very  easily  to  reduce  any  observed  specific 
gravity  from  Uie  temperature  of  observation  to  any 
other  temperature,  say  IS'SS"  C. 

OottaHon  of  Samplet  of  TFofar.— The  water  from 
tilie  bottom  was  usually  collected  in  the  so-called 


depths  is  obtained  in  an  instrument  represented  in 
Motion  in  Fig.  6.      It  is  made  entirely  of  brass, 
which,  however,  might  advantageously  be  nickel- 
plated.    It  consists  of  a  cylinder,  a,  terminated  at 
Doth  ends  by  similar  stop-cocks.  B  B,  winch 
connected  by  the  rod,  c.    llis  rod  carries,  neai 
mpper  extramitT,  a  peoe  of  stout  sheet  brass, 
10  o«ntimetree  long  by  IS  broad,  soldered  to  the 
casting,  ■,  which  is  movable  about  the  axis,   <. 
ffl* 'itanottoD  at  this  part  of  0ur  spparatus '  wi&  ha 


more  easDy  explained  by  describing  th< 
tions  necessary  when  collecting  water. 
When  intermediate  water  is  to  be  ol 
water-bottle  is  firmly  attached  to  thi 
line,  which  carries  at  its  end  ntnally 
1  cwt.  lead ;  the  stop-cocks  are  then  opi 


them,  with  the  rod,  C,  the  position 
in  the  flgure.  The  line  is  then  lower 
by  hand,  until  the  water-bottle  is  c 
surface,  when  it  is  let  go,  anc 
allowed  to  ran  out  without  a  chec 
its  passage  downwards,  the  water  cc 
through  it,  being  considerably  assii 
conical  end  pieces,  k,k.  When  the  req 
has  been  reached,  the  line  is  checked 
)  mark,  and  finally  hauled  in  altog 
donkey-ennne.  When  the  line  is  1 
first,  the  flap  c  falls  down  into  a 
position,  when  it  is  caught  by  the  m 
of  brass,  F,  which  moves  round  an  u 
supported  on  the  side  opposite  to  E,  b; 
which  rests  on  the  sp&al  spring,  B. 
rushing  past  s.  when  thus  in  a  horiton 
exercises  a  sufficient  pressure  upon  the 
the  stop-cocks,  b,b.  When  the  speed 
the  bottle  is  hauled  tlirongh  the  water 
the  preasuro  on  d  becomes  so  great,  * 
comes  the  tension  of  the  spring,  e,  ■ 
the  catch,  p,  when  the  rest  of  the  joon 
is  performed  with  the  fiap,  D,  has 
and  therefore  offering  the  least  poe 
ance  to  the  water.  The  object  of  ai 
ing  in  only  a  couple  of  faUionit 
letting  the  line  go  as*ii>,  is  to 
cocks  being  closed.  ]^r,  wappom 
first  hauling  in  they  were  not  q 
by  letting  uie  instnuuent  di 
water,  the  flap,  s,  seta  itaelf  ^ 


Son  but   partially  oloMd;  or,  II 
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imti  befon,  it  onljr  ahnta  them  the  tighter. ' 
niQi  the  witer-bottle  has  been  broogbt  ap,  it  is 
»l<r  neceaBry  to  aubstitate  for  the  lowermoat  j 
SMI  tmod  a  imall  notde,  when  the  water  may  i 
M  tupcd  mto  Buy  vessel  destined  to  receiTe  it.  ' 
nuiaoHitiie  bottle  mttj  beat  once  lowered  to 
my  ottia  required  depth,  much  time  being  spared 
t^  not  lamg  to  detach  it  each  time.  At  the 
vfpe  end  of  the  bottle  a  small  spring  saFety  valve, 
1,  H  ktrodnced,  in  order  that  the  oiinBiderably 
teuviter  from  below  may  be  able  to  make 
nnititMlf  08  the  surface  is  approached.  In 
ntilbti  the  inatmmBDt  may  properly  do  its 
vB^itiieTident  that,  first,  the  stop-cooks  should 
lt»*ffthat  the  weight  attached  to  their  levers 
kiitniffioient  to  close  them;  and,  secondly, 
ftt  fring.  Q,  should  be  so  strong  as  to  ensure  \ 
tk  dmttiiig     of     the     cocks     before    it     itself . 

rnj.  These  conditions  ore  secured  by  I 
bOawing  means  of  adjustment.  The  stop-  i 
nA  no  be  made  stiff  in  the  usual  way,  by  i 
Ip'toi'iS  the  screws  which  screw  the  "keys"  in 
nlvidi;  the  tension  of  the  spring,  B,  con  be  in-  | 
■SMalor  diminished  by  means  of  a  screw  at  the 
Isnr  end  of  the  tube  containing  it ;  and  the 
■■Wilj  of  the  stop-cook  can  bo  regulated  by 
ym  of  the  screws,  x  u.  Although  from  this 
■BD^ou,  the  operations  of  adjustment  may 
^Tmcomplicated,  it  is,  in  fact,  practically  very 
tafk  After  the  first  time  of  use,  it  is  rare  thai 
Wfvthcr  adjustment  is  required  than  a  turn  of 
Miam,  u  X.  The  diameter  of  the  apertures  at 
Wnaidisnecesaarilv  amaller  than  that  of  the 
n  cjbder ;  it  is,  tikerefore,  impossible  for  the 
y*  in  it  to  be  entirely  changed  while  desoending 
pw^t  distance  equal  to  its  own  length.  It 
r^  *  qoeetion,  tiierefore,  for  experiment  tc 
Pws  what  actually  was  the  rate  ot  change  of 
Pfa.  To  this  end,  a  few  experiments  were  made 
fcjfaA-water  lake.  The  bottom  being  filled 
H*  *iter  containing  some  yellow  prussiatti 
1m>Wi,  was  sunk  in  the  lake,  until  the 
#fci  of  the  water  was  on  a  level  with  Ihe 
affitop-cock.  when  the  slwp-oocks  were  opened, 
pkhne  let  go.  On  being  brought  up  again, 
r*  ■ttttnts  were  treated  witli  the  solution  of 
E^Kide  of  iron.  It  was  found  that,  when  th« 
RP*kd  been  sunk  to  a  depth  ot  a  fathom  and 
P'''i  lbs  water  had  beem  entirely  changed,  the 
PMulvai  being  wholly  without  action  on  it. 
r*^4be  certain,  then,  that  the  water  which 
Q**wn  by  this  means  is  an  average  of  the 
.     two  f|thi>nifl  thrrmp-h  whioh  the  bottle  has 

**•  Vn^t  nsad  as  a  nnker  should  be  chosen 
^*  to  impart  sufGdent  velocity  not  to  lose 
|y*Wi«WMsaiily  over  the  operation,  and,  at  the 
]?*  Sue,  not  to  give  an  ezceesivo  velocity  at 
^^sVi>  where  ths  water  is  to  be  collected, 
^fj^tlw  rate  of  chan^  of   water  depends  on 

t^tim  of  the  watCEt  inside  the  bottle,  and  so 
^**ilodtg  of  descent.  In  practice,  for  depths 
j  ^[^  fwtmnnir.  a  weight  of  112  lbs.  was  used, 

«^  depths  bom  25  up  to  100  fathoms,  a 
H^  «l  M  Uw.  iraa  nsed.  For  less  depths  the 
S*  of  tha  Ixittle  itaeU  was  sufficient.  The 
?V  of  ilMnmi  at  the  depth  where  the  water  is 
T^dkabd  ■bonld  not  exceed  12  feet  per  second. 
f^a  Tdpdfy  te  tiu  interval  between  75  and 
a'  tlw  iiirtMM  WAi,  with  66  Iba., 


nine  feet,  and  with  112  Ibs.,  eleven  and  a-half  feet 
por  second. 

When  once  let  go,  it  is  esa^ntiol  that  the  line 
should  run  out  to  the  required  dr.pth  without  a 
check  ;  it  in  then,  however,  immatorial,  as  far  as 
the  water  bottle  is  concerned,  what  itiocmiptions 
occur  in  heaving  in.  The  fulfilment  of  the  condi- 
tion of  running  out  without  a  cheok  never  presented 
any  difficulty  on  board  the  OlialUnger,  depending 
asit  does  on  the  care  of  those  who  take  the  line. 
When,  however,  by  accident  a  check  does  occur, 
the  line  is  stopped,  and  the  water-bottle  brought 
up  again,  reset,  and  sent  down  again.  In  orderto 
utilise  any  such  accidents,  it  is  usual  to  take  the 
water  from  the  greatest  depth  first;  then,  if  a 
check  does  occur,  it  may  occur  at  one  of  the  dedred 
intermediate  depths,  and  so  no  time  wonld  be  lost. 
In  designing  ttie  water-bottle,  it  hod  been  my 
intention  to  use  it  not  only  for  coUeoting  water, 
but  also  as  a  flask,  so  that  the  atmospheric  gaeee 
could  be  boiled  out  of  it  without  transvasing  the 
water.  In  practice,  however,  I  have  not  been  aUe 
to  get  air-tight  stopcocks,  besides  whioh,  it  would 
make  on  inconveniently  large  apparatus  in  a  very 
small  laboratory.  I  have  spoken  of  this  water- 
bottle  as  being  only  nsed  for  intermediate  waters, 
but  there  is  no  reason  why  it  should  not  be  used 
for  bottom  water;  indeed,  where  the  sounding  lead 
does  not  weigh  over  1  owt. ,  it  is  frequently  used  for 
this  purpose.  In  the  case  of  deep  soundings, 
however,  where  a  weight  of  three,  and  sometimee 
four  hnndred-weight  is  used,  the  "slip  "water- 
bottle  is  always  preferred. 


DISCUSSION. 


A  Kembar  asked  how  the  depth  of  the  mud  at  the 
bottom  of  the  sea  woe  determined  ;  and  how  the  initlu- 
ments  would  be  affected  by  it,  because  when  the  in- 
strument  touched  the  soft  nind,  it  would  not  act  as  it 
wonld  if  the  ground  were  hard. 

ns  Chalmun  said  that  having  been  Commander  of 
the  ChaUtnger,  it  was  Bcorocly  neoeasary  to  sav  how 
important  he  considered  the  subject  on  wbiui  Mr- 
Buchanan  had  been  speaking.  It  was  most  important 
for  telegraphic  pnrpoaefl  to  Imow  not  only  the  depth  of 
the  sea,  but  its  properties.  The  ChalUtger  expedition 
bod  been  found  fault  witli  for  not  adopting  at  once 
tbo  present  system  of  sauudinar,  dredging,  and  taldng 
temperatures ;  but  aU  Uicse  things  wore  progressive, 
and,  thanks  to  Sir  WiUiam  Tbamson  and  the  tclegmphic 
eompamea  who  were  also  intorcHted  in  ^leee  m&tten, 
and  to  Mr.  Buchanan  who  vss  worldug  at  it  inde- 
satisfactory  pro- 
!tty  well  satimed 
iding,  for  whioh 
purpose  they  now  all  used  wire,  because  they  could 
get  the  sounding  so  quickly.  In  fact,  when  laying 
telegraphic  cables,  a  sucond  ship,  with  a  wire-rope  and 
lead  36  Iba.  in  weight,  could  follow  and  measom  Qii- 
depth  every  20  or  30  miles  as  the;  went  oIonB,  and 
keep  up  with  the  one  paying  out  the  cable  at  too  rate 
of  five  or  six  knots  an  hour.  In  taking  SbHat  tempera- 
tures,  great  care  was  required,  because  the  themiomiBteni 
-    -   valuable — not  exactly  in  thunselven,  although 


they» 


re  very  deUcat«  inatromeuts — but  becansa  on  u 


worth  any  amount  of  money  for  reference  in  future, 
their  errors  having  been  determined.  At  present, 
therefore,  they  had  not  auffldent  oonMenoe  in  Wire- 
rope  for  temperature  soimdings.     As  legax^  datA^- 
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log,  they  now  loamed  that  tolcgrapli  ahipa  had 
^TCD  np  the  wire-rope  for  picking  up  old  cables, 
on  accauut  of  tho  weight ;  w>  that  at  present  wire 
iras  only  \xspd  for  Boimdiiiga.  The  Uaited  States 
Qovcmincnt.  in  their  operations  in  the  Gulf  of  lleiico 
year  after  year,  had  attMned  a  very  high  state  of 
perfection  Tlie  English  dredges  were  juat  bags  which 
mooped  up  n  cargo  of  mud,  and  oould  cot  bo  scraped 
along  the  bottom.  Sat  the  Americans  had  improved 
apon  that,  and  had  an  iron  frame,  in  the  form  of  a 
parallelogram,  which  was  far  more  sucoeseful.  The 
great  desideratum  now  was,  not  t«  sound  quicker, 
bat  to  attain  more  exactness.  As  to  temperature, 
they  had  got  to  the  decimal  port  of  a  degree, 
which  was  near  enoagh,  but  they  wanted  more 
information  as  to  the  movement  of  the  water  at  the 
bottom.  All  the  meaauremenla  as  yet  taken  in  con- 
nection with  ocean  nmrents  and  tidal  morementa,  were 
on  the  Borface ;  but  there  was  a  great  deal  of  move- 
ment  at  the  bottom,  and  a  knowledge  of  it  was  very 
Toquisite,  especially  for  telegraphic  purpoeeB.  The 
laotion  cauaod  by  a  heavy  sea  was  not  luppoied  to 
extend  more  than  40  or  50  fathoms  down,  but  tele- 

Eaphic  cables  wore  out  at  depths  of  from  300  to  400 
thoms.  BO  that  there  must  be  motion  going  on  down 
there.  The  barrier  across  the  enttanoe  to  the  Medi- 
terranean wan  about  200  fathoms,  or  1,200  feet,  and 
water  below  that  level  did  not  get  into  the  Uediter- 
ranoan.  If  you  sank  a  thermometer,  it  showed  the 
same  temperature  at  20O  fathoms  as  at  2,000,  so  that 
the  bottom  watflc  did  not  move  at  all.  In  the  Atlantio 
or  Pacific,  if  a  tbermometer  denoted  that  the  tempera- 
ture of  the  sea  got  colder  and  colder  as  the  depth  in- 
creaned,  it  showed  that  in  Buch  places  there  must  be  an 
•normouB  movement  of  cold  water,  probably  from 
fho  Pu1e)i,  that  cushioned  up  against  the  barrieis,  and 
got  stopped.  The  great  desideratum  now,  therefore, 
was  an  apparatus  to  denote  the  movement  of  water  at 
different  depths.  With  regard  to  the  temperature  of 
Iho  mud  at  tho  bottom,  when  Sir  Wyvillo  Thomson  and 
ether  gentlemen  were  sifting  out  the  mnd  for  shells  and 
minute  organiiflns,  no  matter  whether  they  were  on  tho 
equator  or  elsewhere,  their  fingers  were  nearly  frost- 
hitteQ,  and  it  was  a  constant  practice  to  cool  the  wine 
by  patting  tho  bottles  in  this  mud.  A  thermometer 
with  a  wooden  cose,  such  as  had  been  shown,  if  sunk  to 
the  depth  of  a  mile,  would  have  the  whole  of  the  sir 
in  tho  pores  of  the  wood  squeezed  out ;  afterwards  it 
would  sink  at  once  in  water,  if  immersed.  Between 
New  Oninea  and  Australia,  the  trawl  often  came  np 
literally  full  of  wood  and  leaves  from  the  bottom,  which 
must  have  become  water-logged  by  the  same  means. 
In  ftiot,  there  was  a  coal  formation  going  on  at  the 


until  they  reached  the  bottom.  It  had  been  supponed 
Uiat  the  water  got  gradually  colder  and  colder  as  the 
depth  incToased ;  but  in  the  Antsrotio  region,  he  felt 
perfectly  certain  that  they  tapped  a  stratnm  of  warm 
waXcT  under  the  cold,  thongh  they  could  not  measure 
it.  Ho  wrote  home  from  Australia  tor  such  a  ther- 
mometer as  Mr.  Negretti  had  now  arranged.  In  the 
Antarctic  regions,  whetherfromthe  greater  density  of  the 
water  or  tram  Bome  other  reason,  there  was  a  cold 
■tratnin  at  the  top,  then  a  warm  stratum,  and  then  a 
oold  itnitam  again  underneath.  Similar  obeervatioBB 
were  required  near  the  North  Pole  also,  bnt  after  all, 
tbs  great  desidsratum  at  present  was  a  method  of 
obtaining  observations  of  submarine  onrrcnts. 


slipping  the  wrong  way,  but  that  very  seldom 

The  Chairman  then  proposed  a  voto  of  than 

Buchanan,  which  was  carried  unanimously. 


IITDUir  SECnOK. 
Friday,  Uorch  4,  1881 ;  Sir  Eichabd 
Bart.,  O.C.S.I.,  D.C.L.,  in  the  chair. 


been  eonudered — and  justly  conudered — 
of  the  press.  He  wished  there  had  been  e. 
larger  audience  on  the  present  occasion,  b 
not  large,  it  was  select.  And  he  must  r 
reader  of  the  paper  that,  through  the  Jour 
Society,  he  had  an  appreciative  and  inJIuentii 
of  between  3,000  and  4,000  membere. 


.    , -n  reply  to  the  qneation  as  to  the  effect 

of  mnd  on  tho  sounding  instruments,  said  that  watei 
bottle*  vu  BO  delicately  slang,  that  the  least  support 
VOoU  tumble  off :  they  did  sometimes  come  up  fuU  of 

madiMutetiiot  watw,  bnt  very  rarely.    He 

Mttmbnai  «  /«iTnre   from  the  Nimding  ^ 


The  paper  read  was  o 


By  J.  M.  KaelMn. 
Perhaps  no  question  has  heen  more  hoti; 

of  late  years  than  tho  value  to  the  people 
country  of  the  political  connexion  ce 
between  Kngland  and  India.  In  less  en 
Bfies  the  benefits  derived  by  the  ruling  i 
all  events,  from  an  extended  empire,  " 
sidered  to  be  too  manifeflt  to  require  di 
and  while,  a  century  ago,  the  American 
which  revolted  from  Great  Britain,  gaii 
champions  of  the  juBfica  of  their  caaea  ei 
Britisb  Parliament,  the  science  of  political 
pby  was  then  bo  undeveloped,  that  sfat 
all  parties  agreed  in  deploring,  as  a 
calamity,  that  Beparation  which  is  appL 
certain  Englishmen  in  our  own  day  as  oi 
greatest  blessings  that  could  have  been  i 
upon  this  country.  On  the  Continent  o< 
the  old-fasbionod  view  of  the  advant^ 
State  of  Imperial  dominion  still  holds  it 
amonetbe  most  advanced  thinkers.  I  net 
remind  you,  for  instance,  of  the  opinion  i 
byDeTooqueville,inl857,tbatitwasthej 
of  India  which  secured  to  England  the 
consideration  she  enjoys  throughont  tt 
and  that  the  losa  of  her  great  dependm 
be  quickly  followed  by  her  decline  to  th 
a  second-rate  power.  In  England,  ho 
modern  school  of  polttioal  essayists,  w 
themaclveB  on  their  superiority  to  vnlg 
dice,  are  fond  of  maintaining  the 
that  the  abandonment  of  India  by  the 
would  increase  the  power  and  leaonice 
□ountiy.  What  ia  morally  wrong,  tliey  ■ 
never  be  politically  right ;  and  they  u«  oc 
vexed  with  such  uneasy  queBtionings  of  t 
OS  to  the  jnstiflablenesa  of  England'*  o 
holding  a  foreign  conntry  in  nttqaci 
they  eagerly  ascribe  to  it  ^  Undi  M  e 
qnences.     Their  way  of  tbinkaav  in  tiuM 


•Qimiiig  «i8Umii»l"'"'>""r«»toEooi». 
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folar  and  Oriental  steamer  in  which  he 
senger  to  roread  out  before  htm  the  map 
*rld,  and  snow  him  what  territories  be- 
England,  and  who,  after  having  had  our 
ad  dependencies  in  Europe,  Asia,  Africa, 
ind  Australasia  pointed  out  to  him,  held 
ids  in  amazement,  and  exclaimed,  '*  WeU, 
liahed  that  Heayen  does  not  inflict  some 
nishment  on  such  a  nation  of  land 
But  they  believe  that  our  insatiable 
ew  possessions  has  brought  with  it  its 
shment,  and  that,  while  England  has 
dia  materially  by  dragging  her  to  the 

bankruptcy,  India  has,  in  her  turn, 
ed  the  English  people,  by  infecting  them 
se  desire  for  power  and  glory,  instead  of 
)ve  of  liberty.  Probably  many  Anglo- 
icials,  after  reading  in  some  impassioned 
the  mischief  of  keepine  India,  a  fervid 
II  of  their  own  pernicious  influence  in 
g  English  society,  must  have  been  able  to 
hat  Warren  Hastings  felt  when,  at  the 

Burke's  speech  for  the  prosecution, 
ial  at  Westoiinster-hall,  he  said  he  was 
1  he  must  have  been  a  great  villain, 
le  never  knew  it  before.  The  only  con- 
Lhey  can  have  is  in  the  reflection  that  these 
e,  for  the  most  part,  written  by  yoimg  men, 
mbition  to  win  a  name  as  philosophical 
ids  them  to  seize  upon  a  taking  subject, 
ich  they  have  no  practical  acquaintance,  and 
gloomiest  pictures  of  the  disastrous  effects 
£  rule  in  India  are  painted  by  persons 
re  never  set  foot  in  that  country,  and  who 
tie  or  no  acquaintance  with  the  real  cha- 
f  the  English  civilians  and  soldiers  by  whom 
rerned.  What  wonder  is  it  if  the  extrava- 
tad  unfairness  of  such  attacks  excite  a 
at  and  sometimes  unreasoning  opposition, 

irritated  Anglo-Indian  officials  set  their 

one  man  against  outside  criticism,  and  vie 
le  another  in  emphatically  asserting  that 
8  the  best  of  all  possible  administrations  ? 
re  have,  on  the  one  side,  high-flown  rhetori- 
cism  which  overshoots  its  mark,  and,  on  the 
•prejudiced  determination  to  defend,  at  all 
i  system  of  government  in  which  the  candid 
r  cannot  fail  to  detect  numerous  imperfec- 
tly aim  this  evening — and  I  do  not  conceal 
ndi  the  hazard  I  run  through  interfering 
tral  in  such  a  quarrel — is  to  steer  a  middle 
letween  these  two  extreme  parties,  and, 
tempting  to  give  you  good  reasons  for 
inguie  doctrine  that  English  rule  in  India 
purely  mischievous  results,  to  offer  some 

criticisms  on  administrative  defects,  the 
>  of    which  is  denied  or  overlooked  by 
ptunists. 
ardly  necessary  to  insist  upon  the  obvious 

guns  which  accrue  to  England  from 
easion  of  an  Eastern  Empire.  A  simple 
tkm  of  them  will  suffice.    In  the  first 

is  no  slight  advantage  to  us  that  the 
teat  of  India  disburses  in  this  country 
S  millions   sterling  a  year,  out  of  the 

eollecied  from  Indian  taxpayers.  The 
miioD,  it  is  true,  does  not  take  this  money 
B  people  of  India  without  giving  them 
]gm aacdiange  for  it.  The  amount  of  the 
represents  the  value  of  munitions 


of  war,  commissariat  stores,  and  railwaj  ma- 
terials sent  out  to  India,  interest  on  English 
capital  invested  in  that  country,  and  payments  for 
skilled  English  labour  employed  in  the  Indian  civil 
andmilitaiy  services,  orin  tneconstructionandsaper- 
intendence  of  public  works.  But,  for  a  country 
which  has  a  good  deal  of  capital  and  skilled  labour 
to  spare,  as  England  has,  it  is  an  imquestionable 
advantage  to  find  such  safe,  constant,  and  profit- 
able means  of  investment ;  and  we  have  only  to 
contrast  the  security  enjoyed  by  the  holders  of 
Tn^lmn  bonds,  and  the  pubhc  servants  of  the  Indian 
Government,  with  the  anxieties  and  losses  endured 
by  Englishmen  who  have  trusted  in  the  goodfaitk 
of  other  Eastern  States,  to  get  a  measure  of  the 
pecuniary  worth  of  our  imperial  supremacy.  But 
the  home  charges  only  show  the  direct  transactions 
between  the  Qovemments  of  England  and  India. 
The  indirect  gains  of  private  enterprise  in  India 
are  also  very  considerable.  British  India  ranks 
now  with  f'rance,  Germany,  and  the  United 
States  among  our  very  host  customers.  The 
United  Kingdom  supplies  her  with  three-fifths  of 
her  whole  imports  of  merchandise;  and,  while 
there  were  not  wanting  a  year  ago  prophets  of 
evil,  who  exulted  over  the  falling  away  in  the 
Indian  trade,  consequent  on  the  famine  of  1878, 
as  evidence  of  the  accuracy  of  their  gloomy 
forebodings,  and  who  predicted  that  it  could  never 
revive,  but  mu8t  continue  to  decline,  it  is  satis- 
factory to  observe  that  there  was  an  immediate 
rebound  after  the  good  harvest  of  1879,  the 
imports  of  merchandise,  in  the  year  ending  March 
31,  1880,  having  exceeded  those  of  the  preceding 
year  by  more  than  three  millions  sterling,  while  for 
eight  months  of  the  present  financial  year,  A^ril 
to  November,  1880,  not  only  was  this  re-action 
maintained,  but  the  imports  of  merchandise  in- 
creased in  value  to  32  millions,  against  24  millions 
in  the  corresponding  period  of  1879,  showing  a 
further  rise  of  25  per  cent.  Nor  do  Englishmen 
make  profits  only  on  the  import  trade  into  India.* 

^Tbadb  op  Bbttish  India,  exclusive  op  Govkbotcbht 
Stohbs   akd   Tsbasxtbe,  on   account   op   Gkr?Hur- 

XENT. 


• 

Tear  ending 
March  31, 1879. 

Tearendinff 
March  31,  I8M. 

Imports: — 

Merohandise    

Treasure 

£ 

36,566,194 
7,056,749 

£ 

39,742,1G< 
11,655,306 

Total 

43,622,943 

61,397,661 

Exports: — 

Merchandise     

Treasure 

60,893,611 
3,895,545 

67,173,16S 
1,928,828 

Total 

64,789,156 

69,iei,98« 

Total  Imports  and   Ex-  ) 
ports.  Private  Trade  . .  ) 

108,412,099 

120,499,647 

Eight  Honths,  Apeil  to  Novembbb,  1830. 

Imports : — 

Merchandise £32,069,340 

Treasure 6,462,616 

Total   £38,eiai>^^^ 
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Merchitndise £44,300,Oi2 

Treaauie I,036,ia7 

Total    £45,342,139 

Total  Imports  and  Sxports  fur 

eight  montliB  of  1680-81 i83,874,00'i 

Statskbkt  Shqwtkq  titb  AiroiraT  or  Sills  Dtcxwh  o 

iMDt*    DUBISU    THE    FoiiOWWO    PEatODS,    AND    TB 

80XB  BEcenrxB  in  Rbspeci  THBHEiw : — 


PBTiod. 

BainDmwii. 

Siun  RecdTed. 

1878-79 

160,123,813 

13,948,606 

1870-BO 

183,600,000 

15,201,810 

IS8O. 

21,500.000 
14,000,000 
10,500.000 
12,000,000 
12,000,000 
15,000,000 
12,000,000 
12,000,000 

1,786,783    '1   16 
1,167,021     2     0 
1,387,04!     2  U 
1.009,672  IB     7 
J,01I,40G    5     3 
1,264.133  19     3 
1,000,370  16  10 
090,078     3     I 

M^ .::::::::: 

Jnly 

Aogoirt 

Septomber    .... 

Ootobi-r 

KorembPT 

11.5,000,000 

9,007,500     9     H 

Tho  greater  portion  of  the  export  trade  from 
India  is  also  controlled  by  Englisb  houses, 
settled  in  the  Presidency  towna ;  and  foar-flfths  of 


.  _ .  If  you  trace  tho 
hutory  of  a  bale  of  Indian  cotton,  exposed  for  sale 
in  the  Liverpool  market,  you  will  probably  find 
tbBit  in  all  its  successive  stages,  after  being  grown 
and  picked  by  the  native  cultivator,  it  has  been 
mode  ready  for  and  brought  to  the  market  by 
English  capital  and  labour.  An  Engliah  agent  has 
selected  it  in  tho  producing  district ;  it  has  been 
earned  down  to  the  sea-coaetby  a  railway  company 
working  with  English  capital  ;  an  English  mer- 
cantile drm  in  Bombay  has  pressed  it,  and  sold  the 
bill  of  PsehnTige  against  it  through  an  English 
broker  to  an  English  bank :  and  it  has  been  trans- 
ported from  Bombay  to  Liverpool  on  board  an 
English  steamer.  So,  again,  with  regard  to 
the  piece  goods  trade  from  this  country,  it  is 
entirely  financed  and  managed  by  Englishmen 
till  the  bales  pass  into  the  hands  of  the  native 
dealers  in  the  baiaar  of  Bombay.  You  will  readily 
calculate  how  many  difierent  profits  this  vast  trade, 
whiuli  may  be  valued  at  a  hundred  miUions  sterhng, 
yields  to  aU  thesecloasea  of  English  manufacturers, 
merchants,  bankers,  middlemen,  shippers,  engi- 
neers, and  other  mechanical  experts.  And  when 
you  add  to  such  mercantile  gains  the  private  re- 
tuitt«nceB  sent  home  by  English  tradesmen  and 
professional  men  settled  in  India,  and  by  the  civil 
and  military  servants  of  the  Crown,  you  can  realise 
how  immense,  in  the  aggregate,  must  be  the  con- 
tributions which  our  great  dependency  annually 
makes  to  the  wealth  of  Engluid.  There  is  not  a 
town,  it  may  bo  said  without  exaggeration  that 
there  is  not  even  a  hamlet,  in  this  country  in 
which  the  frucfifjing  influence  of  the  capital 
thus  acquired  is  not  felt,  although  it  may  not  bo 
tkltnjareocgtuted ;  and  I  do  not  koow  any  indostxy 


in  tho  United  Kingdom,  Bniall 
would  not  BuS^  loss,  if  tiie  conn 
were  broken  off.  But,  it  may  be  i 
able  trade  with  India  would  remi 
country  became  independent.  I  d 
remain.  The  preference  for  indJ 
taxation,  which  is  common  to  all 
enlightened  nations,  and  which 
by  many  Englishmen,  is  on! 
in  India  by  the  authority  of  the  I 
ment ;  and,  if  this  were  onci 
natives  would  speedily  raise  a  lar 
the  State  revenue  by  leryinK  pro 
duties  on  piece  goods  and  ouier  E 
dise,  and  would  injure  our  car 
granting  bounties  to  native 
impress,  too,  of  English  civilisatic 
modifying  native  customs  and  mat 
oities  at  least,  and  creating  a  taste 
and  refinements  of  European  life 
effaced,  and  a  limit  thus  set  to  1 
tension  of  our  trade  in  the  Eaal 
conclude,  therefore,  that  the  mat 
England  are  bound  up  with  the 
our  Indian  Empire.  Whether  or 
sion  of  empire  is  morally  b 
citizens  of  a  free  State  is  a  more 
pntable  question.  It  is  many  yes 
republican  virtue  of  Professor 
took  alarm  at  the  liking  for  arbii 
which  he  detected  in  the  large  and 
of  retired  Anglo-Indians.  80  fur, 
own  e:^)enence  goos,  I  think  1 
Anglo-Indians  generally  hold  vc 
about  matters  of  domestic  policy 
are  rather  inclined  to  make  hg 
troveisies  about  franchises  aiK 
which,  if  we  are  to  hclieve  excib 
cians,  periodically  bring  this  < 
brink  of  a  revolution.  It  is  quite  t 
hand,  that  Anglo-Indians  are,  pe. 
Imperialists  in  the  best  sense  of  tl 
term ;  and  possibly  in  the  preset 
public  mind,  it  is  not  to  be  regrett 
infusion  of  Imperialism  should 
England  year  cy  year,  from  h 
dependencies  in  all  ports  of  the 
imperial  instinct  is  always  activi 
vigorous  nations ;  it  is  nowhere 
energetic  than  in  the  United  Stai 
and  an  observant  companion  of  C 
his  recent  voyage  round  the  wor 
Indians  what  he  took  to  be  tbehis 
remarking  that,  in  their  political 
seemed  to  him  to  resemble  Americ 
Englishmen. 

I  pass  now  to  the  considcrsti 
difficult  branch  of  my  subject — th 
on  the  fortunes  of  the  people  ol 
land's  relations  with  that  oounti^ 
that  the    alliance  between  the 

itually  advantageous,  or  are  1 
of  it  enjoyed  by  one,  while  th 
the  loss,  not  only  of  its  politio 
even  of  the  legitimate  reward 
and  the  natural  increase  of  tli 
earth  P  It  is  not  too  much  to  ■ 
believed  by  many  Englishmen — Bi 
of  persistent  misrepreeestatian- 
bronght  to  the  brink  of  inin  tqr  i 
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•  oezcilesily  imposed  upon  her.  The  plirase, 
10  BekKkkmpicj  of  India,"  is  often  used  as  if  it 
^ibed  AJi  actual  fact,  instead  of  the  vision  of  an 
froa^M  and  distempered  imagination.  The 
Ap^smoe  established  throughout  India  is  de- 
tob^  asbalefulas  the  Pax  iZoTnanawastosome 
pr»^^r-anoe8  of  the  Roman  Empire ;  but  the  re- 
tA^MieBBed  by  the  Roman  historian  to  his 
m^sszi,  Solituainem  faciunt,  pacem  ajppdLant^ 
i  &.'K::>pIy  in  this  case.  England's  crime*  on 
y,  appears  to  be  that,  under  her  rule, 
2)opiilation  has  multiplied  too  freely  for 
"iiyeness  of  the  soil;  that  the  yearly 
ealth  to  England  has  so  impoverished 
,  as  to  leave  no  marsin  of  the  means  of 
stored  up  against  uie  years  of  famine 
at  regular  intervals ;  and  that,  conse- 
Xien  a  scarcity  comes,  the  people,  taxed 
distxxxMt  limit  of  human  endurance,  perish 
(Qiocxs,  because  they  have  neither  food  enough 
joft^^io  eat,  nor  the  money  wherewith  to  pur- 
eiia^xoad.  English  Imperialism  is,  in  fact, 
int^l^  killing  iteelf  by  the  exhaustion  of  its 
aa*  AWell,  this  gloomy  picture  must  strike  with 
iwanexit  anyone  who  is  familiar  with  the  out- 
sdasiis  of  the  steadily  increasing  prosperity  of 
i£k  Can  it  be  possible  that  a  revenue  steady  in 
^ovili  Knd  easy  of  collection,  that  populous  and 
Ni^7  cities,  a  flourishing  foreign  trade,  the  rapid 
Mopment  of  many  new  industries,  and  a  general 
mthe  standard  of  living  among  the  labouring 
es  of  the  population,  whidi  are  the  acceptea 
9  of  well-being  in  all  other  States,  only  con- 
fw  m  India  a  deep-seated  disease  which  is  wasting 
p^  Ae  body  pohtic  ?  Let  us  examine  attentively 
J'jI'twtics  of  trade  on  which  the  believers  in 
.J** « impending  ruin  chiefly  rely.  I  have  jdready 
9^  you  how  profitable  this  trade  is  to  England, 
JJj*we  told  that  it  must  be  in  an  equal  degree 
ffJWile  to  India,  since  that  country,  accord- 
'l »ttie  Custom-house  returns,  exports  every 
gf  twenty  millions'  worth  of  produce,  for  whicn 
■''Pb  nothing  back.  The  fallacy  of  this  argu- 
yfa  in  the  assumption  that  the  Custom-house 


^- aflford  a  complete  balance-sheet  of  the 


ax.i^r^*^  between  the  two  cotmtries.  To  find  out 
9<tliidia  really  gets  in  exchange  for  her  exports 
j^fase,  you  must  add  to  her  imports  of  mcr- 
"^^l^  and  treasure  so  many  millions  for  interest 
y^giish  capital  invested  in  India  in  a  hundred 
■not  ways,  and  so  many  more  for  the  wages 
AesbUed  EneUsh  labour  employed  in  her  ser- 
e;  and  when  uiese  additions  have  been  made  to 
Mraliiations  of  the  Custom-house  authorities, 
it  is  found  to  be  no  loser  by  her  foreign  com- 
oe. 

his  conclusion  is  further  borne  out  by  an 
yiit  of  the  kind  of  imports  she  receives.  She 
not,  as  a  poor  coimtry  necessarily  would  do, 
back  the  value  of  her  exjports  of  cotton, 
JO,  seeds,  tea,  coffee,  and  spices  in  food  and 
an^  for  her  people.  She  imports  what  foreign 
l^mnAimA  flhe  lequircs,  and  is  paid  the  balance 
M  and  silver.  Mr.  Gk>8chen*s  Committee  of 
,  on  the  depreciation  of  silver,  calculated  that, 
s  40  jears  between  1835-36  and  1874-75,  India 
(bed,  m  round  numbers,  silver  to  the  amount 
300,000,000,  and  gold  to  the  amount  of 
,000,000.  The  whole  of  this  gold,  and 
^titj  tlM  gnater  portion  of  the  suver,  were 


manufactured  into  ornaments  or  hoarded.  Since 
1876,  when  the  opinion  generally  prevailed  that  a 
steeply  decline  had  begun  in  the  Eastern  demand 
for  bullion,  the  imports  into  India  have  continued 
on  the  same  scale,  and  it  is  not  a  little  remarkable 
that  in  the  famine  year,  1877-8,  they  amounted  to 
the  sum,  impreceaented  since  the  era  of  the 
American  civil  war,  of  more  than  £15,000,000. 
Now  it  is  surely  preposterous  to  assert  that  a 
country,  which  is  thus  shown  to  be  at  the  present 
day,  as  it  has  been  for  many  centuries,  **  the  sink 
of  the  precious  metals,"  can  be  falling  more  deeply 
every  year  into  a  state  of  hopeless  poverty. 

But,  it  may  be  said,  granted  the  unreality  of  the 
supposed  drain  of  wealth  from  Lidia,  and  uiat  the 
larger  amount  of  capital  now  devoted  to  agricul- 
ture, and  the  increased  facilities  of  communication, 
give  her  a  surplus  stock  of  produce  by  the  sale  of 
which  to  foreign  nations  ^e  can  steadily  enrich 
herself,  still  the  question  remains,  if  the  wealth  thus 
acquired  is  fairly  distributed  among  the  people,  and 
especially  amouR  the  cultivators  of  the  soil.  There 
must  be  something  rotten  in  the  state  of  any 
country  in  which  wealth  accumulates  in  a  few 
hands,  whUo  the  mass  of  the  population  become 
poorer  every  day.  Now,  a  very  strong  opinion  has 
recently  been  expressed  by  Mr.  James  Caird,  who, 
as  a  great  authority  on  agriculture,  was  nominated 
by  the  late  Government  a  member  of  the  Indian 
Famine  Commission,  that,  "  so  far,  our  success  in 
India  has  resulted  rather  in  the  conquest  of  vast 
possessions,  than  in  elevating  the  individual 
man."  The  cultivator  is,  as  a  rule,  he  thinks, 
the  slave  of  the  money-lender.  It  is  not, 
however,  denied  that  the  stock  of  capital  avail- 
able for  investment  in  agriculture  has  in- 
creased, or  that  there  is  a  steady  extension  of 
cultivation.  If,  nevertheless,  the  condition  of  the 
actual  cultivator  in  soma  parts  of  the  country  has 
deteriorated,  the  cause  of  this  decay  must  be 
sought  in  the  habits  of  the  people.  The  tendency 
of  modem  trade  is  to  sweep  away  the  middleman, 
by  bringing  the  ryot,  or  peasant  proprietor,  into 
direct  communication  with  the  European  markets, 
and  thus  enabling  him  to  make  larger  profits  on  the 
sale  of  bis  produce  ;  but  no  change  of  this  kind  can 
permanently  benefit  small  holders,  who  have  no 
money  of  their  own,  who  think  it  a  mark  of  res- 
pectability to  be  deep  in  their  bankers'  books,  and 
who,  by  an  honourable  custom,  make  themselves 
responsible  for  their  fathers*  debts.  The  ryots  of 
the  Deccan  had  a  magnificent  opportunity  of 
making  themselves  and  their  fanulies  for  ever 
independent  of  tJie  village  usurer  during  the  five 
years  of  the  American  civil  war,  when  the  price 
of  Indian  cotton  was  more  than  quadrupled.  But 
they  fancied,  as  the  Bombay  Government  did,  that 
this  exceptional  period  of  prosperity  could  be 
maintained ;  and  so,  while  they,  on  the  one  hand, 
exercised  no  thrift,  the  Gk>vemment,  on  the  other 
hand,  raised  their  rents,  imtil,  in  the  long  period 
of  falling  prices  which  succeeded  the  American  war, 
their  situation  became  intolerable.  The  remedy 
sought  by  the  Qovemment  for  this  state  of 
things  is  the  limitation  of  usury ;  but  there  can 
be  no  more  grievous  economical  mistake  than, 
in  the  hope  of  averting  political  mischief,  to 
root  an  impoverished  peasantry  in  the  soil,  and 
drive  capital  away  fropi  cultivation.  But  Mr. 
Cfldrd    goes    on    to    say  that  the   condiidfiin.  ^ 
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"the  landless  labourer"  is  stiU  more  deplor- 
able than  that  of  the  cultivator.  '*  Though 
wages  have  risen  at  the  centres  of  industry, 
this  is  not  the  case  in  the  purely  agricultural 
parts  of  the  country.  In  such  localities  the 
labourer  gets  the  same  dole  that  he  got  in  the  last 
generation.  The  numbers  of  such  people  are  in- 
creasing, and  their  condition  is  becoming  every  ten 
years  more  desperate.  Thus,  the  greatest  difficulty 
with  which  the  Indian  statesman  is  confronted  is 
over  population,  with  constant  increase,  and  his 
first  ana  main  duty  will  be  to  carry  out  a  policy 
under  which  the  people  maybe  enabled  to  provide 
themselves  with  food.  An  exhausted  agriculture 
and  an  increasing  population  must  come  to  a  dead 
lock.*'  Elsewhere  he  says,  "  Population  is  increas- 
ing, the  price  of  food  is  rising,  the  production  of  it, 
as  e^own  by  exports,  scarcely  advances ;  whilst,  as 
the  number  of  the  landless  class  who  depend  on 
wages  is  constantly  growing,  the  supply  of  labour, 
in  the  absence  of  industries  other  than  agri- 
culture, must  soon  exceed  the  demand.  Already 
their  wages  bear  a  less  proportion  to  the  price 
of  food  than  in  any  coimtry  of  which  we  have 
knowledge.  The  common  price  of  ^ain  in  the 
Southern  States  of  America,  on  which  the  free 
black  labourer  is  fed,  is  the  same  as  that  of  the 
Indian  labourer,  viz.,  50  to  60 lbs.  the  rupee.  But 
his  wages  are  eight  times  that  of  the  Indian,  28.  to 
2s.  3d.,  against  3d.  a  day,  whilst  the  climate  is 
much  the  same  in  its  demands  for  clothing  and 
shelter."  The  reply  of  the  Government  of  India  to 
this  formidable  indictment  is  an  admission  that 
''the  population  of  some  parts  of  India  is  very 
dense,  especially  in  the  Ganges  Valley,  from 
Saharanpur,  in  the  north-west,  to  Tipperah,  in  the 
south-east,"  and  that  it  is  **  in  some  parts,  already 
too  thick  for  the  country  and  its  produce."  At 
the  same  time  the  Government  maintains  what,  in 
face  of  this  admission,  would  seem  to  be  the  para- 
dox, that  wages  have  risen  in  India  during  the 
last  20  years.  The  wages  of  skilled  labour  of  all 
kinds  have  risen  considerably,  but  even  the  wages 
of  rural  labourers  show  a  distinct  improvement." 
Dr.  W.  W.  Hunter,  in  his  recent  lectures,  seems  to 
take  almost  as  unfavourable  a  view  of  the  case  as 
Mr.  Caird  does.      Speakinir  of    tibe  increase  in 


numbers  of  the  inhabitants  of  British  India,  he 
says: — 

'*  The  average  population  is  now  211  to  the  square 
mile.  How  thick  tnis  population  is  may  be  resdised 
from  the  fact  that  fertile  rrance  has  oxJ^  1 50  persons  to 
the  square  mile ;  while  even  in  crowded  England,  where- 
ever  the  density  approaches  200  to  the  square  mile,  it 
ceases  to  he  a  mnl  population,  and  has  to  live,  to  a 
^fieater  or  less  extent,  by  manufactures,  mining,  or  citv 
mdustries.  Throughout  wide  districts  in  Indus,  each 
acre  of  land  has  to  feed  a  human  being  for  a  year.  In 
certain  smaller  areas  of  Bengal,  two  persons  have  to 
live  on  the  produce  of  each  cultivated  acre,  or  1,280 
persons  to  the  cultivated  square  mile.  We  speak  of  the 
poverty  and  the  miserably  small  farms  of  tibe  Irish 
peasant.  Well,  Ireland  has,  according  to  the  last 
census,  169  persons  to  the  square  mile.  But  we  can 
take  13  districts  of  Northern  India,  equal  in  size  to 
Ireland,  which  have  to  support  an  average  of  680  per- 
sons to  the  square  mile,  or  over  one  person  to  each 
aore." 

1  venture  to  protest  against  the  tone  of  exaggera- 
tion which  pervades  criticisms  of  this  sort.    The 
Bvenge  popuJaUon  of  Belgium  to  the  square  mile 


is  451 ;  of  England  and  Wales,  389;  of 
377 ;  of  the  Netherlands,  291 ;  of  the 
empire,  289 ;  of  Great  Britain  and  Irehu 
of  Wurtemberg,  249,  and  of  Italy,  237. 
therefore,  is  very  far  from  topping  the 
Germany,  with  a  population  of  193  to  th 
mile,  treads  very  closely  on  her  he^. 
superabundant  population  of  India  is  mail 
f oimd  in  the  broad  valley  of  the  Lower 
which  possesses  a  soil  of  unrivalled  fertilit 
capable  of  maintaining  probably  twenty  t 
population  that  could  live  upon  an  equs 
territory  in  the  G^man  Empire.  Dr. 
declares  that,  **  after  a  minute  compari& 
condition  of  ihe  Bengali  peasant  in  our  o^ 
with  the  facts  discTosed  in  the  old  m; 
records,  he  is  compelled  to  the  conduc 
throughout  large  areas,  the  struggle  fo 
harder  than  when  the  country  iirst  passed 
hands."  I  hope  he  will  publish  the  evideo 
appears  to  him  to  justify  this  conclusion 
opinion  of  employers  of  labour  in  other 
India  is  that  the  Bengali  is,  as  a  rule,  de 
the  inducements  to  emigration  hdd  out 
because  he  is,  on  the  whole,  tolerably  welli 
with  his  lot.    His  wants  are  few  and  ead 

Slied ;  and  when  Mr.  Caird  contrasts  1 
ition  with  that  of  the  free  black  labo 
America,  he  forgets  that  Indian  coolies  have  i 
tmder  native  no  less  than  under  British  ru 
accustomed  to  do  a  comparatively  sh'glit 
of  daily  labour  for  wages  which  they  canli' 
but  which  would  hardly  keep  body  a 
together  in  any  other  country  in  the  worl 
indignation  which  is  sometimes  felt  by  Eng 
when  they  hear  that  in  India  the  labourer 
at  the  rate  of  4  d.  to  6d.  a  day  is  quite  mi 
By  religion  and  custom,  all  classes  of  Hin 
as  a  rule,  wonderfully  abstemious ;  and  the 
painted  a  hundred  years  ago  of  the  Peii 
head  of  the  Mahratta  nation,  sitting  on  ho 
with  his  spear  stuck  in  the  ground  by  1 
and  making  his  dinner  off  a  handful  of 
grain,  represents  no  extraordinary  indde 
the  usual  way  of  life  of  all  the  Mahratta 
prince  to  peasant.  Possibly,  even  the 
rural  labourer,  earning  his  12s.  to  8s.  a  w( 
compelled  to  live  on  animal  food  and  stron 
and  to  buy  plenty  of  warm  dothing,  i 
unable  at  all  times  to  gpiard  himself  agai 
and  hunger,  might  envy  the  Tn<^iftT^  coo 
his  4d.  a  day,  who  can  be  content  with  his 
rice  or  grain,  and  with,  perhajM,  only  a  ra 
his  loins,  is  secured  by  his  genial  dima 
knowing  what  is  meant  by  the  cold,  wind 
worst  enemy  of  the  poor  in  Northern 
One  thing  that  usuaUy  escapes  notice  is  tl 
of  the  general  employment  of  Indian  woi 
children  in  out-door  labour.  This  custon 
the  nominal  rate  of  wages  of  the  men,  ^ 
the  same  time,  it  may  trable  or  qnadn 
earnings  of  each  family. 

The  whole  controversy  about  over-po 
resolves  itself  into  this  question : — Are  t 
of  wages  relatively  higher  or  lower  in  pr 
to  the  prices  of  food-grains  than  tbej  wei 
twenty  years  ago  P  It  is  unnecesttiy  to  gi 
back  in  our  inquiry,  because,  if  the  pi 

I'  exhaustion  is  really  going  on  in  India, 
to  be  more  plainly  visiole  in  ili  later 
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ign,  Thv  eliiborftte  npoit  of  the  Puuiue 
on  wntuna  no  exact  mformBtioa  on  the 
bUO,  vliile  soiae  of  tie  CommiasioziorA 
Jj  HKrt  that  the  economical  conditioii  of 
ry  it,Qa  tbe  whole,  uaproviag,  others 
'It  ditaatitfied  with  it.  Am  the  eridence 
uia  Cinnmissioa  has  nut  been  published, 
■o  meuia  of  ostimating  the  comparatjve 
Bioae  OondnBioDS.  I  haro  tboagbt,  there- 
t  it  might  be  worth  wbUe  to  collect  infor- 
ithe  (abject  from  independent  Bources, 
Wto  received  from  Mr.  Middleton,  a 
hthe  film  of  Messrs.  Glover  and  Co.,  the 
T*a  railway  contractors,  and,  I  shoold 
'•lirgeat  employers  of  labour  in  India,  a 
ip»per  embodying  tbe  results  of  his  many 
«P«rience  in  the  North-West  and  Central 
•    He  sayi  :— 

n-ytai  PaenacBS. — I  am  of  opinion  that 
P*  rf  Ubow  in  general  hare  increased  to 
™  Cf!  an  average  of  33  per  cent. ;  some 
<■><>  len,  bat  that  the  Itu^st  increase  has 
ijse  piiag  of  the  conuoon  coolie  labour.  The 
J*  »i»  are  various:—  1.  Increase  of  work, 
■*  to  the  country  being  opened  out  by 
^  W'  3.  Increase  of  acreage  under  cultiration. 
|W  of  Tuioua  industries,  such  as  cotton  and 
ilk  li«  tea  industry,  and  similar  highly  onlti- 
nancdens  opened  out  by  EuropesnH.  4,  The 
■M  id  food  caused  by  the  facilities  of  drawing 
>  ttt  lea-porta  for  eiportation  of  aU  surplus 
Willed  lutwur  has  undoubtedly  not  made  the 
■>U  Ihe  ordinary  working  or  coolie  labour  has 
nd  thii  I  attribute  to  a  larger  number  being 
!Wj  year  as  artisans — to  my  knowledge  ryots 
ttled  their  sons  as  masons,  carpenters,  &c.  I 
4  «lCbatuh  population  has  slightly  increaaed  in 
IMde,  the  average  of  grain  food  raised  has  in 
teaoMd.  The  comiby  has  passed  through 
Hn  of  under-average  crops,  but  in  the  history 
•sd  other  countries  such  visitations  have  been 
■unon.  Iliey  were  far  more  severe  in  their 
■  ■aaent  fames,  thnmgh  tbe  want  of  informa- 
«eaas  of  tranat  for  food,  but  that  the  oountrv 
vw  overburdened  with  papulation  is  what 


to  import  laboor  from  the  (so  called)  teeming  popula- 
tion of  Bengal  and  the  North-Wettt  Frov&OM,  the 
fields  sigh  in  vain  for  the  rural  population  they  hold  oat 
Bnch  rich  attractions  to.  From  the  above  conmderations, 
I  am  of  opinion  that,  apart  from  increased  skilled  coltl- 
vatiou,  India  can  yet  feed  on  its  present  production  a 
population  greater  than  now  depends  on  it." 

Mr.  Glover  himself  writes : — 

"  In  the  North-West  Provinoes  and  Hajpntana, 
where  I  have  been  engaged  in  making  railways  since 
1872,  labour  has  not  only  risen  in  valne  by  about 
&0  per  cent.,  but  it  has  become  scarce  in  proportion, 
this  scarcity  being,  no  doabt.  caused  by  the  inereased 
demand  for  labour  on  the  fresh  land  token  into  cultiva* 
tion,  and  by  the  gradual  oxtcnsion  of  railways. 
Wherever  a  railway  is  made,  labour  at  once  increases 
in  price  very  much,  and  has  never  again  receded  to  the 
price  paid  when  a  line  was  first  started.  In  Bombay 
itaelf  ubour  has  certainly  hioreased  in  price  from 
30  to  60  per  cent,  during  the  past  ten  yean. 

This  statement  with  regard  to  Bombay  is  oon- 
firmad  by  my  own  experience  of  the  rise  in  the 
wages  of  domestic  servants,  and  labour  of  all 
kinds,  in  the  Presidency  town,  at  all  events  ;  and 
one  cause  assigned  for  the  deterioration  in  the 
quality  of  the  recruits  for  the  Bombay  army  of 
late  years  is  that  the  soldier's  pay,  once  thought 
very  liberal,  is  now  less  than  the  wages  which  can 
be  earned  by  the  same  class  of  men  in  civil  life. 
A  gentleman,  who  has  had  great  experience  in 
letting  contracts  for  large  works  in  and  near  the 
city  of  Bombay,  writes  to  me : — 

"In  lSQS-69  the  rates  for  ooolioi  on  the  roads  was 
from  3  to  4  annas  a  day,  it  is  now  6  annas.  Two  to  3 
annaa  was  the  charge  for  women  ooohes,  now  the  charge 
is  4  annas.  The  rates  for  skilled  labour  In  1869,  as 
compared  with  those  now  paid  were,  a  good  mason,  S 
"■■'■■•---  a  day ;  caipent<*8, 


I  speak  from 


h  being 
•anal  experience),  it  is  uu-  uiut^  lumu  uim' 
lUect  a  large  number  of  labourers  on  earth- 
lich  is  the  labour-key  in  this  country)  than 
St  mnch  enhanoed  rates,  although  they  are 
)d  better.  The  working  man  ia  mors  mde- 
few  are  dependent  for  their  daily  food  on  the 
uoth  system,  and  I  consider  that  the  largely 
ose  of  railways,  as  ntoans  of  moviug  long 
shows  an  accumnlation  of  wealUi  which  did 
pievjonaly.  Now,  such  accamulstion  coald 
rendted  from  a  smaller  increase  in  the  price 
ra  of  wages,  and  the  price  of  food  is  a  sure 
of  the  too  dense  or  meagre  population  of  a 

UL  FiovixcBS. — Here  there  has  been  a  large 
1  Hiepovnlation,  but  not  nearly  in  proportion  to 
Mof  etulavation,  andto  the  increase  of  retnma 
Nowbete  in  India  have  the  people  bettered 
tim  ia  tbe  last  ten  years  mote  than  in  this 


w,  throng  the  agricultural 
hj  Inmiaim  of  food-grains,     vase  tracts  yet 
I  faa  laiMight   under  the  plough,  and    these 
a«M  *■■—.—«  — ral  milhons  more  than  they 


oK.i." 


lu  the  rural  districts  of  the  Bombay  Preaidenoy, 
of  course,  tbe  change  has  not  been  so  marked.  My 
friend,  Mr.  John  Gordon,  the  secretary  of  the 
Bombay  Chamber  of  Commerce,  whose  masterly 
papers  on  financial  and  eoonomicol  questions  are 
familiar  to  all  persons  interested  in  Indian  affairs, 
has  taken  much  trouble  to  supply  me  with  tables, 
showing  the  variations  in  the  prices  of  food  and  of 
skilled  and  unskilled  labour  throughout  the  dif- 
ferent districts  of  the  Bombay  Presidency  during 
the  last  ten  years.  These  tables  are  printed  on 
three  fallowing  pages.  I  may  say  generally 
that  they  show  very  remarkable  changes  in  the 
prioes  of  food,  while  the  rates  for  skilled  labour 


stationary,  or  slightly  increased.  The  food  graiaa 
of  Western  India,  jowari  and  bajri,  are  kinds  of 
millet  which  are  never  exported,  and  which,  there- 
fore, are  quite  unaffected  by  the  development  of 
the  trade  with  foreign  countries.  Their  price 
varies  with  the  more  or  less  pr^itious  oharaoter  of 
the  rainy  season.  Thus,  in  December,  1S77  (a 
year  of  famine),  only  nine  seers  of  jowari  could 
be  bought  for  a  rupee  in  one  of  Uie  rural  col- 
lectorates,  whUe,  in  December,  1680,  29  seer* 
could  be  bought  for  the  same  money.  Tbe  lot 
of  the  labourer,  whose  wages  remain  stationary, 
is,  therefore,  good  or  bad  according  to  the  abund- 
ance 01  scarcity  of  the  leuoiu',  vtv^  \^  «Tk&«ak£a 
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STATEMENT  OF  THE  PRICES  OF  LABOUR  PER  DIEM  IN  THE  DISTRICTS  OF  THl 

BOMBAY  PRESIDENCY. 


liABOUB. 


Ahmxdabad : — 

Skilled 

Unskilled 


Xaiba:— 
Skilled  .... 
Unskilled. 


Pakchmahab 

Skilled 

Uiukilled... 


Soeat:— 
Skilled  .... 
Uoflkilled. 

Broash  : — 
SkiUed  .... 
Unakilled. 


Kbakdxish  :— 

Skilled 

Unakilled 


Nazik  :— 
Skilled  .... 
Unskilled. 

Tbaha  :— 

Skilled  .... 
Unskilled. 


KOLOBA  :— 

Skilled  .... 
UnikiUed. 


Ahxadxuoar  :— 

Skilled 

UnakiUed 


BiLOAUM  :— - 

Skilled 

UnskiUed.. 


Dhabwab  : — 

SkiUed 

Unskilled... 


Xauldoi:— 
SkiUed  . ... 
UnskiUed.. 

Kahaba : — 
Skilled  ..... 
UnskiUed.. 


Pdita:— 
Skilled  .... 
UnskiUed. 


BcmrAoiBi : — 

SkiUed 

UnskiUed.... 


1871-72. 


Bataba  :— 
SkUled  .... 
UnskUled. 


Sholapobb : — 

SkiUed 

UnskiUed 


R.    a.    p. 
10    0 
3    0 


10    0 
4    0 


10    0 
8    0 


8    0 
6    0 


12    0 

4    0 


IS    9 
8    8 


14    0 
4    0 


10    0 
4    0 


10    0 
4    0 


12    0 
8    0 


9    0 
8    6 


10    0 
4    0 


12    0 
7    6 


12    0 
4    6 


10    0 
6    0 


8    0 
8    0 


12    0 
8    9 


12    0 
4    0 


1872-73. 


1873-74. 


R.    a.   p. 

10    0 

3    0 


10    0 
4    0 


9    4 
2    8 


7    0 
4    0 


12    0 
4    0 


13    6 
4    0 


12    0 
4    0 


10    0 
4    0 


10    0 
8    9 


12    0 
3    6 


10    0 
4    0 


12    0 
4    0 


12    6 
7    7 


14    0 

3    4 


10    0 
4    0 


8    0 
3    0 


12    0 
8    9 


12    0 
4    0 


R.    a.   p. 

12    0 

3    3 


6  to  10a. 
8  to   4a. 


9    4 
2    8 


10    0 
6    0 


10    4 
4    0 


10    8 
8    9 


14    0 
4    0 


8a  to  R.1 
2  to  6a. 


8a.  to  R.2 
3  to  4a. 


up  to  R.1 
4    0 


10    0 
4    0 


12    0 
4    0 


12    6 
7    7 


8a.  to  R.1 
3  to  6a. 


10   0 
4    0 


9    0 
6    8 


4a.  to  R.1 
lto4a. 


ItoR-U 
2  to  5a. 


1674-75. 


R.    a.   p. 

12    0 

4    0 


6  to  10a. 
8  to  4a. 


7    0 
2    9 


8    0 
4    0 


10    3 
4    0 


10    4 
3    7 


12    0 
8    0 


6a.  to  R.1 
2  to  6a. 


8a.  to  R.2 
3  to  4a. 


np  to  12a. 
up  to  4a. 


10    0 
8    0 


8    0 
4    0 


12    3 
6    0 


8a.  to  R.1 
8  to  6a. 


10    0 
8    0 


8    6 
3    6 


up  to  R.1I 
up  to  8a. 


4a.  to  R.1 
up  to  4a. 


187fr-76. 


R.    a.   p. 

12    0 

8    3 


6  to  10a. 
3    0 


8    0 
2    9 


8    0 
4    0 


9    2 
3  10 


10    4 
8    7 


12    0 
3    0 


8a.  to  R.1 
2  to  6a. 


8a.  to  R.2 
3  to  4a. 


up  to  12a. 
up  to   4a. 


12    0 
4    0 


11    0 
4    0 


12a.  to  R.1 
3    6 


8a.  to  R.1 
3    0 


10    0 
3    0 


8    8 
3    6 


up  to  R.1 
up  to  4a. 


4a.  to  R.1 
up  to  4a. 


1876-77. 


1877-78. 


R.    a.   p. 

12    0 

3    8 


6  to  10a. 
8  to   5a. 


7    1 
2    6 


10    0 
5    0 


10    0 
4    0 


10    4 
3    7 


10    0 
3    9 


8a.toR.18a. 
2  to  7a. 


8a.  to  R.2 
8  to  4a. 


0    4 
up  to  3a. 


8    0 
8    0 


10    0 
2    6 


12    0 
2    0 


8a.  to  R.1 
2  to  6a. 


8    0 
2    0 


9    0 
4    0 


up  to  R.1 
up  to  5a. 


4  to  12a. 
Ito  3a. 


R.    a.   p. 

12    0 

3    3 


6  to  8a. 
3  to  4a. 


6  10 
2    6 


8    8 
4    0 


8    0 
8    8 


8    0 
3    0 


10    0 
2    8 


1878-79. 


8a.  to  R.li 
2  to  5a. 


8a.  to  R.2 
8to4a. 


9    0 
up  to  3a. 


8    0 
8    0 


8    0 
8    0 


12    0 
8    0 


8a.  to  R.1 
2  to  6a. 


8    0 
8    0 


8    9 
8    6 


uptoB.1 
up  to  4a. 


4tol2a. 
Ito  8a. 


IST 


R.    a.  p. 

12    0 

8   3 


6  to  8b. 
8to4a. 


7    8 
2    4 


8   0 
4   0 


8    0 
3   0 


8    0 
3    3 


12    0 
8    0 


8a.toR.li 
StoSa. 


8a.  to  R.1& 
8to4a. 


8    6 
2    6 


8    0 
3    0 


10    0 
3    6 


IS    0 
3    0 


8a.  to  R.1 
2  to  6a. 


8    0 
3    0 


9    0 
3    6 


aa.toB.1 
lito4A. 


8kt 


4tol2B. 
Ito  4a. 


J 


41 
II 


of  these  figures,  so  far  as  it  goes,  proves  that,  even 
in  districts  remote  from  the  centres  of  industry, 
the  *' individual  man,"  whose  interests  Mr.  Caird 
wishes  us  to  care  for,  has  not  been  injured  by 
British  rule. 

Another  conclusion,  which  seems  inevitable  from 
this  necessarily  imperfect  survey  of  the  state  of 
India,  is  the  supreme  importance  of  public  works 
in  that  country.  The  construction  of  railways  is 
everywhere  accompanied  by  a  rise  in  the  prices  of 
agnoultund  produce,  and  high  prices  are  a  rign  of 


\ 


prosperity  when  the  wages  of  labour  inent 
we  mid  they  do,  in  at  least  an  equal  ratio.  I 
not  the  want  of  food,  but  the  dimoulty  of  M 
it  within  reach  of  the  people  in  the  dumAi  0 
with  a  dearth,  that  caused  the  griAVoas  loiti 
in  recent  famines;  and  the  desoriplkxilM 
the  late  Lord  Lawrenoe  twenW  jeen  Pp^ 
of  grain  rotting  on  the  ground  m  the  PuQ" 
want  of  the  means  of  transport  to  xniiMi  V 
supplies  is  still  applicable  to  many  jiuttd» 
For  it  is  not  much  to  boast  of  ttat  la  tteootf 


JOXTR^AL  OF  THE  SOCIETY  OF  AET8,  Maech  11.  1881. 


347 


ears  we  haye  built  a  system  of  trunk  lines 
ng  oyer  nearly  9,000  miles,  in  a  coontry  as 
i  all  Europe,  exoludins;  Bussia.  The  United 
idd  nearly  as  many  thousand  miles  to  their 
r  system  every  year,  while  we  creep  along 
ii&,  maintaining  an  enormous  and  costly 
shment  to  superintend  the  construction  of 
three  hundred  miles  a  year.  This  unwise 
ony  has  been  endorsed  by  the  Public  Works 
ittee  of  the  House  of  Commons  in  1879,  which 
ily  limited  the  annual  amount  to  be  ex- 
donrailways  and  irrigation  works  in  India  to 
0,000;  and  it  has  its  supposed  justification  in 
^  of  the  Indian  finances.  We  are  often 
dthat  taxation  in  India  has  reached  its 
t  limit,  and  that  still  the  revenue  is  in- 
fit  to  cover  the  constantly-increasing  ex- 
ire.  It  is  a  sufficient  answer  to  this  state- 
(o  say,  that  the  total  debt  of  India  on 
31, 1879,  only  amounted  to  £138,000,000, 
ch  amount  £33,000,000  represents  capital 
1  in  public  works,  so  that  tne  debt  against 
be  Government  holds  no  property  does  not 
two  years*  revenue.  Without  wisbing 
ipate  the  budget  which  will  be  brought 
next  week  at  Calcutta,  I  may  safely 
'  that  the  results  of  the  present  financial 
astound  critics  who  refuse  to  believe  in 
city  of  Indians  resources,  and  who  imagine 
nast  have  been  completed  by  the  unf  ortu- 
der  made  last  year  about  the  cost  of  the 
^ar.  Nor  can  it  be  pretended  that  the 
is  raised    by  an   oppressive   system    of 

The  salt  tax  alone  touches  the  poor ; 
ough  it  is,  in  some  respects,  objeo- 
-as    all    taxes    are — there  is    no    otber 

general  consumption  which  is  used  in 
kli  quantities  as  salt,  so  that  the 
f  duty  paid  by  each  consumer  is  infini- 
As  to  the  richer  classes,  there  is  no 
n  which  their  position  as  regards  the 
oi  taxes  is  more  enviable  than  in  India, 

many  years  tbey  even,  by  persistent 
ncceeded  in  getting  themselves  exempted 
ct  taxation  in  ,any  form,  while  the  in- 
es  they  pay  are  quite  trifling.  This  being 
about  Indian  finance,  I  would  put  it  to 
a  largely  increased  annual  expenditure 
blio  works,  and  especially  upon  rail- 
ailed  for  in  the  interest  of  the  country, 
remment,  which  receives  more  than 
00  a  year  from  the  land,  to  which  it 
the  place  of  a  landlord,  is  boimd  to  lay 
siderable  portion  of  this  revenue  in  works 
to  increase  the  productiveness  of  tbe  soil, 
ve  cultivators  improved  means  of  access 
oarkets ;  and  such  judicious  expenditure 
amply  repaid  by  the  consequent  rise  in 
and  rent  of  land. 

^hat  way  should  these  works  be  executed, 
e  enterprise,  or  by  the  direct  agency  of 
?  Loitl  Dalhousie  reconciled  the  two  by 
joxnt-Btock  companies  to  raise  railway 
Oder  a  Government  gpiarantee ;  and  this 
iroriced  well,  for  the  guaranteed  lines  are 
f  built  and  economically  managed,  and, 
f  nov  pay  the  full  5  per  cent,  interest, 
rol  cxerciied  by  the    State    in    return 

^[iianDtee    prevents     the     companies 
fheir     privileged     position    by 


charging  excessive  rates  and  fares.  But  some 
years  ago,  when  railway  traffic  was  not  yet  de- 
veloped, and  the  State  sufiPerod  a  heavy  annual  loss 
from  having  to  make  good  the  deficiency  of 
interest  at  the  guaranteed  lines,  the  Government 
of  India  resolved  to  have  nothing  more  to  say  to 
private  enterprise,  but  to  make  its  own  railways 
for  the  future.  It  hoped  thus  to  effect  a  great 
saving  of  money ;  and,  to  make  assurance  doubly 
sure,  it  determined  to  chcmge  the  Indian  railway 
gauge,  and  construct  a  system  of  narrow  gauge 
lines,  which  would  at  least  be  cheap,  if  they  were 
not  so  good  as  the  broad  gauge  lines.  This  experi- 
ment was  begun  in  1870,  and  we  are  now  able  to 
assert  that  it  has  completely  failed.  From  Mr. 
Juland  Danvers*s  last  report,  it  appears  that  about 
2,500  miles  of  State  railways  had  been  constructed 
up  to  the  end  of  1879,  at  a  cost  of  £25,000,000,  so 
that  the  average  cost  has  been  £10,000  a  mile,  a 
rate  at  which  private  companies  could  easily  have 
built  the  lines  on  the  broad  gauge.  The  working 
of  the  State  lines,  again,  compares  unfavourably 
with  that  of  the  guaranteed  lines,  the  expenses  of 
management  forming  a  much  heavier  per-oentage 
on  the  gross  receipts,  so  that  the  net  earnings  are 
only  at  the  rate  of  about  £1  3s.  per  cent,  per 
annum.  Nor  is  the  real  cost  of  these  lines  fully  shown 
in  Mr.  Danvers's  report.  The  Indian  Goverment, 
when  it  determined  to  construct  its  own  railways, 
allowed  the  companies*  experienced  engineers  to 
leave  India  by  the  score,  while  it  founded  an 
engineering  college  of  its  own  at  Cooper*s-hill  to 
supply  recruits,  who  go  out  with  all  the  practical 
part  of  their  business  to  learn.  The  heavy  cost  of 
maintaining  this  college,  and  the  pensions  of  the 
engineers  trained  in  it,  ought  to  be  added  to  the 
charges  for  State  railways.  The  chief  cause,  how- 
ever, of  the  excessive  expenditure  on  these  lines  has 
been  the  unfortunate  decision  of  the  Government 
to  introduce  the  r  arrow  gauge  into  India.  Surveys 
were  made,  and  hundreds  of  miles  laid  down  on 
this  gauge  in  Northern  India,  before  the  military 
authorities  were  able  to  convince  the  Secretary  of 
State  that  break  of  gauge  would  be  a  fatal  defect 
on  lines  intended  for  use  in  time  of  war ;  and  then 
all  this  work  was  suddenly  abandoned,  and  the 
gauge  of  the  Punjab  Nortnem  and  Indus  Valley 
Snes  made  uniform  with  that  of  the  broad  gauge 
system  of  the  rest  of  India.  The  only  important 
trunk  line  which  the  champions  of  the  narrow 
gauge  have  succeeded  in  keeping  in  their  hands  is 
the  newly-opened  Western  Rajputana  Bail  way, 
which  completes  the  direct  connexion  between  the 
seaport  of  Bombay  and  the  cities  of  Delhi  and 
Agra ;  and,  with  regard  to  this  line,  the  Governor 
of  Bombay  said  tbe  other  day,  on  opening  it, 
that  it  was  so  inadequate  for  the  traffic,  that 
before  many  years  were  over  it  would  have 
to  be  taken  up  and  reconstructed  on  the  broad 
gauge.  You  can  conceive  what  a  blunder 
has  been  made  with  this  line,  if  you  will  suppose 
for  a  moment,  that  London  had  no  railway  con- 
nection with  Manchester  except  by  a  roundabout 
railway  through  York,  and  that,  on  a  direct  line 
being  projected,  the  State  insisted  on  having  it 
built  with  a  much  narrower  gauge  than  that  used 
on  all  the  lines  in  either  the  north  or  south  of 
England.  Evidently,  such  a  break  of  gauge 
would  defeat  the  very  purpose  the  line  was  in- 
tended to  fulfil,  that  of  making  oommonication 
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between  London  and  Manchester  quicker  and 
more  conyenient,  and  this  is  exactly  what  has 
been  accomplished  by  the  Government  of  India 
with  regard  to  the  line  from  Bombay  to  Delhi. 

I  have  insisted  on  this  case  at  some  length, 
because  it  illustrates  what  I  take  to  be  the  cardi- 
nal defects  of  our  administration  in  India,  namely, 
the  grasping  love  of  power  which  too  often  distin- 
guishes high  of&cials,  their  insensibility  to  public 
opinion,  and  their  dislike  of  private  enterprise.  The 
members  of  the  Government  of  India  are  usually 
high-minded,  able,  and  personally  disinterested 
men ;  but,  quite  unused  to  freedom  of  debate,  they 
cannot  bear  contradiction,  and  may  even,  as  in 
the  instance  I  have  cited,  be  betrayed  into  spending 
millions  to  gratify  a  crotchet,  rather  than  give  way 
to  outside  criticism.  Hence,  it  is  sometimes  said 
with  truth,  that  India  is  the  most  theory-ridden 
country  in  the  world.  With  the  exception  of  one 
or  two  eminent  ofBcials,  everybody,  Europeans 
and  natives,  in  India,  condemned  the  adoption  of 
the  narrow  gauge  for  the  Western  Eajputana 
line.  The  communities  most  deeply  interested 
sent  up  to  Simla  protest  after  protest,  only  to 
have  them  treated  with  disdainful  silence;  the 
Government  of  Bombay  itself  remonstrated  as 
warmly  as  it  dared,  till  at  last  it  received  orders 
from  the  Viceroy  in  Council  to  say  no  more  on 
the  subject;  and  so,  without  excuse,  without 
attempt  at  justification,  this  great  wrong  was  done 
to  the  political  and  commercial  interests  of  the 
country.  Then,  with  respect  to  the  construction  of 
railways  generally,  any  impartial  observer  can  see 
that  it  would  be  better  for  India  if  the  execution  of 
new  lines  were  entrusted  to  a  number  of  companies, 
who  would  go  on  with  the  work  rapidly  and  un- 
interruptedly, than  that  it  should  be  left  to  a 
Government  which  cannot  but  act  capriciously, 
and,  therefore,  wastefully,  since  works  begun  and 
half  carried  out  are  often  stopped  on  account  of 
the  outbreak  of  a  war  or  a  famine,  or  merely  out 
of^  deference  to  the  prejudices  of  some  new 
minister.  The  present  prices  of  Indian  railway 
securities  in  the  English  market  show  that  the 
rate  of  interest  to  be  guaranteed  to  the  companies 
need  not  now  exceed  tlmt  at  which  the  State  borrows 
money  itself.  But  the  Grovemment  of  India  has 
always  been  jealous  of  private  enterprise,  and  this 
jealousy  shows  no  signs  of  abatement.  The  enter- 
prise of  unofficial  Englishmen,  hampered  as  it  has 
been,  has  done  great  things  for  India.  There  is 
hardly  an  article  of  Indian  agricultural  produce 
exported,  the  trade  in  which  has  not  been  created  or 
developed  by  English  enterprise,  and  this  animated 
agency  has  also  initiated  the  cotton  and  jute  mills, 
and  ouierindustries  that  are  now  providing  diversity 
of  occupation  for  the  labouring  dasses.  lu)t  what  is 
the  reward  of  these  English  adventurers,  who 
ought,  if  properly  treated,  to  become  the  mainstay 
of  the  aoministration  ?  India  is  the  only  part  of 
the  British  Empire  in  which  the  English  merchant, 
planter,  professional  man,  or  tradesman  is  abso- 
lutely shut  out  from  having  any  share  in  the 
government  of  the  coimtry.  He  pays  his  taxes, 
and  the  Gk>vemment  kindly  allows  him  to  join  a 
volunteer  rifle  coips ;  nay,  the  compliment  is  some- 
times paid  him  of  askmg  his  advice  on  legis- 
lative measures  which  aSect  his  interests,  and 
which  are  afterwards  passed  into  law  in  utter 
dungard    of    any    aaverse    opinion    he    may 


have  expressed;  but  the  Indian  l 
will  not  suffer  him  to  enjoy  a  particle  o 
authority,  and  it  compels  him  to  aband 
of  permanently  settling  in  the  countri 
the  partially  self-governing  munidpa 
have  been  formed  in  the  great  citi 
which  unofficial  Englishmen  have  tried 
their  taste  for  the  management  of  pub! 
the  officials  keep  a  firm  grip  on  the  reine 
A  prefect  is  set  over  the  corporation, 
in  leading-strings;  and  the  mode  of 
members  is  so  contrived,  that  the  €K)ve 
always  find  the  means  of  suppressing 
independence.  Mr.  Fawcett  lately  < 
India  to  English  capitalists,  as  a  fair : 
vestment.  If  he  wishes  capital  to  flo^ 
India,  let  him  and  others  interested  in  tl 
— no  matter  to  which  political  part\ 
belong — remove,  first  of  c^,  thepoHticaJ 
which  are  so  keenly  resented  by  all  An] 
outside  the  official  circle.  The  present  ide 
administrators  seems  to  be  to  repro 
the  great  German  historian  of  Borne  hf 
as  the  political  condition  of  an  imperii 
in  which  there  were  no  Bomans  but  *  *  or 
officers,  and  schoolmasters."  I,  for 
believe  that  the  English  Government 
strike  root  in  India  until  it  he 
or  rather  allowed  to  grow  up,  a  str 
class  leavened  throughout  by  l^e  Engl 
As  a  matter  of  policy,  high  posts  in  the 
tion  should  be  reserved  for  others  th 
ment  servants.  In  each  of  the 
Gk)vemments,  as  well  as  in  the  Coi 
€k>vemor-General,  the  control  of  the 
corresponding  to  the  Board  of  Trade 
entrusted  to  men  practically  conv< 
mercantile  affairs ;  and  such  appointm 
Commissionerships  of  Customs,  of 
mimidpalities,  and  of  Harbour  Boa 
be  regarded  as  the  legitimate  reward 
spirit  among  non-offidals.  Nor  cai 
reason  why  the  Bail  way  Department  si 
be  superintended  by  royal  rather 
engineers.  It  is  a  curious  circumstan 
agent  of  an  Indian  railway,  who,  in  '. 
would  never  have  been  thought  eligibl 
in  the  executive  Government,  was  sel< 
years  ago  to  be  the  director-in-chief  of 
ways  in  Egypt.  The  Egyptian  cor 
clearly  more  lioeral  than  that  of  the  Ind 
I  would  finally  ask,  with  reference  to 
of  my  subject,  if  a  solution  of  the  diffi 
nected  with  the  maintenance  of  a  Eun 
in  India  might  not  be  found  in  the  ei 
men  for  special  service  in  that  countr 
condition  that  at  the  end  of  a  oerta 
years  they  should  recdve  grants  of  hui 
with  their  families  in  India.  A  chain 
colonies  might  thus  be  formed,  whidi  wi 
strengthen  our  hold  on  the  coimtry. 

The  next  best  thing  to  the  adoption 
generous  public  works  policy  that  ooi 
for  India,  would  be  the  abandonment  1 
of  her  exdusive  and  selfish  policy  of 
join  in  any  attempts  to  restore  the  ii 
value  of  suver  as  a  medium  d  ezchi 
cruelly  India  suffers  through  the  dep 
silver  will  be  i^parent  when  yon  ooofl 
the  public  remiUanoes  alone  to  the  Hoc 
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Qie  loss  to  Indian  taxpayers  amounts  to 
£3,000,000  a  year,  and  that  the  effect  of  a 
iTilueof  the  mpee  to  Is.  lOd.  would  be  a 
;  idficient  to  cover  the  occupation  of  Elanda* 
Bnt  the  depreciation  of  the  rupee  is  also 
^^  by  private  remitters,  by  tilie  holders 
uancorituBS  of  all  kinds,  and  by  owners  of 
ttf  in  India ;  and,  while  a  low  rate  of  ex- 
's mqnefltionably  exeroiseB  a  stimulating 
n  on  the  Indian  exx>ort  trade,  it  has,  on  the 
Vnd,  the  compensating  disadvantage  of  les- 
{Aiparchasing  power  of  India  as  a  consumer 
^ goods.  The  monied  interest  of  England 
ll»ae  very  shortsighted  in  refusing  to  usten 
iioi&{damts  of  India  on  this  score,  and 
^phoently  declaring  that  a  gold  currency  is 
pod  enough  for  England,  and  that  other 
■  anut  look  after  themselves.  An  able 
'ht  reoently  argued,  with  much  force,  that 
ady  deoline  in  prices  which  is  still  going  on 
Sw,  and  wmch  especially  affects  land- 
[  k  the  result  of  the  growing  scarcity  of  gold, 
it  that  metal  has  become  the  only  measure 
Batkmal  value,  and  the  time  may  come  when 
I  in  the  value  of  all  kinds  of  property  will 
f  aflJBot  the  purchasing  power  of  England 
and  deprive  her  of  that  control  of  the 
narket  of  which  she  is  now  so  proud, 
while  she  still  can  command  as  much 
ihe  wants,  it  might  be  prudent  for  her  to 
ought  to  the  interests  not  only  of  foreign 
,  but  of  her  own  great  eastern  aependency, 
lend  a  representative  to  the  Conference 
to  meet  at  Paris  next  month  to  consider 
means  of  readjusting  the  value  of  silver 
red  with  gold. 

Ills  me  to  speak  of  the  reductions  that 
lie  in  Indian  expenditure,  but  I  believe 
I  is  right  in  saying  that  the  higher  ranks 
ivil  Service  in  India  are  too  well  paid, 
taken  into  consideration  how  few  of  the 
ties  of  exile  a  residence  in  India  now 
It  is  in  the  home  charges,  however,  that 
est  scope  for  economy  will  be  found, 
ue  in  garrison,  and  furlough,  and  ab- 
swances  of  late  years  is  quite  startling ; 
e  military  departtnent,  in  particular,  the 
ct  of  reforms  in  the  organisation  of  the 
US  to  be  a  steady  increase  in  the  amount 
m-effeotive  charges  in  England.  Last 
amount  expended  in  England  for  the 
«y  of  officers  of  the  Indian  service, 
colonels'  allowances,  was  £1,205,874. 
?&ll-mall  and  St.  James's-street  swarm 
red  Indian  officers,  while  the  supply  of 
I  duty  with  native  regiments  in  Ladia  is 
hort  as  to  reduce  many  of  them  to  a 
lefficiency.  Then  the  cost  of  the  India- 
Westminster  has  increased,  is  increasing, 
t  to  be  diminished.  It  now  amounts  to 
of  £215,804,  against  £173,000  in  1865. 
il  boiiiiess  of  the  Government  is  done  in 
I  only  the  work  of  supervision  in  England, 
r<rffioe  ought  to  be  by  far  the  most 
ofked  of  oor  departments  of  State,  but  it 
KMts  M  much  as  the  War-office.  Its  dis- 
Batare  la,  that  it  provides  for  a  Council 
•Inditti  experts,  at  an  annual  cost  of 
nOaoai  coimting  the  salaries  of  its  staff 
inea  tad  oWks,  to  advise  the  Secre- 


tary of  State  chiefly  on  matters  of  finance.  The 
late  Mr.  J.  S.  Mill  applauded  the  constitution  of 
this  Council  as  the  most  successful  of  modem  appli- 
cation of  the  science  of  representative  government ; 
but  experience  has  shown  that  it  is  of  very  little  use» 
except  to  provide  additional  pensions  for  eminent 
Anglo'Indians.  The  House  of  Commons  has 
practically  taken  the  control  of  the  Indian  finances 
into  its  own  hands;  and,  after  the  confession  made 
by  the  India-office,  last  year,  that  it  had  not  the 
means  of  detecting  or  remedying  the  blunder  made 
in  India  about  the  Afghan  War  estimates,  one  may 
well  ask  what  the  financial  supervision  of  the 
Council  of  India  is  worth.  Surely,  it  would  be 
better  for  the  country  if  the  Secretary  of  State 
could  no  longer  reward  a  partisan,  or  silence  an 
adversary,  by  giving  him  a  place  in  the  Council  of 
India,  and  if  eminent  Anglo-Indians,  on  retirement 
from  service  in  the  East,  entered  public  life  in  this 
country,  and  gave  the  nation  the  benefit,  in  the 
House  of  Commons,  of  the  matured  advice  and 
criticisms  which  they  now  whisper  vainly  in  the 
obscure  recesses  of  the  India-office. 

One  administrative  reform  which  would  certainly 
have  the  effect  of  changing  the  character  of  our 
rule  in  India  I  have  not  yet  referred  to — ^I  mean 
the  proposal  for  the  more  extensive  employment 
of  natives  in  the  higher  ranks  of  the  administration. 
The  Oovemment  of  India,  in  its  comments  on  Mr* 
Caird*s  report,  declares  itself  in  favour  of  a  change 
in  this  direction,  and  says : — 

*<  We  have  before  us,  and  have  referred  to  the  local 
g^vemments  for  oonsideration,  a  soheme  of  reoraitment 
whereby  the  total  strength  of  Europeans  in  higher 
offices  might  ultimately  be  reduced  to  671  for  the  wiude 
Bengal  Presidency." 

I  confess  that  I  should  look  upon  the  accomplish-* 
ment  of  this  scheme  with  great  uneasiness,  and^ 
indeed,  with  alarm.  To  maintain  the  existing 
bureaucratic  system  of  government  in  India, 
merely  substituting  native  for  European  agency^ 
would,  in  my  judgment,  be  a  fatal  mistake.  There 
wotdd  be  no  economy  in  such  a  change,  because, 
imless  you  paid  the  natives  as  liberally  as  the 
Europeans,  they  would  bo  dissatisfied,  and  the  ad* 
ministration  would  consequently  become  inefficient 
and  corrupt.  Again,  European  civilians  in  Indi& 
have  oven  now  too  large  a  body  of  native  subordi- 
nates interposed  between  them  and  the  popula- 
tion. This  is  one  great  cause  of  the  want  of  Imow* 
ledge  of  and  sympathy  with  popular  feeling,  which 
is  often  made  a  matter  of  reproach  against  them. 
Reduce  their  numbers  still  further,  in  order  to  in* 
crease  those  of  native  officials,  and  the  English 
portion  of  the  administration  will  be  left  com- 
pletely in  the  air.  All  the  machinery  of  govern- 
ment will  be  managed  by  natives,  and  in  troublous 
times  the  English  raj  might  be  overthrown 
by  officiid  conspirators  before  the  mass  of  the 
people  knew  what  was  intended.  Of  course,  this 
may  be  the  consummation  desired  by  those  per- 
sons who  contend  that  we  ought  always  to  be 
preparing  to  leave  India  and  to  give  back  the 
country  to  the  natives.  But,  though  I  have  known 
many  Englishmen  who  would  talk  about  educating 
the  natives  of  India  for  independence,  I  have  never 
met  one  who  would  fix  any  date  at  which  this 
transfer  should  be  accomplished,  or  who  was  not 
ready  to  vote  for  spending  the  last  drop  of  English 
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Uood  and  the  last  Bhilling  of  Eaglish  monej  to  I 

SBTODt  Bucili  a  catostri^be  from  happening  in  his  | 
7.  This  talk  about  Didia'a  future  independence  : 
is,  therefore,  ooly  the  counterfeit  coin  of  a  false  | 
sensibility.  I  coutass  that  Z  do  not  believe , 
India  can  ever  attain  independence.  Her  people  1 
dread  lesTing  their  own  country  and  croasing  the 
ocean,  and  tier  coasts  and  foreign  trade  have, 
therefore,  always  been,  and  must  continue  to  he, 
at  tiie  mercy  of  whioherer  power  has  the  command  ' 
of  the  seas ;  and  the  national  character  is  so  un-  | 
warlike  that,  even  if  Hindus  and  Mnssulmans 
forbore  fighting  with  one  another,  they  could , 
not  hope,  without  European  protection,  to  resist 
the  inroads  of  stronger  races  from  the  north. 
England  may  then,  with  a  good  conscience, 
«ontinue  to  hold  India,  if  she  takes  care  to 
act  fairly  and  justly  towards  the  people  of  that 
country,  and  tnes  to  leTel  them  np  to  the  enjoy- 
ment of  constitutional  liberties  by  proceeding 
cautiously  in  the  path  of  decentralisation,  and 
steailily  enlarging  the  limits  of  municipal,  and 
ultimatdy  provincial,  self-government,  while  at  the 
same  time  maintaining  the  distinctively  Eiiglieli 
character  of  the  odmmistratiDit.  nnd  cUoriahing 
to  the  utmost,  instead  of  enJcuvouring  to  efface, 
the  English  element  of  the  population.  By 
such  a  policy  we  should,  I  am  persuaded,  do 
more  good  to  a  country,  in  whose  future  I  tuko 
the  deepest  interest,  than  hy  making  it  over  to 
the  tyranny  of  a  native  hureauoracy ;  and,  by  per- 
severing with  it,  we  might  hand  down  to  our 
SucoeMors  our  imperial  inheritance  undiminished 
in  strength  and  lustre,  hoping  that  trom  them  in 
turn  it  would  descend  to  following  generations 
with  "  better  title,  betteropinion,bettOT  confirma- 
tion." It  should,  indeed,  be  the  most  ardent 
aspiration  of  every  true  Englishman  that,  for  the 
sake  of  both  countries,  the  connection  between 
England  and  India  may  never  be  dissolved ;  that 
it  may  never  he  said  of  our  native  land,  in  the 
mournful  language  of  Wordsworth's  ejutaph  on 
Venice, — 

"  (hue  did  iha  hold  the  gomotu  Bast  In  fpe. 
And  HI  tlie  nfegnud  of  the  Wert ;" 

bat  that,  for  ages  to  come,  England  may  still  re- 
tain these  proud  titles  to  the  admiration  and  Uie 
grmtitude  of  the  civilised  world. 


DISCUSSION. 


Xr.  FsteiiOB  said  he  had  listened  with  very  great 
iaterest  to  the  paper,  and  g^merally  spealdiiK',  he  agreed 
with  the  remaus  made  in  it,  but  time  wouJd  not  allov 
him  to  oonunent  as  he  would  desire  upon  some  of  thL 
BBf^esticins  it  oontaiced.  Neither  directly  dot  indi- 
reolfy  would  he  run  a-mack  asoinst  the  authorities  wbn 
held  the  govenmiect  of  India.  As  India  had  to  br. 
governed  bv  ua,  we  must  moke  the  bwt  of  it,  and  main- 
tain our  rule  in  the  eonntiy  at  all  haiardB,  and  at  any 
oost.  If  England  wore  to  desert  Indin  to-morrow,  anii 
the  country  were  left  to  itwlf,  more  terrible  scenes  oi 
Uoodahed  than  the  world  had  aver  seen  would  ensue, 
and  India  must  beooma  tltepiey  of  some  northm^ 
notion,  whether  Kuaeia  or  China.  Oar  Caasandra.'' 
at  home  were  altogether  too  fond  of  numing  down  the 
otmnaotion  of  England  with  India,  but  he  could  testify 
to  the  inqnovement  in  the  counttj  during  his  own  oon- 
naotionwithit,  aaasailoraDdas  a  bardgter,  since  1S29  , 
Mid  ff  the  propbeta  of  evil  were  better  acquunted  witli 
■I  heU,  tlM7  would  spue  many  tA  their  utter- 


ances. Famine  must  ever  be  a  visitant  0: 
parched  under  the  tropical  smi,  and  dep 
necessary  moisture  on  irrigation  works, 
respect  it  could  not  bo  gainaaid  that  Oo- 
done  its  liest  during  many  past  decadei 
employer  of  labour  in  India,  he  might  say 
yeaiB  he  had  hundreds  of  coolies  at  wo 
II  day,  and  the  rate  of  ioorease  in  wages  ' 
I  lie  act  that,  when  he  left  India,  tbey  ooi 
lit  ten  pice  a  da;  :  and  as  to  the  value  of 
lUatriotg,  sevens-two  sccra,  or  1 44  lbs. ,  wen 
rupee,  while  at Patntt,  a  rupee  would  purcht 
five  Bcers.  That  was  not  the  cose  now.  ] 
ii«id  that  the  condition  of  India  had  detci 
Knglishrule.  There weremanypointsino 
that  rule  upon  which  he  could  have  dilat< 
never  beenapartioulflr  supporter  of  the  G( 
he  would  say  that,  as  far  as  in  them  lay 
[light  have  done  more,  they  had  ruled  In 
iny  other  country  had  ever  governed  a  d( 
hequestion  of  the  grain  supply,  people  whi 
,  ry  was  going  to  the  dogs  had  to  reconc 
statements  the  astoundiog  facts  that  the  w: 
ural  labour  had  very  greatly  risen,  ni 
Bore  grain  had  been  produced  the  people 
listed  in  the  country.  Trade  and  d 
jecesfrities  of  hmnanity,  and  although  frc 
position  of  traders  we  had  been  compel 
conquerors  in  India,  wo  mnst  support  our 
extending  her  oomnecce.  Damage  bad 
by  one  supremacy  to  the  condition  of  ao. 
])eopIe,  certainly  not  to  the  working  c) 
^^eneral  ameUoration  throughout  the  ci 
\fbat  wehaddoue,  let  our  own  Cassandra 
■ritioa  soy  what  they  might.  Our  efl 
quite  as  ranch  for  our  own  benefit  as  fuj 
.\nglo-Saion  energy  was  necessary  foi 
:\ijaa  spirit  was  simply  agiiin  flowing 
■irooae  the  torpor  of  the  Asiatio.  Asiatics 
themReltes  have  started  railways,  and  the 
them  hod,  in  fact,  been  opposed  by  the  B 
[if  the  consequences  foll'>wing  in  their 
the  destraotion  of  caste.  The  paper  woa 
nive  in  its  Bcopc  to  be  fully  diwussed  : 
its  publication  in  the  Journal  there  wouli 
ties  of  commenting  upon  the  topics  iu' 
A  population  of  some  31,000,1)00  in  the  t 
Hastings  had.  at  the  period  when  Sir  G> 
was  in  office,  increased,  it  waa  estimated 
Such  an  advance  in  the  numbers  of 
the  best  test  of  increased  food  supplioa, 
the  people  were  better  fed.  From  his  ( 
tie  Bengal  Coal  Company,  which  wa 
employer  of  labour,  ho  could  speak  porso 
proved  condition  of  the  working  popul 
abio,  who  had  any  interest  in  the  tea-ci 
how  much  the  price  of  labour  had 
could,  personally,  give  no  information 
the  North- Western  ProvinocB,  but  whi 
about  the  improved  condition  of  the  lal 
certainly  applied  to  Eastern  Bengal. 
was  f^ing  on  in  India,  she  was  the  mo! 
specimen  of  the  process  conceivable, 
increasing  population,  higher  rates 
larger  exports.  Excessive  taxation  « 
preach  levelled  at  the  Government ;  I 
believe  that,  at  the  present  moment,  tl 
large  a  revenue  over  the  whole  eoontry 
from  it  by  ttie  Emperors  Akbor  and  Avl 

Sir  James  nphinstans ,  Bart, ,  sudhisao 
India  eommenoed  siity-oae  years  ago,  I 
there  was  a  good  deal  said  about  the  ac 
Deccan,  and  abont  onr  territories  bun 
scribed.     He  had  since  then  made  rep 
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biDtlMiputa  of  India  in  1S42  and  1816,  and  on 
irimmgllKn  in  1870,  was  attoniahed  at  Uie  great 
hnMtinAtnoiperitjrot  the  eotrntr?.  From  his  ei- , 
liiMsildltbtMHooseofGoiiimoiis,  where  he  lerred 

h^Ml  ^ftlflriltTl  TriniiiTW  fliwnmiawifYnBj    ontU  lost 

^v,b*Muqiuiiited  With  the  remartable  increase  in , 
■■nli  of  «lga  of  the  working  population,  and  he  had 
■MritrMtlu  ComndssBTiat  Department  a  list  of  | 
Hni^  bdig  to  yran,  of  the  articleg  required  for  the 
iMtmt  of  the  army.  Those  returns  showed  that 
Htawbld  letosllr  been  from  30  to  GO  per  cent. 
y  fc  hur  prices  dnrinfr  that  period,  and  thej 
^Tt  k  \t  load  in  the  appendix  to  the  report  of  the 
■rtUaOoDumttee,  before  which  be  had  laid  them. 
iPMaeriGiicef  therefore,  thoron^hly  bore  out  that 
ftlfcrfne  paper. 

«j"|kIviw,E.C.S.I.,F.B.B.,  regretted  that  the 
^Mnl^  was  one  upon  which  he  was  111- 
M\i  ^tak,  but  lie  would  venture  to  saj  a 
VKrii  oa  tlu!  improved  sauitarj  condition  of 
""ij,  rhich  was  a  matter  more  within  his 
_  I.  Cntainly  in  that  respect  there  had  been 
t  UleKil  improvement  during  the  last  half . 
7,  II  nj  ihown  by  the  fact  that  the  death-rate 
BwsndiiMd  from  50  or  60  per  1 ,  OOO  fifty  years ; 
"-'13  or  16  per  1,000,  by  the  operations  ot  the' 
Though  he  was  not  prepared  at  the 
0  give  figures,  be  believed  also  that  the 
tI  lits  among  the  native  population  hod 
.  eieand.  He  could  quite  confirm  what  hud 
k  ■>!  about  the  improvement  throughout  the 
in  other  reelects.     On  the  question  of  colonisa- 


ct  data  tori 

iMtthe  Anglo-Saxon  raoe  would  never  colonise  tho 
kat  of  India.  He  hod,  it  was  true,  seen  instanoes 
■ndsod  even  third  generatioiis  of  Anglo -Indiana, 
tai  mstnred  in  the  country,  but  they  always  bore 
tt  ftai  oniificant  indications  of  decay.  Hia  own 
Mm  that  BuTDpean  colonists  coiild  never  have  any 
tawt  siistance  in  tho  plains  and  valleys  of  India, 
M>  how  far  they  might  be  acclimatized  in  the 
■nd  hilly  n^ona  he  would  not  say.  That  was 
H  &a  questions  for  oonnderation  in  the  future  of 

PH ¥alltwffii  O.S.I.,  agned  with  almost  every' 
VUs  paper,  but  must  make  a  qualification  on  be- 
fifMniaelf  and  other  redrod  Indian  ofiiccrs,  as  be 
Rimmed  to  the  reference  made  to  unfortunate 
Mb  who  had  nothing  to  do  but  to  walk  up  and 
■hDHall.      He  hoped,  by  long  service  in  India, 

rkd  deserved  some  provision  on  retirement,  and 
kring  Rtomed  at  last  to,  England,  they  were 
'■Usttd  re»dy  to  render  further  service  to  their 

t  luMl  Altkan,  on  the  subject  of  pnblio  works  in 
^iIk>  screed  with  most  that  had  been  said  in  tho 
(.  As  Ur.  Maclean  had  pointed  out,  the  break  of 
a  Lsd  not  only  been  a  great  misfortune  but  wasquite 
lid  for,  as  indeed  hsd  been  the  5  ft.  G  in,  gauge 
>sDy    filed.      The    Indian    Grovemment    began 

Ibe  railways  in  a  bad  way.  Instead  of  adopting 
pugs  fonnd  efficient  in  other  countries,  they 
Mid  a  Comminion  of  experts  to  consider  the 
w,  and  eveijbodf  knew  that  whenever  that  was 

tte  ezparta  were  eore  to  go  wrong.  Experts' 
Ml  were  Tsrv  Ttltwble  in  guiding  practical  men  ; 
■wm  llmiiwilini  tbey  would  be  led  by  the  moat 
dad,  vbo  was  gODenulytiie  moat  wrong-headed  of 
■U.  not  ma  the  oue  in  India  wh^  the  raii- 
ntB  httag  [ilaiiand ;  and  three  engineers  having 
i^Hsiitifir  H  a  oommittee,  decided  that  the  5  ft. 
aon  SBVB  the  beat  remits,  and  that  was  selected 

h itii  rTll  fft   ftl  in  pnnifn,  Vnt  tbn  li  f1   6  in. 

bes  twH  ftMad,  ifter  a  umg  trial  in  other  parts 


of  the  I 


10  wide.  Tlien  General  Strachey 


□p   the    Indus   ?aUey,    and    the    Oovemor-Gleneral 
in    Council    determined   that    that  gauge  should  he 

adopted.  At  Simla,  in  1869,  he  {Mr.  Aitken)  was 
Bsked  his  opinion  upon  the  matter  by  a  member 
of  Council,  and  he  replied  that  he  thought  it 
was  a  mistake,  but  that  it  was  more  a  military  matter 
than  an  engineering  one.  He  was  informed  that 
Lord  Napier  was  v<?ry  much  against  it,  bnt,  in  spite 
of  this,  the  result  was  that  the  Public  Worfa  Depart- 
ment carried  their  point,  and  the  railway  was  oom- 
menccd  on  that  narrow  gauge,  and  hod  to  be  altered. 
And  BO  it  was  with  all  tho  public  works.  The  harbonr 
at  Knrrachee  was  originally  designed  by  an  engineer 
of  great  experience  in  harbour  constrnetion,  but  a 
military  engineer,  who  had  ideas  of  his  own,  thought 
proper  to  stop  the  works,  and  so  they  remained  for  six 
years,  when  the  original  plans  were  aUowed  to  be  carried 
out,  and  the  works  were  found  to  be  eminently  saccesgtuL 
Harbour  works  at  Uodras,  too,  which  had  been  at- 
tempted to  be  Btopped,  but  thc^  had  lately  turned  out 
to  bu  a  great  buocoss.  The  fault  was  not  so  ranoh  that 
theee  matters  were  loft  in  the  lionds  of  one  BBt  of  men  or 
another,  military  engineers  or  civil  engineers,  for  men 
were  very  much  alike,  and  there  were  good  and  bod  in 
all  proFeaaiona :  but,  in  public  works,  publicity  was 
wanted,  and  before  any  works  were  undertaken,  or, 
at  all  events,  before  any  money  was  spent  on  them, 
a  public  inquiry  should  be  opcued.  At  present,  these 
matters  were  aU  managed  by  resolutions  in  Council, 
founded  on  papers,  which,  if  read  by  the  members 
of  Council,  he  felt  pretty  sure,  would  often  not  be 
understood  by  them.  Open  inquiry,  such  as  wae 
made  by  the  Honvi  of  Commons  upon  public  works, 
was  what  was  needed,  and  that  would  ensure  common 
sense  being  brought  to  bear  upon  the  construction  of 
9uob  works  in  India.  It  would  be  very  desirable  alao 
to  give  oompantes  more  soope  for  private  enterprise, 
unfettered  by  the  Qovermnent :  it  was  of  no  nM 
'  thein  in  leading  strings,  ai 


1  the  CI 


if  the  Madras  Irrigation  Caoal  Company. 
should  content  itself  with  offering 
inch  money  per  mile  on  railways,  and 


The  Govern 

guarantees  of  at _,  ^ ., 

leave  the  companies  to  sink  or  swim  by  their  own 
exertions,  getting  no  money  if  they  failed,  but  if  they 
aucceeded,  then,  so  much  the  better  for  tbem.  U^ 
certainly  agreed,  therefore,  with  most  of  the  opinions 
expressed  iu  the  paper,  radical  as  they  were  on  several 

Mr.  Jutand  Danveri  demurred  to  some  of  the  remarks 
as  to  offloial  obstruction  contained  in  the  paper,  coming, 
as  he  did,  from  the  particular  hive  where  the  bees  n-ere 
described  as  receiving  too  largo  a  share  of  the  honey 
tor  imneocBsary  work.  Some  of  the  puinte  touched  upon 
should  be  adverted  to,  lest  tho  meeting  might  be  under 
misapprehension  with  regard  to  the  desire  of  the 
Government  upon  tho  question  of  eioouting  public 
works  through  private  enterprise  in  India.  Mr, 
Maclean  spoke  favourably  of  the  guarantee  syatom, 
and  it  had  undoubtedly  been  the  means  of  producing 
beneficial  results  to  the  country.  It  had  simply  been 
adopted  tur  want  of  a  better,  and  without  any  idea 
originally  of  the  control  on  the  part  of  the  Government, 
which  became  necessary  as  soon  as  thoy  became  in* 
torestcd  in  the  returns  of  the  r«ulwayB.  Twenty- 
five  years  ago  the  fir^t  attempt  was  mode  te  assist  a 
joint-stock  company  in  this  county  to  raise  money  for 
works  in  India,  but  it  failed,  Euirta  were  then  made 
in  other  directions  to  induce  English  capitaliala  to  pro- 
vide monoyfor  the  construction  of  Indian  railways,  but 
it  was  found  that  nothing  short  of  an  absolute  guarantee 
would  suffice.  Within  a  comparatively  short  period, 
under  the  guarantee  system,  npwarda  of  f  lOO.OOO.OM 
had  been  expended  upon  railway  works ;  but  at  a^y 
time  the  Government  would  have  rejoioed  to  And  Uud 
publio  works  reqiured  in  India  irau.4,.  \a  tax^cft.  tnl« 
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entirely  lij  pnTBte  enterprise.  Capital  is  mncfa  wanted 
in  India,  and  for  t^e  ereotum  oi  cotton  and  jnte  mills, 
and  for  Oie  opening  of  coal  minea  and  other  indcitries 
it  baa  been  forthcominB'.  Blanj  endb  nnderbikuigs 
were  being'  conduoted  without  any  help  from  the  Oovem- 
ment,  and  they  mi^ht  hope  that  better  times  were 
oomiji^  in  regard  to  works  of  public  utility,  so  that 
before  long  the  artificial  and  obiectionabLe  security  of 
the  QoTemment  gfuarantes  would  not  be  neoeesary,  in 
Older  to  attraet  capital  to  India.  ObBtactee  would 
nsTer  be  plaoed  in  the  way  by  Government.  Surpriae 
could  hardly  be  felt  at  soma  of  Mr.  Maclean's  remarks 
on  the  mana^ment  of  the  Public  Works  Department  in 
India,  but  some  excuse  could  be  offered  in  its  behalf  in 
the  ctToumstanoee  in  which  it  was  placed.  It  had  been 
in  an  experimental  stage,  and  was  in  a  transition  state. 
Snch  conditions  always  involved  expense,  trouble,  and 
difficulty,  but  it  was  to  be  hoped  that  was  now  past. 
and  that  the  success  of  the  ezistmg  railways  would  lead 

to  the  introduction  of  purely  private  r-' 

wonld  neither  ho  opposed  nor  hampi 
weloconod  by  the  Indian  Government. 

Mr.  A.  Borers  thougrht  the  remarks  in  the  paper  on 
deoentralisBtion  Buggest«d  the  gorms  of  moat  extensive 

hoped  that  the  attention  of  statesmen,  both  in  India 
and  England,  would  be  directed  to  the  subject.  Until 
•  few  yean  ago,  the  financial  administration  was 
•ntdiely  carried  on  in  Calcutta,  but  the  central  ad- 
ministration had  been  considerably  relaxed,  and  more 
power  entmsted  to  the  local  Qovemntents  in  financial 
matters.  Pemile  who  knew  India  would  admit  that  that 
luid  produced  a  beneficial  effect;  and  it  would  hardly  be 
doiied  that  looal  affairs  could  ba  managed  better  in 
the  provinoea  than  by  the  central  Gtovemment  at  Cal- 
oatta,  at  a  great  distance.  He  hoped  to  see  the 
qfstem  still  more  extended  in  administrative  as  well 
as  fl"»"""l  matters,  as  he  believed  the  people  had 
great  powers  for  self-govsniment.  Education  was 
•pleading  among  them,  and  they  were  becoming  more 
and  more  fitted  to  manage  their  local  affairs. 

lb.  I.  I.Tooddesiredtosayatawwordson  the  subject 
of  the  m^tre-gange  railway  and  guarantee  syst^ns. 
^lete  appeared  to  be  now  tr^So  more  than  enonghon  the 
Indian  lines  to  fully  develop  the  capacitiesof  the  metre- 
gauge,  and  the  time  had  perhaps  come  for  an  alteration 
of  that  gauge  in  some  instances.  That  work  would  not  be 
very  difflonlt ;  it  had  been  done  on  several  occaaians  in 
America  by  proper  organisation  of  labour  and  applica- 
tion of  materials,  and  it  had  been  shown  that  a  great 
nnmbor  of  miles  of  railway  could  be  altered  in  a  few 
hours  in  that  respect.  Ho  would  venture  to  say  that 
100  miles  of  railway  could  be  altered  withont  stopping 
the  traffic  for  more  than  a  few  days,  and  in  saying  so, 
he  would  be  far  within  the  mark.  As  to  the  guaiantee 
system,  thera  was  no  material  diSeronoe  between  that 
utd  the  actual  construction  of  the  railways  by  Qovern- 
ment,  because  they  were  making  railways  with  the 
money  borrowed  atuie  ordinary  market-iatein  England, 
and  they  would  not  be  paying  less  calfrii  paribut  by 
guarantee,  becanse  the  rate  of  interest  in  England  had 
rallen  within  the  last  few  years  from  five  to  tour  per 
ont.,  at  which  the  Indian  Government  could  barrow 


oonlduot,nndertho8ooinmmstanc«s,aeethi 
investing  public  in  En^and  were  oonceni 
mnobdiflerence  between  the  givingof  gnan 
construction  of  railways  by  the  Qov^nmi 
money  borrowed  in  this  oountry.  Upon 
exohuiges,  he  was  afraid  that  any  mere 
currency  would  not  have  the  effect 
nmterial  difference  in  the  value  of  the  ni 
from  commerce  one  article  of  barter  would 
what  was  wanted  was  a  universal  curre: 
Britain  and  her  colonies  and  depend 
should  he  no  impossibility,  however  um 
greater  desideratum  of  a  universal  cm 
whole  civilised  world  might  be,  for  Austral 
joined  in  the  scheme,  and  ameasuiBof  vali 
possible,  not  confined  to  a  single  couni 


by  ^vate  enterprise  was  that  the  public  had 
siore  confidence  m  the  superintendenoe  and  check 
of  the  Government  over  such  works,  than  they  wonld 
have  in  the  promoters  of  them.  Directors  of  omnpanlea 
i^htbemen  ofthehighesthononr  and  probity,  bat  still 
people  In  this  ooqntry  had  lost  so  much  money  by  rail- 
way ssterprises,  that  they  considered  the  Qovemment 
Kuarantet  a  check  upon  sven  their  own  selected  offieeis. 
It  had  been  said  that  poopU  might  make  nUlwaya  anv- 
ia  izufl*  ii  they  ohose  to  Sod  the  capital  for  the 
*  but  the  Acti  rejpilntini^  the  coMtr-'r'.'.rT)  rf 


different  matter,  and  he  had  never  been  •■ 
stand  why  th^  two  questions  were  i 
!:eparatcly.  Another  subject  which  had 
alluded  BO,  was  the  recent  working  of  • 
India  j  and  one  point  of  great  public  inl 
connection  with  it,  was  the  relaUvo  right 
in  the  (jovemmcnt,  and  in  private  indiv 
gold  fields.  If  their  poaseasioQ  by  the  1 
exception,  he  failed  to  see  how  tho  woi 
could  have  any  great  effect  on  the  f  utnr 
change ;  and  if  the  proper^  in  tbem  bel 
pally  to  the  Qovemment,  that  would  be  a 
advance  towards  obtaining  a  universal 
Great  Britain  and  her  oolomes. 

The  Ohkiman,  in  proposing  a  vote  of 
Maclean,  thought  the  meetmg  would 
(the  Chairman^)}  introductory  remark,  tt 
expect  to  hear  from  that  gentleman  on  ■ 
would  be  both  interesting  and  eloquent 
as  the  representative,  to  some  extent,  < 
dasBCH,  he  could  soaroely  endorse  the 
entirety,  though  he  thoroughly  cone 
gCDeral  tenor.  It  would  have  been 
time  permitted,  that  the  official  side  of 
paints  should  have  been  fully  stated.  Ui 
very  satisfaotory  to  have  heard  from  non- 
men  so  much  in  oonfirmation  of  the  imp 
the  country  ;  and  that,  after  all,  afforded 
of  the  official  abihty  with  whioh  the  aj 
had  been  conducted.  Though  not  an  eng 
not  refrain  from  adding  his  own  teetimou 
devotion  and  professiona]  abili^  whi 
engaged  on  pnbUa  works  in  India,  w] 
service  of  the  Crown  or  as,  in  tscfaiiioa 
engineers,  had  displayed ;  and  whatever 
be  found  with  the  constitution  of  the 
Department,  or  with  the  manner  in  whit 
had  been  carried  out,  the  public  works 
stituted  a  grand  ceoord  written  by  En^bnd 
the  land,  and  a  worthy  monument  of  Briti 
scientific  stiU.  Cooper's-hill  College,  1 
was  now  being  placed  on  a  broader  and 
basis,  and  it  would  probably  receive  c 
would  serve  their  oonntry  at  home,  as 
destined  for  servioe  in  India.  That  inst 
supply  a  great  desideratum  for  India,  nu 
education.  He  asked  to  be  excused  at  I 
from  going  further  into  mauy  of  th*  int 
tions  which  hod  been  touched  npon  in  a ' 

jht  n; 
and  Anglo- 

Kr.  XwImh,  in  tetiming  OmakM,  fa 
the  imposdbilify  of  doing  jartiae  to  m  i 
within  the  limits  of  a  Suwt  papw,  ud 
^*jv  than  r?fw  the  meeting  for  mthc 
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id  Temple's  own  valuable  work,  published 
omfrom  India.  With  regard  to  the  observa- 
psUio  works,  and  the  encouTagement  of 
iprue  in  oanyin^  them  out,  he  beuered  that 
memofe  cheaply  in  that  way  than  when  exe- 
eStaie.  Goyeniment-oonstruoted  railways 
moreoostly,  both  in  execution  and  manage- 
the  goaranteed  lines,  but  at  the  same  time, 
i  was  yeiy  useful  in  preventing  monopolies 
aige  to  the  puUic.  He  had  feared  some 
the  paper  might  be  distasteful  to  Sir  Richard 
the  had  full  oonfidenoe  that  their  Chairman 
me  criticism  upon  questions  of  such  great 
,  and  he  would  conclude  his  remarks  by  pro- 
tihe  meeting  should  join  in  thanking  him 
Undlj  presided. 

I  ol  thanks  was  cordially  passed,  and  the 
ninated. 


iTSSSTK   OBDDIABY  XEETIHO. 

iy,  March  9th,   1881;  Lord  ALFRTn) 
HL  in  the  chair. 

)wing   candidates  were   proposed  for 

nembers  of  the  Society : — 

lacis  James,  The  Rowans,  Lee -road,  Lee, 

Sdward  CUve,  K.C.8.I.,  CLE.,  Ascot. 

H.,   Wentworth -house,  Manrosa-road, 
W. 
Uliam,    Meadow  -  head  -  house,    Livesey, 

t,  7,  Bayswater-hill,  W. 

Uiam    Bernard,   54,  Begent's-park-road, 

Iward  George,  26,  Plalace- gardens-terrace, 

I,  W. 

on-Major   G.  8.  W.,  8,    Belsize-ayenuc, 

ik  Georse,  63,  Tulse-hill,  S.W. 

rd,  143^  Lewisham  High-road,  New-cross, 

3rick  Anthony,  Einross-house,  Gromwell- 
,  and  85,  Graoechurch- street,  E.G. 

ring  candidates  were  balloted  for,  and 
members  of  the  Society : — 

nnas,  Kimberley-house,  2,  Erering-road, 
ingtoni,  K. 

iza,  London,  Upper  Canada. 
,  J.P.,  EUinghiun-hall,  Bungay. 
Bobert  Geoorge,  A.I.O.E.,   Manchester, 
nd  Linnolnwhire  BaUway  Company,  Man- 

;.,  Comwall-terraoe,  Penzance. 
rread 


•P  GHDCBOBAZO  AND  COTOPAXI. 
By  adward  Whymper. 


sn  invited  by  the  Society  of  Arts  to 
tore  to  you  upon  a  journey  which  I 
de  to  the  great  Andes  of  the  Eqaator. 
I  may  perhaps  think  it  strange  that  any- 
ected  with  mountain  travel  or  moun- 
lioold  be  brought  before  yon ;  but  if  you 
'  a  moment,  you  will  at  once  perceive 
of  mofintainflering  is  a  high  art,  and  is 
Qttby  of  being  encouraged  by  the 
p  to  thii  time,  most  of  the  loftiest  por- 


tions of  the  earth  are  totally  unexplored,  and  this 
arises  principally  from  the  fact  that  the 
mountaineer,  in  addition  to  experiencing  most 
of  the  troubles  which  are  met  with  by 
other  travellers,  has  to  deal  with  some  which  are 
peculiar  to  his  work.  I  do  not  now  refer  to  th& 
distressing  hsemorrhages,  alarming  vomitings,  and 
painful  excoriations  which  are  said  to  ofliict  him* 
MsBmorrhages  and  excoriations  are  rather  alarming 
words,  so  long  as  they  remain  untranslated  into 
ordinary  language ;  but  they  do  not  seem  to  be  so 
very  formidaole  if  they  are  called  bleeding  at  the- 
nose,  and  loss  of  skin  through  sunburn ;  and  it 
may  also  somewhat  tend  to  allay  alarm,  if  I  say 
that  I  have  never  known  cases  of  bleeding  at  the* 
nose  occur  in  mountain  travel,  except  to  those  wha 
are  subject  to  the  complaint ;  while,  with  regard 
to  vomiting,  it  has  only  been  known  to  occur  to 
persons  who  had  taken  something  to  disagree 
with  them.  But  there  is  another  trouble,  which 
cannot  be  dismissed  so  lightly.  AU  travellers,, 
without  exception,  who  have  ever  attained  great 
altitudes,  have  spoken  of  having  been  affected  by 
another  complaint,  and  this  complaint  is  known  ta 
affect  even  natives  of  those  regions,  and  persons 
who  have  lived  in  them,  as  well  as  casual  travellers. 
This  is  usually  called  mountain  sickness.  There 
have  been  numerous  conjectures  put  forward  as 
to  its  cause ;  very  often  it  has  been  supposed  to- 
be  the  work  of  mysterious  spirits,  sometimes 
it  has  been  attributed  to  weakness,  and  other 
causes,  but  there  can  be  very  little  doubt  that 
it  arises  simply  from  the  diminution  of  atmo- 
spheric pressure  as  one  goes  upward.  At  20,000 
feet  the  pressure  is  less  than  half  the  amount 
that  it  is  at  the  level  of  the  sea,  that  is  to  say,, 
whereas  at  the  level  of  the  sea  the  atmospheric 
pressure  is  generally  capable  of  sustaining  a  column 
of  mercury  of  30  inches,  at  20,000  feet  it  will  not 
sustain  a  column  of  15  inches.  Now,  those  of  you 
who  have  witnessed  experiments  with  the  air- 
pump,  must  know  that  remarkable  effects  can  be- 
produced  by  reducing  the  pressure  of  air.  I  weU 
remember  the  first  occasion  on  which,  when  at 
school,  I  saw  an  old  and  shrivelled  apple  placed 
beneath  the  air  receiver,  and  I  watchea  with  gleo^ 
its  wrinkles  disappear  gradually  under  a  diminished 
pressure,  and  tne  apple  fill  out  again,  until  at 
length  it  became  as  plump  as  it  was  in  the 
days  of  its  youth.  The  effect  I  then  witnessed 
struck  me  as  so  remarkable,  that  I  at  once  deter- 
mined to  see  if  I  could  not  recommend  its  further 
application,  and  on  my  return,  home,  I  suggested 
that  the  appearance  of  mv  grandfather  would  be 
greaHy  improved  if  he  could  be  put  under  the  air- 
pump;  but  as  this  application  of  science  to  my 
progenitor  caused  an  application  of  something  else 
to  me,  I  have  ever  since  regarded  myself,  in  a  small 
way,  as  a  martyr  to  science.  From  seeing  air- 
pump  experiments,  and  other  purely  philosophie 
considerations,  it  is  obvious  that  the  human  systenn 
must  be  liable  to  derangement,  if  subjected  to 
sudden  diminution  of  the  atmos^eric  nressure  to 
which  it  has  been  accustomed.  These  depressions 
have  often  been  so  severe  as  to  render  mountain 
travellers  incapable,  and  their  lives  well  nigh 
unendurable,  so  it  is  scarcely  to  be  wondered  at 
that  they  have  endeavoured  to  escape  from  the 
infliction,  bv  descending  into  lower  regions.  I  do 
not  know  ox  a  single  instance  of  a  traveller,  who 
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haying  been  afflicted  in  this  way,  has  deliberately, 
so  to  speak,  sat  it  out,  and  had  a  pitched  battle 
with  the  enemy.  Nor  am  I  aware  that  any- 
one has  ever  sug^sted  the  bare  possibility  of 
coming  out  victorious  from  such  an  encounter. 
Tet  upon  doing  so  depended  the  chance  of 
pushing  explorations  into  the  highest  regions 
of  the  earth,  and  I  long  felt  a  keen  desire 
to  know  whether  my  own  organisation  at  least 
oould  not  accommodate  itself  to  the  altered  con- 
ditions. From  considerations  which  would  occupy 
teo  long  te  enter  into  now,  I  gradually  acqidred 
the  conviction  that  patience  and  perseverance 
were  the  principal  requisites  for  success,  and  the 
journey  of  which  I  am  now  going  to  speak  was 
undertaken  with  the  view  of  bringing  this  matter, 
'amongst  other  things,  to  a  definite  issue.  In  the 
course  of  it  we  camped  out  at  very  great  heights, 
twenty-one  nights  were  spent  above  14,000  ft. 
above  the  level  of  the  sea;  eight  more  above 
15,000  ft. ;  thirteen  more  above  16,000  ft. ;  six  more 
above  17,000  ft. ;  and  one  more  at  19,000  ft.  I 
shall  not  now  anticipate  what  you  will  presently 
hear,  but  I  have  made  these  preliminsiry  observa- 
tions to  render  less  frequent  interruptions  of  the 
narrative,  and  for  the  purpose  of  explaining 
allusions  in  it  which  might  otherwise  perhaps 
have  been  only  half  understood. 

Fifteen  years  ago,  when  my  apprenticeship  to 
the  art  of  mountaineering  was  finished,  and  I  cast 
my  eye  over  the  map  of  the  world  in  search  of  new 
districts,  it  was  not  long  before  it  was  directed  to 
the  great  Andes  round  about  the  Equator,  they 
^^>^g»  perhaps,  the  mountains  of  the  most  exalted 
roputafion,  and  of  great  elevation,  which  still  were 
little  known.  The  highest  of  the  group,  Ghim- 
borazo,  long  accounted  to  bo  the  loftiest  mountain 
in  the  world,  had  received  the  attention  of  travellers 
of  great  celebrity,  and  in  recent  years  its  ascent 
had  been  essayed  by  French,  Germans,  Americans, 
and  Ecuadorians.  All  had  failed,  and  each 
succeeding  failure  increased  the  desire  I  felt  to 
annex  it  to  my  own  country.  To-night  I  shall 
speak  to  you  of  Chimborazo  and  Cotopaxi  alone, 
and  I  select  these  two  mounteins  on  account  of  the 
contrast  which  they  afford.  The  one  is  capped  by 
-eternal  snow,  and  the  other  bums  with  perpetual 
fire.  Chimborazo  is  an  extinct  volcano,  while 
Cotopaxi  is  an  active  one,  and  is,  I  believe,  the 
loftiest  volcano  in  working  order. 

I  left  Southampton  for  this  journey  on  November 
3rd,  1879,  and  arrived  at  Guayaquil  on  the  9th  of 
the  following  month.  At  the  time  of  my  arrival, 
this  town  was  affected  considerably  by  the  war 
between  Peru  and  Chili,  and  its  inhabitante  evinced 
the  most  impartial  desire  for  the  success  of  both 
sides.  It  has  been  described  by  previous  travellers 
as  a  place  where  there  is  always  something  doing, 
either  there  is  a  revolution  going  on,  or  an  earth- 
quake, or  a  fire,  and  this  description  is  fairly 
accurate ;  and  when  I  tell  you  that  assassinations 
were  occuring  in  the  streets  every  day,  you  will 
perceive  that  it  is  a  place  well  suited  to  a  person  of 
adventurous  temperament.  Besides  this,  it  may 
be  mentioned  that  the  rivers  round  about  swarm 
with  alligators,  and  the  surrounding  land  with 
snakes,  many  of  the  most  deadly  kind.  I  was  not 
in  the  town  during  the  wet  season,  but  I  am  in- 
formed that  at  that  time  the  river  overflows  the 
exterior  land,  and  that  the  non-amphibious  vermin 


in  general  climb  poste  and  trees,  and  exhib 
most  extraonlinary  spectacle.  Tou  see  • 
hanging  by  the  tail  from  rails,  sitting  on  t;' 
of  posts,  struggling  and  writhing  in  alL 
of  inconceivable  ways  to  escape  from  the  d 
while  associated  with  them  are  scorpions  ie 
kinds  of  strange  creatures  for  which  sdecK 
scarcely  a  name. 

From  Guayaquil,  we  went  by  a  river  i 
to  Bodegas,  and  at  that  place  onr 
may  be  said  to  commence.  My  x>arty  coiu 
two  Itelian  mountaineers  (cousins),  Jean 
and  Louis  Carrel ;  a  Mr.  Perrin,  whom 
picked  up  at  Guayaquil,  to  interpret  ^ 
number  of  mules  and  muleteers.  The  i 
followed  was  the  grand  route  to  Quito,  az^c 
all  the  trade  from  the  coast  to  the  intericM 
over  it.  Its  difficulties  have  been  much  exa^x 
It  is  a  track,  or  series  of  tracks — gcneralS 
narrow,  often  very  muddy ;  and  there  is  a  oa 
passage  of  mules,  well  laden  with  the  most  i 
goods.  Sometimes  *'  Perrier  Jouet"  champi^ 
found  assorted  with  iron  bedsteads ;  then  otf 
sheete  of  corrugated  iron  laid  flat  across  tbik 
of  donkeys,  or  a  grand  piano  carried  on  thhl 
of  six  or  eight  Indians.  In  the  reverse  diidl 
you  have  droves  of  beasts,  often  20  to  9D  i 
group,  coming  to  the  coast,  bringing  hu^bd 
quinine  bark,  accompanied  by  gangs  of  shsffll 
Ladians,  who,  for  the  most  part,  are  very  dvil 
labourers  generally  have  a  good  day  or  a  | 
night  for  the  traveller;  but,  in  respect  of 
language  they  employ  to  their  beasts,  I  can 
say  that,  in  comparison,  the  observations  o 
angry  London  cabman  are  decent,  and  tbost 
drunken  bargeman  are  moral. 

Three  days'  travel  from  Bodegas  brought 
the  town  of  Guaranda,  and  here  I  found  a  po 
of  my  heavy  baggage,  which  had  been  seol 
some  months  in  advance.  This  town  is  15 1 
in  a  straight  line  from  Chimborazo,  which  vi 
central  point  of  the  journey.  Many  of  you 
probably  under  the  impression  that  Chimbon 
often  seen  from  the  Pacific.  There  is  an  dojj 
passage  in  Prescott's  **  Conquest  of  Pern, 
scribing  the  magnificent  prospect  which  it  u 
to  the  mariner.  The  fact,  however,  is  thai 
very  seldom  seen  from  the  ocean.  Captaini 
go  up  and  dovrn  the  coast  say  that  they  do  no 
it  more  than  three  or  four  times  in  13  or  14  f 
And,  when  I  tell  you  that  it  is  distant  91  m 
a  direct  line  from  Guayaquil,  and  from  that] 
is  elevated  less  than  2^  above  the  horixon,  J9 
form  your  own  idea  as  to  its  magnificence  fioi 
Pacific  Ocean,  which  is  66  miles  still  farthers 
Up  to  this  time  we  had  not  seen  Chimhoni 
all.  We  sterted  from  Guaranda  on  December  i 
still  continuiDg  the  Quito  road,  and  passed 
the  southern  slopes  of  the  mountain  to  see  i 
could  commence  to  make  out  a  route  which  ib 
promise  a  chance  of  success.  We  came  ri^ 
the  mountain  before  we  saw  any  part  of  it» 
from  that  day  the  summit  was  alvraya  enTelop^ 
clouds.  It  was  obvious  we  could  only  go  aif 
we  could  see ;  so  we  returned  to  Guaraoda  to 
until  the  summit  was  dear.  Whflat  retunincJ 
overcome  with  dizziness,  feverishness,  and  0 
headache,  and  had  to  be  supported  by  twoo 

rK)ple  for  the  greater  part  oiwe  inj.    haM§ 
was  attacked  by  f ev^,  I  took  90  gnini  w 
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ihteof  qainine  in  the  ooone  of  the  night,  and 
peoverad  up  with  mountiuns  of  blankets,  but 
moning  there  was  nothing  the  matter.    As 
I  were  those  which  occurred  at  a  later 
when  we  were  undoubtedly  leaving  the  low 
I  pressure,  I  ultimately  concluded  thi.  t  it 
itiffooghthis  that  my  indisposition  was  caused, 
itti point,  allow  me  to  say  a  few  words  further 
"iRIiid  to  the  troubles  which  occur  to  persons 
>|itto  great  altitudes.    Although  the  neights 
glades,  which  we  were  about  to  visit,  had 
ytk  well  determined,  there  was  reason  to 
tilt  leveral  of  them  approached,  if  they  did 
«4  20,000  feet.    At    the  time    of    our 
there     were     only     three    tolerably 
[■ftenticated  instances  of  persons    having 
that  height  on  land,  and  I  could  lean^ 
which    was    of  the  leist   service    re 
tho   experience    of    those    who    were 
^.    in  those  expeditions.     But  from  others 
^«d  reached    altitudes   of    from  17,000  to 
hi,  I  heard  a  confirmation  of  my  sup- 
>  that,  at  such  great  elevations,  I  ought  not 
a  continuance  of  the  immunity  from 
I  ockness  which  I  had  hitherto  enj  oyed.    I 
'ipmy  mind,  therefore,  before  wo  left,  that, 
or  later,  we  should  suffer  like  the  rest  of 
Vorld;    but,    being   of  opinion,  as  I  have 
Nf   said,    that   patience    would     overcome 
mun  sickness,  it  was  my  intention,  on  all  our 
tttions,  first  to  establish  camps  as  high  as  we 
i  force  the  natives  and  mules ;   and,  as  it 
U  be   impossible    to  retain  tho    natives  at 
i  positions,  it  became  necessary  to  provide 
Btres  with  food  sufficient  for  weeks,  or  even 
months,     so    that,    in    the    event    of   our 
ig  in  our  enterprise,  from  badness  of  weather, 
itain  sickness,  and  other  causes,  wo  should 
have  the  mortification  of  being   obliged  to 
idem  our  positions  simply  from  want  of  sus- 
ftM.    And  as  it  could  not  be  expected  that 
Ihodd  be  able  to  obtain  on  the  spot  tho  pro- 
hs  which  would  keep  for  such  a  length  of 
^  I  concluded  that  the  only  safe  course  was  to 
pnaelves,  from  the  first,  entirely  independent 
■imources  of  the  country,  in  the  matter  of 
fad  which  should  be  consumed  at  the  greatest 
thi.    About  two  tons  weight  of  the  most  port- 
laid  most  condensed  provisions  went  out  for 
tM,  and,  irrespective  of  the  things  which  were 
l^t  already  tinned,  more  than  2,000  tins  were 
ttcd  down.     If  time  would  permit,  it  would  be 
>iBting  to  enter  into  details  respecting  our  outfit, 
I  must  do  no  more  than  say  that  our  pro- 
Hh  were  arranged  in  boxes  weighing  75  lbs. 
isee.     Two     of    them    made    a   mule-load, 
•    each     of     them     held    three      tin    cases, 
^■ed  down,  each  of  those  three  tin  cases  con- 
ing food  for  four  days  for  one  man.     They 
bttSd  everything  necessary  except  water  and 
^  The  preparation  of  these  provisions  and  the 
■  of  the  outfit  occupied  almost  as  much  time  as 
I  performance  of  the  journey,  and  it  appears 
^  desirable  to  lay  this  mudi  on  the  subject, 
•aypertonswhoshoold  be  tempted  to  follow  in 
fwk  should  be  indined  to  doubt  our  veracity, 
f^  findinff  it  impossible  to  progress    with 
>Nhlo  nuimty.    A  great  saving  of  time  was 
M  by  aRmoging  the  food  in  this  manner,  and 
Aall  joDznej  waa  made,  which  was  calculated 


to  occupy  two  men  for  four  days,  I  had  only  to 
say  take  ten  cases,  instead  of  continually  calculating, 
and  then  being  afraid  that  candles,  salt,  or  matches 
might  be  forgotten. 

After  two  days  more,  we  saw  the  upper  nart  of 
Chimborazo  for  the  first  time;  it  appeared  to  be  fine» 
and  so  I  sent  off  two  guides  to  select  a  camping  place 
on  the  ridge  we  had  examined  on  the  19th,  wnilst 
I  completed  the  preparations  for  the  journey.  They 
returned  on  the  23rd,  very  much  fatigued,  having- 
f ound  a  place  which  was  suitable  at  a  neight,  so  it 
appeared  afterwards,  of  16,600  feet  above  the  sea* 
Tnen  Christmas  came  in  the  way,  and  our  start  was 
delayed  until  the  26th,  when  we  at  length  got  off — 
a  caravan  of  nineteen  persons  and  fourteen  mules. 
Shortiy  before  our  departure  from  the  town,  I  had 
the  honour  to  receive  a  visit  from  the  political 
authorities,  and  I  did  not  at  first  perceive  what  waa 
the  object  of  the  interview ;  but  just  before  they 
left,  the  principal  official  thus  addressed  me:-^ 
*'  Seilor,  we  understand  perfectiy  that,  in  an  affiair 
like  yours,  it  is  necessary  to  dissemble  a  little,  and 
you,  doubtless,  do  perfectly  right  to  6&y  that  yotv 
intend  to  ascend  Chimborazo,  a  thing  which 
everybody  knows  is  impossible.  We  know  per« 
fectly  well  what  is  your  object;  you  wisn  to 
discover  tre^asure  which  is  buried  in  Chimborazo, 
and,  no  doubt,  there  is  much  treasure  buried  there, 
and  we  hope  you  will  discover  it ;  but  we  also  hope 
that  when  you  have  discovered  it  you  will  not  forget 
us."  **  Gentlemen,"  I  said,  "  I  should  be  delighted 
to  remember  you,  but  in  respect  of  the  other  matter, 
the  treasure,  I  venture  to  suggest  that  you  should 
pay  half  the  expense  of  the  oxpeaition,  and 
take  half  the  treasure  we  discover."  But  tl^idoa- 
was  rather  too  speculative  for  them,  and  the  inter- 
view produced  no  result. 

On  our  way  up,  we  went  over  the  Quito  track,  and 
then,  leaving  the  road  on  our  right,  we  bore  away 
directiy  towards  the  mountain.    Night  set  in  just 
as  we  were  fairly  arrived  at  its  foot,  and  we  en- 
camped at  a  height  of  14,400  feet,  having  risen. 
5,500  feet  in  coming  from  Guaranda.     During  the 
night  two  Indians,  who  had  been  acting  as  porters, 
deserted,   and  five  mules  also  ran  away.      Our 
carrying    power    being     thus    reduced,    it    waa 
necessary  to  make  two   journeys  from  the  first 
camping  place  on  the  ridge,  to  a  plswjc  very  near 
the  summit,  S.W.  by  S.,  where  the  Carrels  had 
selected  a  place    for    the    second    camp.      Jean 
Antoino   went  away  with    the  first  detachment^ 
and  Louis  and   myself  returned  to  fetch  up  th^ 
others.    The  rest  of  us  then  went  up  and  arrived 
at  about  a  quarter  to  five  in  the  afternoon,  having 
risen  about  2,100  feet.    We  were  now  more  than 
16,500  feet  high,  and  established  ourselves  there 
with  provisions  enough  for  three  weeks,  and  with 
fuel  enough  for  several  days.     All  water  had  to  be 
obtained  by  melting  snow,   of  which  there  waa 
enough  round  about  us,  and  to  keep  up  our  stock 
of  fuel  and  communications  with  the  world  below^ 
I  retained  a  muleteer  and  one  beast  to  go  back- 
wards and  forwards  between  our  camp  and  the 
nearest  hovel. 

All  the  rest  of  our  troop  now  left  us,  and  did  so 
very  gladly;  for  although  wo  had  succeeded  in 
establishing  our  camp  on  the  selected  spot,  it  had 
only  been  done  by  the  greatest  exertions  on  the 
part  of  my  people  and  their  beasts.  The  mulea 
were  forced  up  ^e  very  last  yard  that  they  could 
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go,  and  staggering  under  their  burdens,  which 
were  scarcely  more  than  half  the  weight  they  were 
accustomed  to  carry,  stopped  repeatedly,  and  by 
their  trembliogs  and  falliug  on  their  knees,  and 
general  behaviour,  showed  that  they  had  been 
driven  to  the  very  verge  of  exhaustion.  When  wo 
arrived  at  the  second  camp,  wo  ourselves  were  in 
good  condition,  which  was  to  be  expected,  as  we 
had  ridden  up  the  entire  distance  from  Guaranda  ; 
but  within  an  hour  I  found  myself  lying  on  my 
back,  alon^  with  both  the  Carrels,  placed  hors  de 
combat,  and  incapable  of  making  the  least  exertion. 
We  knew  that  our  enemy  was  upon  us  at  last,  and 
that  we  were  oxperioncing  our  first  attack  of 
mountain  sickness.  We  were  feverish,  had  intense 
headaches,  and  were  unable  to  satisfy  our  desire 
for  air,  except  by  breathing  with  open  mouths. 
This  naturally  parched  the  throat,  and  produced 
a  craving  for  drink,  which  we  were  unable 
to  satisfy,  partly  from  the  difficulty  of  obtaining 
it,  and  partly  from  the  difficulty  of  swallowing  it, 
for  when  we  got  enough,  we  were  unable  to  drink, 
we  could  only  sip  ;  and  not  to  save  our  lives  could 
we  have  taken  a  quarter  of  a  pint  at  a  draught. 
Before  one-tenth  of  it  was  down,  we  were  obliged 
to  stop  for  breath,  and  gasp  again,  until  our  throats 
were  as  dry  as  ever.  Besides  having  our  normal 
rate  of  breathing  largely  accelerated,  we  found  it 
impossible  to  get  along  without  every  now  and 
then  giving  a  spasmodic  gulp,  just  like  fishes  when 
taken  out  of  the  water.  Of  course  there  was  no 
desire  to  eat ;  but  we  wished  to  smoke ;  and  even 
our  pipes  almost  refused  to  bum,  for  they,  like 
ourselves,  wanted  more  oxygen.  This  condition 
of  affiairs  lasted  all  night  and  all  the  next  day, 
and  I  then  managed  to  pluck  up  spirit 
enough  to  get  out  the  chlorate  of  potash, 
which,  by  the  advice  of  Dr.  Marcet,  I  had  brought 
in  case  of  need.  Chlorate  of  potash  was,  I  believe, 
first  used  in  mountain  travdL  by  Dr.  H^iderson, 
in  the  Cara  rang:e,  and  it  was  subsequently  ordered 
by  Sir  Douglas  Forsyth  in  his  mission  to  Yarkand  in 
1873-4.  The  surgeon  to  the  expedition  states 
that  he  distributed  little  bottles  of  it  amongst  the 
members  of  the  embassy,  and  says  that,  from  his 
own  experience,  he  can  testify  to  its  value  in 
mitigating  the  distressing  symptoms  produced  by 
A  continued  deprivation  of  the  natural  quantity  of 
oxygen  in  the  atmosphere.  Before  my  departure. 
Dr.  Marcet  urged  me  to  experiment,  with  a  view 
to  confirming  this  experience;  ten  grains  to  a 
wine  glass  of  water  was  the  dose  recommended, 
to  be  repeated  every  two  or  three  hours  if  neces- 
sary. I  say  distinctly  that  I  thought  it  was 
of  use,  though  it  must  be  admitted  it  was  not  easy 
to  determine,  as  one  might  have  recovered  just  as 
well  without  taking  any  at  all.  Anyhow,  after 
taking  it,  the  intensity  of  the  symptoms  diminished; 
there  were  fewer  gaspings,  and  in  time  a  feeling  of 
relief.  I  am  so  far  in  favour  of  its  use,  that  I 
should  always  carry  it  on  future  expeditions.  Louis 
Carrel  also  submitted  himself  to  the  experiment, 
and  seemed  to  derive  benefit,  but  Jean  Antoine, 
the  elder  of  the  two,  sturdily  refused  to  take  any 
doctor's  stuff,  which  he  regards  as  an  insult  to  in- 
telligence. For  all  human  ills,  for  every  complaint, 
from  dysentery  to  want  of  air,  there  was,  in  his 
opinion,  but  one  remedy,  and  that  was  wine ; 
most  efficacious  always  if  taken  hot,  more 
etpedaUjr    if    a    little   spice    and   sugar     were 


added  to  it.  His  opinions  on  thin] 
were  often  very  or^al,  and  I  le 
whilst  in  his  company;  amongst  o 
that  for  the  cure  of  headache,  no 
can  be  mentioned  than  keeping  the 
and  the  feet  cold,  I  at  a  bound 
practised  what  he  preached,  and  I  ca 
no  more  curious  sight  than  that  of  this 
man,  lying  nearly  obscured  under  a  pil 
with  his  head  bound  up  in  a  wondei 
ment  of  handkerchiefs,  vainly  attempt 
a  short  pipe,  whilst  gasping  like  an 
codfish,  his  naked  feet  sticking  out 
neath  the  blankets,  when  the  tempei 
tent  was  much  below  the  freezing  poi 

It  seems  curious  to  relate  that  M; 
not  appear  to  suffer  at  all,  and  cxce^ 
should  have  fared  somewhat  badly, 
fire  going— no  easy  task,  for  the  £ 
to  suffer  from  want  of  oxygen  just  lil 
and  it  required  such  incesseuit  blowin} 
consider  for  the  future  a  pair  of  be 
dispensable  part  of  a  mountaineer's 
Mr.  Perrin  behaved  on  Chimborazo  in  j 
manner — he  melted  the  snow,  broug 
and  attended  to  our  wants  in  genei 
therefore,  somewhat  against  the  graii 
he  was  in  very  poor  health  in  coi 
having  led  rather  a  dissipated  11 
he  was  so  far  debilitated  that  h( 
walk  a  quarter  of  a  mile  on  a  flat  1 
desiring  to  sit  down,  or  100  yards  on 
side  without  being  obliged  to  rest, 
aware  of  his  previous  history,  he  cert 
not  have  accompanied  us.  You  will  i 
quire— How  can  you  account  for 
with  his  shattered  constitution,  who 
mountaineer,  being  unaffected,  when 
who  were  all  more  or  less  accustoi 
ascents,  were,  for  a  time,  complete!; 
The  explanation  appears  to  be  this, 
been  for  a  long  time  resident  in 
heights  of  from  9,000  to  10,000  fe 
several  times  passed  backwards  ai 
over  a  height  of  over  14,000  feet, 
elevation  at  which  he  had  resided 
last  10  years  was,  in  all  probability, 
than  the  mean  elevation  at  which  w 
lived,  and  it  would  probably  have  bee 
he  been  subjected  to  examination,  tha 
of  respiration,  and  even  his  organs, 
better  adapted  to  a  pressure  of  18;}  i 
was  the  height  of  the  mercurial  co! 
second  camp. 

On  December  29th,  the  Carrels  w€ 
better,  and  were  eager  to  be  off  ex] 
sent  them  away  to  continue  the  ascen 
on  which  our  camp  was  placed.  I  ini 
not  to  go  to  any  great  height,  and  to 
another  and  higher  camping  place, 
our  ridge  was  trap — I  have  a  samp 
— it  was  shattered  by  frost,  and  e^ 
a  state  of  ruin.  Just  above  our  tent 
enough  to  traverse  a  stony  waste,  i 
patches  of  sand.  Higher  up  it  becam 
and,  afc  about  17,000  feet,  it  was  neoei 
a  little.  Then  its  angle  diminishe 
were  large  snow  drifts  on  each  side ; 
the  crest  of  the  ridge  was  oomposi 
and  frozen  ice.    At  18,300  feet  the  i 
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M  CBi  It  was  crossed  by  some  precipitous 
ipAi,  and  after  passing  these,  you  entei^  on 
■•  mow  region  which  crowns  the  mountain  on 
m  ttdei.  On  the  east  of  this  ridge  wo  had  rather 
^ftaouidenble  glacier,  which  was  fod,  if  not  entirely 
^UMd,  by  the  ice  which  fell  from  above,  and  at  its 
Wm  there  were  sheer  clifis,  over  which  the  glacier 
NhU  ciDg  the  mountain  was  projected.  The 
«( gWier  which  f eU  from  these  cliffs  tumbled 
Ii|irecipicc8  and  the  slopes  at  their  base  3,0<K) 
bwe  they  were  arrested  by  the  glacier 
lod  m  the  course  of  falling  brought  away 
ifrigments.  The  glacier  was  laden  with 
^  I*  blocks  and  the  rocky  fragments  which 
f^  down,  and  we  accordingly  called  it  the 
JjfjiiArii,  These  cliffs,  and  those  which  face 
^•t  sre  the  most  elevated  and  the  greatest 
0,  and  they  were  quite  sheer  and 
They  were  composed  of  a  number  of 
•Aed  strata,  disposed  with  great  regularity, 
•  na  easy  to  identify  the  l^s  from  which 
"8rti  hti  fallen  on  the  glacier  by  the 
•fane.  All  were  trap ;  some  were  vitreous ; 
^wjr,  and  they  presented  the  widest  variety 
n,  from  a  delicate  rose  to  a  coarse  rod, 
D  pale  grey  to  the  black  of  the  beds  of 
Hie  whole  of  the  rocks,  and  I  collected 
90  Tuieties,  are  distinctly  volcanic,  and  the 
I  which  still  seem  to  linger  on  this  matter 

*  Sow  finally  disx>osed  of.    The  very  highest 

*  I  obtained,  from  about  15,500  feet,  is  an 
ihte  cinder. 

k  Carrels  returned  soon  after  dusk,  both  ex- 
Idy  exhausted ;  they  could  scarcely  keep  on  their 
^  and  threw  themselves  down  and  went  to  sleep 
but  eating  or  drinking.  Their  condition,  and  the 
Kt  I  heard  next  day,  rendered  it  certain  that  our 
■d  camp,  as  a  starting  place,  was  not  placed  high 
■^  It  appeared  that  the  Carrels,  neglecting 
■■itnictions,  had  been  towards  the  summit,  and 
a  height  of  only  about  19,500  feet.  They 
e unencumbered,  carrying  no  instruments, 
enough  food  for  their  own  use,  and  had 
to  look  after,  and  vet  came  back  quite 
It  was  obvious,  therefore,  wo  should 
liget  still  higher  up  before  we  could  make 
^^loration  of  the  real  summit.  So  soon  as 
^I9e  well  enough,  I  sent  Louis  down  to  the 
^ia  letch  up  the  tent,  which  had  been  left 
[Mod  as  soon  as  it  arrived,  we  were  in  a 
l^to  go  forward  again.  On  the  following 
^bigt  I  went  myself  up  the  ridge   to  look 

*  higher  camping  place,  and  found  one 
^  eastern  side  on  some  broken  rocks,  at 
^t  of  17,400  feet.  By  this  time,  I  was 
'Wher  better  condition  than  the  Carrels; 
^Bverishneas  had  disappeared,  and  my  blood 
I  >Mamed  its  normal  temperature.  The  gaspings 
^  >'v]y  ceased,  and  the  headache  h£^  gone. 
^.^  perhaps  wonder  how  I  knew  I  was 
^ ;  for  in  regard  to  this  matter  one  is  often 
*^,  and  fever  is  supposed  when  it  does  not 
^  By  the  advice  of  the  distinguished  physician 
^  name  has  been  already  mentioned,  Dr. 
^  I  bid  provided  myself  with  a  registering 
W  thermometer,  for  the  purpose  of  taking  the 
■  temperature  at  great  elevations.  This  was 
^dooe,  and,  in  respect  of  this  matter,  nothing 
'Med  be  said  than  that  at  our  greatest  heights 
Cttperatiirs  of  the  blood  was  just  as  it  is  at 


the  level  of   the  sea — higher  during  periods  of 
warmth,   and  lower  when  unusually  cold.    But 
still,  at  its  normal  height,  when  the  thermometer  is 
at  (jO^  or  thereabouts,  it  did  not  appear  to  be  affected 
by  a  low  atmospheric  prossuro  at  all.     In  recom- 
monding  mo  to  tako  this  littlo  instrument,  of  which 
I  have  one  in  my  hand,  Dr.  Marcct  rendered  mo  a 
great  service,  and  amongst  all  the  devices  and  instru- 
ments which  have  been  pressed  upon  the  attention  of 
travellers  in  general,  of  late  years,  I  know  nothing 
equal  to  it  in  importance.  By  const^int observation, 
I  was  able  to  detect  the  earliest  advances  of  fever, 
and  by  taking  proper  steps  in  time,  was  able  to  get 
through  the  entire    journey    without  having  an 
attack   of  fcvor  worth  mentioning.     Its  expense 
is     trifling,    and    it    can     easily    be    carried    in 
the  waistcoat  pocket.     When  wo  were  first  laid  on 
our  backs  by  mountain  sickness,  it  showed  that  my 
blood  temperature  amounted  to  lOO^**,  but  by  the 
end  of  the  year  it  had  fallen  to  its  usual  height, 
viz.,  98^.     Still,   although  the  more  disagreeable 
symptoms  hod  gone,  wo  found  ourselves  remaining 
comparatively  lifeless  and  feeble,  with  a  strong 
disposition  to  sit  down  when  we  ought  to  have 
been  moving.     There  was  plenty  just  about  this 
time  to  keep  us  moving.     First  the  muleteer,  who 
was  retained  to  keep  up  communication,  came  up 
and  reported  that  some  boxes  left  in  depot  at  the 
first  camp  had  been  broken  open  and  robbed.   This 
involved  going  down  to  make  an  inspection,  and 
dispatching  Porriii  to  Guaranda.  Then  we  found  a 
quantity  of  tinned-meat  had  gone  bad,  and  we 
had  a  world  of  trouble  over  it.     I  had  invested 
in   a  quantity  of   ox- cheek,    and    one    tin    had 
been  placed  in  each  of  our  coses.      Upon  opening 
the  first  case,  I  noticed  that  the  end  of  the  ox- 
cheek  tin  had  bulged,  and,  knowingwhat  that  meant, 
I  had  it  thrown  away  at  once.     One  after  another 
we  found  the  same  thing,  and  at  once,  on  opening 
another,   a  most  vile  stench  rushed  out,  and  I 
found  the  ox-cheek  hud  burst  its  bonds,  and  not 
only  became  putrid  itself,  but  had  corroded  and 
ruined  almost  the  whole  of  the  food  in  the  case. 
It  then    became   necessary  to  examine  seriatim 
each  case,  to  know  exactly  how  we  were  off  for 
food,   and  the  end  of  the  matter  was,  we  found 
ourselves  obliged  to  hurl  over  the  cliffs,  provisions 
that  had  cost  us,  in  round  numbers,  £100. 

It  would  be  merely  wasting  your  time  to  recount 
the  troubles  wo  had  in  the  wind,  hail,  snow,  and 
thunderstorms — wliich  wo  had  night  and  day — 
from  which  wo  suffered  each  and  all.  The  snow 
fell  occasionally  as  much  as  six  inches  at  a  time  ; 
it  was  always  fine  and  granular,  and  not  in  flakes. 
But  we  had  for  more  hail  than  snow,  and  it  fell 
continuously.  Thunderstorms  visited  us  with 
unvarying  regularity  every  day.  These  occur- 
rences delayed  our  progress,  and  it  took  three 
days  to  move  the  requisite  quantity  of  material  up 
to  the  third  camp.  At  length,  on  the  2nd 
January,  last  year,  having  passed  tho  night  at 
our  highest  station,  leaving  communication  open 
in  our  rear,  I  conceived  the  time  hod  arrived  when 
we  might  prudently  make  for  the  summit,  and  on 
tho  following  morning,  at  half -past  five,  the  Carrels 
and  I  started,  and  mounted  about  1,000  feet  without 
any  great  difficulty.  We  had  arrived  at  the  rooks 
I  have  spoken  of  as  crossing  the  ridge  of  the  moiiii- 
tain.  We  were  half  way  up  this  when  a  furious 
and  intensely  cold  wind  arose,  and  we  found  our- 
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selTes  compelled  to  abandon  all  the  things  we  were 
carrying,  and  to  fly  for  refuge  to  the  camp,  holding 
ourselTes  in  readiness  to  start  the  next  morning. 
This  happened  to  be  very  fine  and  cloudlesn,  and 
profiting  by  the  steps  we  had  made  the  previous 
day,  we  mounted  by  a  fair  road,  crossing  these 
rooks  and  getting  to  a  height  of  about  18,400  feet  at 
eight  o'clock.  We  then  lx>re  away  to  the  left,  that 
is  to  say,  towards  the  west,  over  a  snow- covered 
glacier,  and  ascended  spirally,  so  as  to  break  the 
ascent.  There  were  few  crevasses ;  the  (now  was 
in  good  order,  although  steps  had  to  be  cut 
in  it.  I  noticed  that  our  steps  got  shorter  and 
shorter,  until  at  last  the  toe  of  one  foot 
touched  the  heel  of  the  previous  one.  At  10  a.m., 
at  a  height  of  19,500  feet,  we  passed  the  highest 
rock,  which,  I  have  already  said,  was  nothing  but  a 
volcanic  cinder.  For  some  distance  further  we 
continued  our  progress  at  a  reasonable  rate,  having 
fine  weather  and  a  good  deal  of  sunshine.  At  about 
11  a.m.,  we  fancied  we  saw  through  the  heavy 
clouds  which  covered  the  whole  country  to  the 
west,  and  shortly  afterwards,  being  then  nearly 
20,000  feet  high,  we  arrived  at  another  plateau 
near  the  top  of  the  mountain.  The  summits  now 
seemed  within  our  grasp ;  we  could  see  both,  one 
on  our  right,  and  another  a  little  further  away  on 
our  left,  with  a  hollow  plateau  about  one-third  of 
a  mile  across  between  them.  We  remarked  that  in 
about  another  hour  we  could  get  to  the  top  of 
either,  and  not  knowing  which  of  the  two  was  the 
higher,  we  made  for  the  nearer,  but  at  this  point 
the  condition  of  affairs  completely  changed,  the 
sky  became  clouded  all  over,  wind  arose,  and  we 
entered  a  large  tract  of  dusty,  soft  snow,  which 
could  not  be  traversed  in  the  ordinary  way.  The 
leading  man  was  up  to  his  neck,  almost  out  of 
sight,  and  had  to  be  pulled  out  by  those  behind. 
Imagining  we  had  got  into  a  labyrinth  of  crevasses, 
we  turned  about  right  and  left  to  try  and  extricate 
ourselves ;  and  after  discovering  it  was  everywhere 
alike,  we  found  the  only  possible  way  to  proceed 
was  to  flog  every  yard  of  it  down,  and  then  crawl 
over  it  on  all  fours,  and  even  then,  one  or  another 
was  frequently  submerged,  and  almost  disappeared. 
Needless  to  say,  the  time  went  rapidly.  When  we 
had  been  at  tms  sort  of  work  three  hours,  without 
having  accomplished  half  the  remaining  distance. 
I  halted  the  men,  pointed  out  the  gravity  of  the 
situation,  and  asked  them  whether  they  preferred 
to  turn  or  go  on.  After  consulting  together,  Jean 
Antoine  said,  **  When  you  tell  us  to  turn  we  will  go 
back;  until  then  we  will  go  on."  I  said,  *'  Go  on," 
although  by  no  means  feeling  sure  it  would  not  have 
been  best  to  say  **  Gk)  back."  In  another  hour  and 
a  half,  we  got  to  the  foot  of  the  southern  summit, 
and  as  the  angle  steepened,  the  snow  became  firmer 
again.  We  arrived  at  the  top  of  it  about  a  quarter 
to  four  in  the  afternoon,  and  then  had  the  mortifi- 
cation of  finding  it  was  the  lower  of  the  two. 
There  was  no  help  for  it,  we  had  to  descend  to  the 
plateau,  resume  flogging  the  road,  and  floundeiing 
on,  to  make  for  the  highest  point.  There  again, 
when  we  got  up  to  the  dome,  the  snow  was  reason- 
ably firm,  and  we  arrived  upon  it  at  last,  standing 
upright  like  men,  instead  of  grovelling,  as  we  had 
been  during  the  last  five  hours,  like  beasts  of  the 
field.  The  wind  was  blowing  at  the  rate  of  about 
60  zniles  an  hour  from  the  north-east.  We  were 
gettix^  wretched  and  hungry,   without   having 


the  means  to  satisfy  ourselves.  'V 
trouble,  a  mercurial  barometer  was  \ 
man  grasped  the  tripod,  another 
to  give  it  shelter  by  a  poncho 
wind,  and  I,  myself,  lay  on  my 
the  snow  watching  the  descent  of  t] 
It  fell  until  it  was  14*1,  at  a  1 
of  14®  Fahr.,  which,  when  compare 
observation  made  on  the  same  day  at 
gives  for  the  height  of  Ghimborazo 
By  the  time  the  barometer  was  in  its 
it  was  20  minutes  past  5  o'clock,  anc 
scarcely  an  hour  and  a  quarter  of  dayli 
ing.  Wo  fled  across  the  plateau  at  i 
possible  rate.  There  is,  as  you  are  awi 
difference  between  descending  and  asc 
snow,  and  as  we  had  a  huge  trough 
already  made,  we  moved  down  it 
parative  facility.  Still,  it  took  neai 
to  extricate  ourselves  from  that  p 
then  ran,  for  our  lives,  for  our  arr 
camp  that  night  depended  on  our  be 
cross  those  rocks  before  darkness  f& 
We  just  succeeded  in  arriving  at  th( 
although  it  became  pitch  dark  before 
them ;  then  we  saw  our  camp  fire,  anc 
disconsolate  shouts  of  Perrin,  who  was 
as  we  came  hurrying  down,  and  we  ai 
soon  after  9  p.m.,  having  been  out  neai 
on  foot  the  whole  time. 

The  hurried  way  in  which  we  loft  t 
made  me  desirous  of  ascending  again,  1 
that  Louis  Carrel  was  Jwrs  de  combat,  i 
his  foot  frost-bitten.  As  soon  as  it  coi 
he  was  sent  down  to  the  nearest  ] 
he  could  receive  atteution,  and  ] 
myself  up  two  days  longer  at 
camp.  On  the  12  th  of  January  I  rej( 
and  we  then  moved  by  easy  stages  d 
Machachi.  We  waited  there  for  nearly 
before  he  could  take  the  field  again.  Tl 
suffered  very  severely,  but  it  is  due  to  yoi 
it  was  through  his  own  fault.  On  leaving 
the  ascent,  I  remarked  he  was  not  weai 
but  he  said  he  was  accustomed  to 
Jean  Antoine  used  gaiters  of  the  usual 
used  a  pair  which,  from  having  the  1 
tinned  all  roimd,  are  well  nigh  im 
water.  In  wading  through  the  sc 
summit  it  was  wet  as  well  as  soft, 
Carrel  got  his  feet  badly  wetted, 
wards  they  froze,  whereas  Jean  Ant 
returned  to  the  camp  quite  untouched. 

My  residence  on  Cbimborazo  thus  ex 
17  days;  one  night  was  passed  at  i 
13,400  feet,  ten  at  a  height  of  16,50€ 
17,300  feet.  During  this  time,  besides 
to  the  summit,  I  also  went  three  time 
18,300.  When  we  quitted  the  mounts 
of  mountain  sickness  had  disappeared 
touch  us  again  until  we  arrived  at  the 
Cotopaxi. 

This  is  a  convenient  point,  before 
to  Cotopaxi,  to  say  a  few  words  res] 
country  and  the  people  of  the  cod 
manners  and  customs.  The  road  to  Q 
already  said,  goes  over  the  southe 
Ghimborazo.  It  then  passes  around 
side  of  Ghimborazo,  and  then  gi 
down  to  Arenal,   and  so  to  Quito* 
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Be,  called  Chngnipoquio,  is  for  the  most 
ly  a  rough  momitain  track,  but  here  again 
le  to  a  made  road,  which  continues  without 
■ion  to  Quito.  This  is  the  only  made 
the  whole  interior,  and  it  is  a  busy  one, 
entj  of  life  passing  along  it.  In  December, 
[  reckon  we  met  or  passed  not  less  than 
cuts,  and  500  persons  every  day.  A  newly- 
.  European  is  somewhat  astonished,  that 
di  large  traffic,  the  track  should  be  left  in 
TiDainons  condition,  but  after  having  been 
hi  other  so-called  roads  in  the  interior,  his 
i  disappears,  and  he  begins  to  regard  the 
tack  as  something  very  superior  indeed.  I 
Md  to  say  I  did  not  on  any  part  of  it 
id  more  than  two  feet  deep,  whereas 
tt  roads  we  had  mud  three  and  four 
Np.  Even  this  is  considered  a  very 
BQoimt,  and  an  old  resident  in  Ecuador 
eimked  me  for  calling  a  road  bad  in 
or  beasts  had  sunk  half  way  up  their  flanks. 
]g  him  what  he  called  a  bad  road,  he  said : 
Md  is  bad  in  which  the  beasts  tumble 
i  holes  and  vanish  quite  out  of  sight.'* 
Quito  road  you  meet  with  a  great 
of  character.  A  large  portion  of  the 
n,  probably  one  half,  is  composed  of  pure 
rho  were  found  by  the  first  Spanish  con- 
The  remainder  of  the  population  consists 
of  a  mixed  race.  It  is  universally  ad- 
it their  are  very  many  Indians  of  perfectly 
cent,  whose  families  have  never  been 
y  alliance  with  whites,  but  it  does  not 
be  x>08sible  to  find  a  single  Spanish  or 
opean  family  which  has  not  contracted 
nrith  the  Indians.  We  had  many  deal- 
i  the  Indians,  and  found  them  on  the 
be  honest,  truthful,  and  well-disposed, 
certainly,  for  the  most  part,  hardy, 
IS,  and  tolerably  intelligent.  They  are 
r.  We  saw  extremely  little  drunken- 
>ngrst  them,  except  in  the  Province 
lorth  of  Quito,  wnere  they  are  very 
and  prosperous.  The  small  number  of 
d  persons  seen  throughout  Ecuador  is 
le,  and  I  was  inclined  to  rera*d  the 
a  very  sober  race,  until  I  learned  that  it 
abit  of  the  country  when  any  one  wished 
ik,  to  go  to  bed  and  get  quietly  drunk  in  bed . 
rery  interesting  custom,  and  it  might  be 
K>us  to  introduce  it  amongst  ourselves, 
okenness  is  abolished  altogether.  The 
irt  of  the  persons  mentioned  on  the  road, 
illy  those  concerned  in  the  traffic  between 
I  and  Quito  and  other  towns  in  the  in- 
avelling  for  the  sake  of  seeing  the  country 
le unknown;  but  occasionally  you  meet 
)  one  a  little  out  of  the  common,  who  is 
'  to  pay  a  visit  to  some  neighbouring 
1  sucm  a  person  is  generally  worthy  of 
I.  If  he  is  got  up  correctly,  he  will  be 
lis  so-called  Panama  hat,  a  straw  hat 
I  roll  up,  and  costs  any  smn  from  about 
£10.  To  take  care  of  this  precious 
>  puts  on  a  white  outer  casing,  and  as 
I  get  spoilt  by  the  rain,  he  puis  an  oil- 
*  on  the  top  of  that,  so  that  he  has  three 
one  orer  the  other.  To  protect  bis 
Dg^t  to  be  wearing  a  pair  of  blue  goggles, 
told  in  Birmingham  at  hdif-a-crown  a 


dozen,  and,  in  Quito,  at  half-a-crown  a-piece* 
Outside  he  will  probably  have  on  a  poncho  of 
superior  quality  such  as  this,  and  underneath  it  a 
coarser  one.  What  he  may  wear  in  the  guise  of 
trousers  I  cannot  say,  because  they  are  covered 
with  buskins  made  of  the  skin  of  some  wild  animal. 
His  feet  are  very  nearly  invisible,  and  if  you  see 
them,  you  will  most  likely  notice  his  toes  peeping 
through  his  shoes,  but,  forthedeficiency  thereabouts, 
he  makes  up  in  the  heel  by  his  spurs.  Here  is  a 
specimen  of  these  articles,  but  this  is  considered  a 
moderate  thing  in  spurs ;  I  can  assure  you  many 
are  worn  more  than  double  the  size.  Altogether 
he  is  what  we  should  call  a  regular  guy.  But 
we   have   not   yet  done  with  him.      If    he   is 

Eroperly  turned  out,  he  carries  at  his  button- 
ole  a  drinking  cup,  which  may  be  carved  and 
silver  mounted ;  at  his  side  a  tremendous  chop- 
ping knife,  which  is  used  either  for  cutting  away 
branches  or  as  a  tooth-pick.  If  he  is  a  person  of 
great  distinction,  he  wUl  be  strong  in  his  whip, 
which  will  have  a  wrought-iron  handle,  as  it  is 
found  that  one  of  that  description  does  not  break 
so  readily  on  the  heads  of  mules  as  wooden  ones. 
He  will  also  carry  a  guitar  at  his  saddle. 
Such  a  person,  according  to  the  phrase  of 
the  country,  is  a  great  cavalier,  and  if  only 
decently  mounted,  he  may  aspire  to  marry  any 
woman  in  the  land.  It  is  needless  to  say  thiat,  in 
roads  in  the  state  I  have  described,  there  are  many 
accidents  to  baggage  animals ;  beasts  get  struck, 
their  loads  are  &rown  off,  and  sometimes 
abandoned,  but  what  causes,  I  believe,  far  more 
loss,  is  the  pilfering  which  takes  place,  and  which 
it  is  almost  impossible  to  prevent.  I  have  been 
offered  bottles  of  brandjr  by  persons  on  the  road, 
who,  I  am  quite  certain,  could  not  have  come 
honestly  by  them,  and  I  have  seen  wine  cases  taken 
off  a  mule,  taken  indoors,  opened,  a  bottle  or  so 
taken  out,  the  case  fastened  up  again,  and  loaded. 
To  illustrate  this  I  may  tell  you  a  case  which  was 
related  to  me  on  a  visit  to  a  fraternity  of  Jesuits. 
One  of  them  said  to  me,  **  Sefior,  you  know  that  the 
wine  of  this  country  is  both  dear  and  bad,  and  we 
thought  that  if  we  imported  it  ourselves,  direct 
from  PVance,  we  might  get  a  pure  wine  at  a 
moderate  price ;  and  so  we  ordered,  as  an  experi- 
ment, a  cask  from  a  French  house,  but  it  cost  us 
very  dear.  When  it  arrived,  wo  were  glad  to  find 
that  it  was  full,  and  that  it  did  not  leak;  but  I 
am  sorry — oh,  I  am  sorry  to  tell  you,  that 
when  we  opened  it,  we  found  that  it  was  full 
of  very  dirty  water."  These  accidents,  and  the 
weight  of  the  heavy  duties  which  are  imposed 
are,  no  doubt,  the  main  cause  of  the  high  price  of 
foreign  goods  at  Quito,  and  in  the  interior  generally. 
An  ordinary  quart  bottle  of  "Bass"  costs  4s.,  and  a 

EQund  of  English  salt,  3s.  4d.,  while  a  common  iron 
edstead,  that  would  be  dear  in  London  at  50s.,  I 
have  seen  marked  at  £9.  Accidents  notwithstand- 
ing, these  prices  appear  to  leave  a  good  margin  for 
profit,  and  an  enterprising  man  could  probably 
make  100  per  cent,  on  his  transactions.  Tou 
must  remember,  however,  to  take  into  account 
an  unknown  quantity  of  earthquakes  and 
revolutions.  You  may  be  a  rich  man  one 
day,  and  a  bankrupt  the  next.  Trade  in  these 
regions  may  bo  said  to  possess  all  the  excitement 
of  gambling  without  its  immorality  ;  but  it  does  not 
appear  to  be  very  fascinating  to  the  English,  for, 
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at  the  time  of  my  visit,  I  f oimd  only  two  of  my 
countrymen  in  Quito.    In  touching  on   morals, 
I  tread  on  delicate  ground,   because    what  the 
Ecuadorians  consider  moral,  we  should  term  im- 
moral. I  shall,  however,  relate  one  instance,  which 
conveys  a  vivid  idea  of  the  manners  and  customs 
of  the  country.     Some  years  ago,  the  late  Arch- 
bishop of  Quito,  who  was  a  much  respected  man, 
moved  to  indignation  by  the  immorality  of  some 
of  his  flock,  tendered  a  reproof ;  but  some  sons  of 
Belial,  in  revenge,  stole  into  the  vestry  on  the 
occasion  of  an  important  church  festival,  and  put 
strychnine  into  the  sacramental  wine.    The  Arch- 
bishop partook  of  it,  and  fell  dead  before  his 
pjeople.    This  incident  created  so  great  a  sensa- 
tion, that  the  authorities  forgot  to  punish  the 
assassins,  who  are  still  at  large,   and— perhaps, 
to  prevent  a  repetition  of  such  things  in  future — 
they  suppressed    the    Archbishopric,  and   seized 
a    great   part  of  the    revenue.    You  have  here 
developed  in  this    single  instance  a   g^oss,  im- 
moral,  and    atrocious  crime  which  is   left   un- 
punished, and  a  flagrant  disregard  of  vested  rights. 
As  this  is   the  description  of  the  people  them- 
selves  throughout  Ecuador,    you  will  see  good 
reason  for  the  non-interference  of  a  strangers  in  their 
politics.     I  studiously  avoided  meddling  with  their 
concerns ;  still  it  was  not  possible  to  be  any  length 
of  time  in  the  country  without  he€uing  a  good 
deal    about   its   domestic    affairs,    and   in   some 
respects  these  are  both  interesting  and  edifying. 
The     Parliament,  or    House    of    Assembly,     it 
18  said,   comes  together  only  on  rare  occasions, 
and   when   it   meets   it   manages   to  do    with- 
out all  -  night    sittings,   and  its   members    obey 
the  ruling  of  their  President,  and  vote  exactly  as 
they  are  wanted.     It  might  be  worth  while  for  her 
Majesty's    Government    for    the    time    being    to 
send    a    special   commissioner    to    Ecuador,    to 
learn    how    this    desirable    state   of    affairs    can 
be    arrived    at.     Then  with  respect  to  finances, 
they  manage   extremely  well.    There  is  no  aug- 
mentation of  the  public  debt,  for  the  simple  reason 
that  no  foreign  country  will  lend  them  money, 
and  the  inhabitants  are  far  too  wise  to  lend  it 
to   each   other.      This    imiversal    distrust    arises 
from  the  undeviating  habit  of  repudiating  con- 
tracts.    No  bargain  ever  seems  terminated,  and 
in  respect  of  this  matter,  one  of  the  most  respect- 
able and  honourable  of  foreigners  in  Quito  told 
me    that    ho    never    considered    a    transaction 
completed    until  he  had    given   his  customer  a 
whipping.     The  marks  of    the  whip,   it  seems, 
answer  the  place  of  a  receipt  stamp.    The  Ecua- 
dorians are,   as  I  have  said,  a  very  interesting 
people,  and  there  is  much  that  is  ciuious   and 
amusing  in  their  manners  and  customs,  but  it  is 
most  pleasant  to  study  these  at  a  distance. 

In  passing  from  Chimborazo  to  Gotopaxi,  we  go 
from  an  extinct  volcano  to  an  active  one,  and  to 
one  of  the  most  terrible  volcanoes  in  the  world. 
It  is  situated,  roughly,  north-east  from  Ghimbo- 
raso,  at  a  distance  of  65  miles.  From  Quito,  it 
bears  south-east  about  33  miles.  Three  years  ago, 
during  the  last  great  eruption,  ashes  from  it  fell  in 
Quito  to  such  an  extent,  that  it  was  pitch  dark  at 
mid-day,  and  persons  in  the  streets  in  front  of  their 
lumses  could  not  tell  where  they  where.  On  this 
oooaaon,  too,  there  was  a  great  manifestation  of 
flbmes,  which  rose  to  an  enormous  height ;  the 


larva  rapidly  liquified,  and  poured  down  in. 
torrents,  which  caused  rivers  six  miles  distai 
rise  60  feet  above  their  ordinary  height,  and  k 
instance,  I  was  informed,  it  carried  away  a  bi 
100  feet  above  the  stream  in  the  village  of  AnL: 
where  a  cotton  factory  was  established 
25  miles  from  the  mountain;  the  whole 
was  razed,  and  the  heavy  machinery  wa^. 
ried  30  miles  down  the  river.  All  rouK: 
mountain  the  natives  have  stories  of  tt^ 
mendous  ravages  which  occasionally  occuxr- 
general  opinion  seems  to  be,  that  the  pe^ 
greatest  activity  are  always  preceded  by  j 
of  repose.  In  fact,  it  is  said  of  the  mouort 
it  is  of  children,  when  it  is  quiet  it  is  8ur-« 
in  mischief.  During  my  enforced  stay,  "U 
illness  last  March,  I  was  in  the  in^xt 
neighbourhood  of  this  mountain,  and 
abundant  opportimities  of  studying  Ob 
haviour.  It  was  unusually  tranquil,  aac 
though  fretting  and  fuming,  and  giving  occsfl 
growls,  conducted  itself  on  the  whole  ins 41 
weU-behaved  manner.  I  several  times  lend 
that  during  the  night  much  less  smoke  ornfl 
came  away  from  the  crater  than  during  thed^,! 
this  led  me  to  conclude  that  if  we  could  passtvl 
on  the  summit,  we  should  be  able  to  see  is  i 
bottom  of  the  crater,  a  sight  no  one  had  hitihj 
enjoyed.  So  far  as  one  coxild  judge  by  ezani 
tion  with  the  telescope,  it  did  not  appear  thst 
should  be  able  to  find  a  reasonably  protected  { 
on  Uie  all  but  nalied  final  cone ;  so,  in  addition  U 
troubles  which  were  likely  to  occur  from  linn 
a  greaJb  altitude,  we  had  the  chance  of  l 
blown  up  by  the  moimtain,  or  being  blown  1 
by  the  wind. 

All  our  arrangements  were  carefully  mati 

and  wo  started  for  Pichincha,  passing  at 

through  a    small    hamlet,   then   turning  M 

and  then  up  a  ridge  of    the    mountain,  1 

descends  towards  the  west,   and  encamped 

height  of  about  15,000  ft.    As  the  transpo 

our  camp  equipage,  all  through,  was  beym 

power  of  the  Carrels,  I  called  for  volunteezil 

amongst  the  natives,  and  those  who  came  we 

proceeded  to  dress  up  in  accordance  with  our 

views  of  propriety.     The  native  dress  is  si 

suited  to  mountaineering  as  it  can  well  be ;  • 

mencing  with  a  straw  hat,   which  always  1 

away ;  then  a  long  poncho,  a  variety  of  Uc 

with  a  slit  in  the  niiadle,  through  which  the 

is  passed,  and  this  is  sure  to  fly  up  in  your  fso 

critical  moment ;  then  rough  shoes,  which,  aUh 

not  unsuited  to  ordinary  use,  are  totally  inad« 

to  snow  or  rock-work.    The  rest  of  their  att 

of  the  most  flimsy  description.     I  am  wpei 

now,  of  course,  of  the  inhabitants  of  the  int 

living  at  a  height  of  8,000  or  10,000  feet,  ati 

tiiere  is  an  almost  invariable  temperature  of 

i  60  degrees.    In  the  lower  country  much  less 

■  is  worn,  and  they  seem  to  have  attained,  in 

I  cases,  the  perfection  of  simplicity.    I  hold  i 

;  hand  the  entire  dress  of  a  native  of  St.  Miguel 

I  Golorado.    This  is  a  fit  dress  either  for  a  gi 

>  party  or    an  evening    assembly,    and  as 

1  appears  to  be  some  coimection  between  udk 

'  ness  of  attire  and  x)erfeot  bliatf,  you  may 

'  yourself  when  there,  if  not  in  Pteadise,  ai 

not  far  from  the  Garden  of  Eden. 

On  the  16th  we  sent  up  tlie  fint  inttalau 
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irei  to  tbe  final  cone.  Tbe  weather  wms  very 
ritk  a  ivrying  temperature,  and  I  did  not 
)  till  the  18tC  Tbe  view  from  our  camp 
ied  over  a  large  expanse  of  ooimtry, 
» bj  osckB  and  fissures,  in  every  direc- 
ofered  with  cinders  and  blocks  of  larva, 
■ed  enxions  that  although  the  cone,  for  at 
■I  or  seven  miles  in  all  directions,  was 
d  with  lumps  of  SQorifiB,  which,  from  the 
lin  which  it  was  dotted  about,  appeared  to 
Cbd  from  the  crater,  I  could  not  learn  that 
■D&Q  of  any  considerable  volume  had  ever 
inhaed  on  the  part  of  the  natives.  Some 
■4Ae  idea  that  they  had  ever  been  thrown 
^B respect  of  fire,  water,  and  ashes,  every- 
■iiomething  to  say.  They  generally  agreed 
%  that  flames  were  frequently  seen  to  rise 
naiim  of  the  crater,  and  that  even  when 
w  ii  not  flowing,  and  ashes  are  not  being 

^monung  of  the  18th,  we  started  before 
ili^  and  at  half -past  six  arrived  at  the  edge 
alter.  Wo  had  so  far  improved  in  con- 
ibst  when  between  18,000  and  19,000  feet, 
i  360  steps  without  stopping,  and  only 
ben  because  our  men  were  tired.  The 
mot  be  said  to  present  any  difl&cultios ; 
almost  the  whole  way  over  snow  up  to 
one,  and  then  over  ash  mixed  with  ice. 
cone  is  the  steepest  part  of  the  ascent, 
ir  side  presented  an  almost  continuous 
>  degrees. 

anoed,  and  from  a  few  feet  of  the  edge 
lad  to  peer  into  the  unknown.  A  vast 
)f  smoke  and  vapour  was  boiling  up, 
nly  saw  at  intervals  a  portion  of  the 
de,  the  bottom  being  invisible.  Wo  then 

0  make  a  place  for  the  tent,  with  the 
of  the  natives.  When  this  was  done,  we 
back  to  the  first  camp,  and  the  Carrels 
lined  alone.  The  camp  was  necessarily 
.  on  the  outside  of  the  final  cone,  which,  at 
was  entirely  composed  of  ash.  This  was 
to  the  touch,  and  so  loose  as  to  render  it  a 
much  trouble  to  fix   the  tent  ropes, 

1  wind  springing  up,  we  carried  out 
ional  ropes,  and  attached  them  to  the 
aes  we  could  find,  and  bury  in  the  ashes. 
gged  up  a  rope,  as  a  sort  of  hand-rail, 
nt  immediately  to  the  edge  of  the  crater, 
I  it  was  distant  about  250  ft.  We  had 
mi>leted  the  operation,  when  a  violent 
e,  which  threatened  to  carry  our  whole 
ent  away.  The  poles  of  the  t^t  quivered, 
bragged,  and  it  was  a  question  whether 
>uld  weather  the  squall.  But  the  storm 
ay  as  suddenly  as  it  arose,  and  for  the 
stay  we  were  not  much  troubled  by  the 
die  this  was  going  on,  we  had  another 
alarm.  A  great  smell  of  india-rubber 
I  to  arise ;  and  putting  my  hand 
or  of  the  tent,  I  found  it  was  on 
yf  melting ;  and  placing  a  maximum 
BT  on  the  floor  it  rose  to  110^.  As  my 
>t  feel  at  all  warm,  I  tried  in  another 
Poimd  on  the  other  side  of  tiie  tent  it 
kL  in  the  middle  72^,  whilst  outside  it 
ly  oold,  and  in  the  night  a  minimum  of 
iwn  in  the  temperatim. 

«]f  of  About  nalf-an-hour  the  crater 


regularly  blew  off  steam ;  no  stones  were  observed* 
The  steam  appeared  to  be  very  pure ;  it  rose  in  & 
jet  of  ffreat  violence  from  the  bottom  of  the  crater» 
and  boued  over  the  edge,  continually  enveloping  us» 
The  noise  made  on  these  occasions  resembled  that 
which  we  hear  when  a  large  steamer  is  blow- 
ing   off    steam.      We    sustauied    scarcely    any 
inconvenience  from  it,  and  this   was  the   moro 
remarkable  since  we   had  been  well  nigh  stifled 
with  sulphurous  vapour  about  1,500  feet  from  the 
edee  of  the  crater  when  coming  up.     When  night- 
had  fairly  set  in,  we  went  up  to  view  the  interior, 
and  saw  the  whole  of  its  vast  proportion  for  the- 
first  time.    By  measurements  mode  on  the  follow- 
ing morning  I  find  that  the  rim  has  a  diameter 
from  north  to  south  of  200  feet,  and  from  east  to 
west  about  of  1,500.  Therimisirregular,  some  points 
being  considerably  higher  than  others.    The  rock 
is  trap ;  in  the  interior  the  walls  descend  to  the 
bottom  in  a  serio^  of  steps,    and  a  precipitoua 
slope  of  about  a  thousand  feet.    At  the  bottom 
there    was    a   nearly    circular    spot  of    glowing 
fire,  24  feet  in  diameter.     In  looking  at  this,  it 
was  impossible  to  say  whether  liquid  lava  filled 
the  pipe  up  to  its  orifice  or  not.     Flames  were 
flickering  and  travelling  about  in  all  directions, 
so  that   what    was    underneath  them    appeared 
more  like  incandescent  than  molten  matter.     The 
heat  at  the  bottom   of  the  crater  was  evidently 
intense,  and  far  up  its  sides,  in  every  direction, 
glowing  fissures,  from  which  flickering  flames  were 
also  coming,  showed  that  lava  was  red-hot  below 
the  surface,  while  colunms   of  steam   or   smoke 
rising     from     hidden    orifices,    heightened    the 
effect.      It    is    impossible   to   conceive    a    more 
dramatic    spectacle    than    this  vast  theatre    re- 
presented, iUumiuated  below  by  the  subterranean 
tires,  and  above  by  a  brilliant  moon,  whilst  eveiy 
now  and  then  these  outbursts  of  steam  occcurreo, 
rushing  upwutls  with  the  force  of  a  hurricane,  and 
scattering  all  around  fragments  of  fused   rock. 
Then — although  I  had  said  the  steam  appeared  to- 
be  pure — we  found  in  the  morning  the  tent  waa 
black  with  ash  which  had  been  ejected.    Had  we 
remained  on  the  summit  only  a  short  time  thia 
would  not  have  been  noticed.     The   fragments 
were  found,  on  microscopical  examination,  to  be 
particles  of  fused  rock,  and  they  are,  I  think,  torn 
off  by  the  violence  of  the  steam  blasts.      This, 
will  be  found  to  be    of  interest  in  connection 
with  what  you  will  hear  subsequently.     I  attri- 
bute these    outbursts  to  the  infiltration  of  the 
snow  and   hail  which  falls  on  the    final   cone. 
It  is  almost  immediately  liquified,   and  descenda 
into   the  bowels  of  the  mountain.     We    noticed 
while  on  the   mountain,    that  the  whole  upi)er 
part    of    the    cave    was    white   with    snow    or 
hail,  and  yet  in  the  course  of  an  hour  or  two  it 
would  entirely   disappear  and  descend  into  the 
mountain.     On  one  occasion,  while  on  the  summit,, 
it  hailed  so  violently  as  to  cover  us  with  an  inch 
of  ice,  and  yet  in  half-an-hour  this  entirely  dis- 
appeared. 

The  height  of  Cotopaxi  is  19,600  ft.  Our  camp 
was  placed  about  130  ft.  below  the  loftiest  point, 
and  was  the  most  elevated  position  at  which  any 
of  us  had  ever  lived.  We  remained  there  26  con- 
secutive hours,  feeling  slightly  at  first  the  effects 
of  the  low  pressure,  having  the  same  symptoms  as 
we  noticed  on  Olumborazo ;  and  we  used  chlorate 
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of  potash,  and  remarked  its  good  effects.    All  the 
signs  of  mountain  sickness  had  passed  away  before 
we  commenced  the  descent,  ana  they  did  not  recur 
again  during  the  journey.     Nearly  five  months 
later,  we  found  ourselves  again  on  Chimborazo. 
I  desired  to  make  a  second  ascent  for  several 
reasons,  but  principally  because  our  stay  on  the 
summit,  on  the  first  occasion,  was  too  brief  to 
permit  us   to   accomplish    our   work.      Besides, 
the  observations  of   the  barometer  were  some- 
what hurried,  and  I  did  not  feel  sure  that  the 
deduced  heat  established  a  good  determination. 
If,    however,  a    second    reading  should   accord 
with  the  first,  it  would,  besides  confirming  it, 
establish   confidence  in   respect  of   observations 
made   in   the  meanwhile    on    other   mountains. 
We  were  too  much  laden  on  the  first  occasion, 
but  now  we  had  trained  two  natives  into  res- 
pectable mountaineers  in  order  that  they  might 
support  us.    After  ascending  a  peak,  we  crossed  a 
depression  between  two  mountains,  and  encamped 
in  a  charming  spot,   surrounded  by    butterflies 
and  humming-birds.    Next  day  we  mounted  up 
to  camp  five,  which  was  almost  15,000  feet  above 
the  others.    My  time  had  nearly  expired,  and  we 
were  delighted  by  a  stroke  of  great  good  fortime. 
Next  morning  was  clear  and  even  cloudless,  and 
we  saw  long  before  dawn  our  old  friend  Gotopaxi 
in  the  far  distance,  and  remarked  how  tranquil  it 
looked — not  a  sign  of  smoke  was  rising  from  the 

Seat  volcano.  We  went  on  foot,  and  before 
ylight,  soon  commenced  to  ascend  the  ridge 
which  leads  continuously  towards  the  second 
summit.  I  was  in  the  rear,  stopping  to 
heat  my  numbed  hands,  and  looking  towards 
Ootopaxi,  when  all  at  once  I  saw  a  column  of 
smoke  commence  to  rise  from  the  crater.  It  went 
up  straight  into  the  air,  rapidly  curling  with  such 
velocity  that  within  a  minute  it  had  risen  20,000 


barometer  with  no  little  eagerness,  and 
read  14*28  in  an  air  temperature  of 
which    gave    for    the    height    of   CI 
20,489  feet,   or   56   feet  less  than   or 
occasion,  the  mean  of  the  two  dedud 
20,517. 

When  we  returned  to  our  tent  on 
October,  we  found  it  laden  with  ash  f  ron 
It  was  still  falling,  and  covered  the  ( 
round  as  with  a  dense  fog.  I  collected 
three  ounces  from  the  tent,  but  this  w 
that  which  was  upon  it,  and  much  m( 
ofi*  down  the  sloping  sides.  I  su 
foimd,  in  the  town  of  Ambato, 
nearer  the  mountain,  between  11  o' 
11.15,  upon  a  piece  of  paper  spread 
it,  one  foot  square,  four  ounces  were  col 
from  these  data  I  have  made  a  calcu 
the  minimum  quantity  which  must 
ejected,  drawing  two  lines  from  Cot 
leading  to  Biobamba,  20  miles  to  the 
station,  and  another  on  a  line  as  far  t( 
within  which  limits  I  am  certain  this  ash 
at  least  two  million  tons  of  this  ash 
been  ejected  during  this  eruption.  Tl 
is  under-estimated  in  a  variety  of  ways 
was  carried  beyond  the  limits  indicf 
believe  it  fell  over  many  hundred  8< 
further.  The  quantity  taken  into  a 
that  actually  found  on  the  tent,  but  frc 
northwards,  that  quantity  only  is  r 
fall  in  a  quarter  ot  an  hour.  Profes 
has  recently  submitted  this  to  w 
examination  and,  estimating  the  s 
particles,  we  find  the  ash  which  f 
tent  at  the  summit  of  Cotopaxi  was  so 
fioe  that  4,000  particles  scarcely  wei 
That  which  fell  upon  it  when  on  Chic 
much  finer,  and  in  estimating  that  25,( 
go  to  a  grain  we  are  well  within  the  n 


a 
feet  above  the  crater.    It  was  caught  by  an  easterly 

wind,  and  borne  20  miles  towards  the  east,  at  right  |  bear  a  strong  family  resemblance  to 
angles,  towards  its  former  course  ;  it  then  turned,  {  and  consist  principally  of  glassy  fels 
and  a  northerly  wind  carried  it  towards  our  posi-  j  long  crystalline  scoreous  dust.  It  is 
tion.  As  the  cloud  came  nearer  and  nearer  to  us,  I  that  which  fell  on  us  on  the  summit  wa 
it  appeared  to  rise  higher  and  higher  in  the  sky,  the  steam  blasts  to  which  allusion  has 
and  about  twelve,  at  noon,  it  got  overhead,  and  and  I  conclude  that  the  matter  whieb 
shut  out  the  sun.  But  before  this  happened,  |  during  the  other  eruption  was  torn  ofi 
we  witnessed  the  most  extraordinary  and  start-  out  by  a  continuous  blast  of  almost  i 
linfi^    effects    in    the    atmosphere    between    us  violence. 

and  the  volcemo — a  thick  doud,  sometimes  If  you  can  picture  to  yourselves  the 
like  shining  brass,  then  turned  to  tarnished  is  required  to  eject  two  millions  of  toi 
copper,  or  the  most  extraordinary  green,  produc-  (so  light  that  25,000  particles  scare 
ing  a  feeling  of  intense  astonishment,  whidi  could 
not  be  banished.  In  the  curled  openings  in  the 
clouds  that  arose  after  the  commencement  of  the 
eruption,  I  still  saw  a  majestic  column  of  ash 
pK)uring  out,  and  rising  to  an  immense  height  in 


grain)  to  a  height  of  four  miles  in  the 
from  the  crater,  and  to  send  it  up  v< 
affected  by  the  east  wind,  you  may 
form  some  idea  what  a  terrible  creat 
is  in  his  more  furious  moments. 


the  air,  blacker  than  the  deepest  ink.  As  we  were 
engaged  in  the  ascent  of  Chimborazo,  and  had  many 
other  things  to  occupy  our  attention,  we  did  not 
appreciate  at  first  the  magnitude  of  the  eruption, 
but  when  we  got  on  the  summit,  and  found  the 
ash  beginning  to  fall  to  such  an  extent  that  the 
snow  looked  like  a  ploughed  field,  we  perceived 
something  out  of  the  common  was  happening. 
We  arrived  on  the  summit  at  20  minutes  past  1 


on  tne  summit  at  20 
on  this  occasion,  and  had  the  satisfaction  of  find- 
ing the  end  of  a  fiag  staff,  which  had  been  put 

up  on  the  first  occasion,  still  appearing  above  the  the  study  of  mountains,  the  asoent  oi 
snow.  You  will  readily  believe  that  I  r^erred  to  the  and  even  prolonged  reddenoe  on  mo 


This,  ladies  and  gentlemen,  brings 
to  a  close,  and,  in  conclusion,  permit 
word  more  in  respect  to  mountain  e: 
general.  Amongst  certain  persons  it  is 
able  to  affect  a  description  of  scorn,  1 
contempt,  for  anythinein  connection  wi 
and  mountain  work.    None  of  us  feel,  | 
deeply  the  criticism  of  those  who  are 
ignorant  of  the  subjects  on  wiiich  tl 
for  this  matter  peaking  for  mytelf,  1 
forward  to  the  time,  which  wiU  surd; 
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«iiiil  iwiiitiil  fill  lliii  III  mil  II  III  til  III  iiT  II  mil  II II  III  '  Ptjj'j  "  read  before  &»  Sooietj  in  Deoembet, 
M.  Before  tiiii  oonld  be  cairied  out,  it  was  1869.  The  oonoloding  remarkB  in  this  paper  are  m 
MTjiolMinwhather  life  conld  b«  made  en- '  fo^'o"  :— .  ,..  ^     v-  v  t 

likitgntthei^ta.  We  were  alwavi  haunted       ''There  isoneaubject  whichl  wouldmope  espeoully 

M(i|TiiiMi.«t.  What  we  wanted  to  kiiow  wm^  ao,«r^«„t,  that  i.,  the  aodimatiMtioi.  of  the  ditfer^t 
AtohfeooxUdexirt  at  a  height  of  20.000  specie,  of  Jfr™  (and  alw  inoidentaUT,  I  would  mention 
■J™'"««™l«d70yeBrBago,byGoyLuBsac;  the  speoiea  of /wBanrf™,  whioh  jield  giitt*-peroh«)  in 
murtiianoonld  become  BO  far  habituated  to  suohof  ooroim  ea«teni  ■pomeedooM,  as  wUl  be  found 
■bvpMmire  which  is  experienced   at  that   best  suited," 

MHtoba  able  tolivewithoutiacoiLTenience,  Owing  to  the  prominenoe thus  ^ven,  the  subject  of 
n  k  mefa]  work.  I  went  to  the  Andes  in  the  introduction  into,  and  cultivation  of,  caoatohano 
M4&«  answer  to  this  question,  and  having  t™™  in  India  waa  not  allowed  to  drop,  and  through  the 
ifctorj,  you  can  form  an  opinion  whether  !  "'P™^''?"'*"'"  °^  "r.  Marliam,  Mr.  Comue  ^ 
i*""™«)tirag«ment  for  the  proseouldonof  :  ^J^^'-^^^oJ^.P^P^' "P<i:Et  ™^™bjeot  fo^  the 
»«ni  in  other  quarters.  There  is,  1  think.  S«^t^ot  State  foyndiaThw''R™rt  m.  Csout- 
I      r   ,^      .  ■»"'"';  "i-"   !."»»■■..    ohouo"  waspubliahedm  1872.     The  foUowmir  passaira 

¥^ait  of  travel   more  famuualing   than   f^^  ^  ^        ^^  ^ere :-  "*  *^^ 

^enng.  Mountains  prewut  the  grandest  ..  xhe  ciUtiyation  of  ecunomio  plants,  and  the  aocU- 
*  tatares,  they  will  be  always  equally  nation  in  localities  where  the  vanons  oondiUons,  which 
•n  our  or  far,  in  cloud  or  in  sunsbine  ;  are  so  mnnj  elements  of  success,  are  more  oontn^ble 
Xadarfnl  rariety  of  outline,  their  startling  than  iu  their  native  habitat,  has  a  very  important  beai- 
Aof  colour,  and  theirdazzling  effects,  have  ing  on  the  commerce  of  a  country,  and  beoomes  the 
m  sonroes  of  inspiration  for  poets  and  for  more  neoessary  for  the  sustentation  tmd  improvement  of 
I.  They  afford  perpetual  instmotion  to  trade  and  manufaotores,  as  the  march  of  civilisation  and 
ogists,  and  they  wal,  no  doubt  one  day  colonisation  or  the  reckleaaneas  of  native  colleotow  re- 
light on  thoM  groat  questions  touching  ^'"t  "^  ?f"  ""^v^T^  "*  epontaneons  Jowst  pro- 
n«.d  distributionf  sVoieswlnohhav!  ^Zt..^^''l.^..*'^.oTC,''^^J"d^^ 
eiBTcued  the  ingenuity  of  botanu.t«  taneous  products  of  the  forests,  but  that  reoonrse  Suat 
i«i*ta  duiing  recent  years.  Mouutaina  .  i^  ^^^  ^^^^^  „  Uter,  to  conservation,  cultivation,  and 
n»te,  give  birth  to  nvera,  have  fixed  the  aoolimatisation  in  order  to  keep  up  supplies  of  all 
sa  to  kingdoms,  and  have  det«rmined  the  I  neaeBsary  vegetable  products." 

races;  tbey  have  often  wrecked  the  TherecommeDdationa  were  that  the  (1)  ir«fai,7ield- 
ot  the  invader,  or  sustained  the  hopes  of '  ingParacaoatchouo;  (2)  the  (^ciV/oru,  Central  Ainerioait 
>t;  they  form  some  of  the  bestmaterial  caoutchouc;  (3)  the  /oAmi,  Madagascar  caouiohouo; 
m  for  the  peace  of  the  world.  So  far  (J)  tl^a  Landolphiiu,  African  caoutchouc:  and  (6)  the 
Dg  inclined  to  take  a  low  view  of  the  '  OraeUelaitiea,  Borneo  caoutchouc,  should  be  introduced 
»  of  mountaineering,  I  hold  that  the''°*"  I",^.!  ^^'^l?'/"'^"?u"°°  °*,:^^'"'^?^;?* 
A  tha  a.>..l»_+;»..  »«.«n.. .,•..;».  ;u  «e  +i,-  ^"•"  'l"tica  should  be  forthwith  attended  to.  Of  the 
d  tho  exploretwn  of  mountains  is  of  the  ^^^  ,^4^  mentioned,  the  relative  values  of  th«r 
ortance  for  the  purpo»e«  of  pohtioal  and  p^^rtaSvere  taken  into  consideration,  the  a™«.  and 
S^Ologj.  Cattilhat  being  specially  mentioiied. 

dimaa  then  proposed  a  cordial  vote  of  '  .  Th"."  ";^"'™  "^"P*^- ^^  ff^- '^'^  fTj; 

.    XT-     Tin. ... ,  —L-  L    _  .-J    them  into  effect.     Meanwhile,  Mr.  Uoluiui  sent  out  full 

.MP.    WhympK,    wladi  »ru    «imod  ^^^^^  „  ,  ^^^^j^J  ^^  ^^  j^,,^^  ,__  ^  ^ 

'■  I  fortunate   enough    to    obtain    seeds     of   the    Hioia 

^^^^^^^^^^^^^^^^  I  Braiilieniii,  and  plants  raised  from  these  seeds  at  Kew , 

^^^^^^'^^^^^^^^  j  were  taken  by  Dr.  King  to  India,  in  1873.    Thus  lodia 

obtained  her  first   Pani  oaoutchonc  plants.      A,  still 

I  larger  supply  was  collected  and  brought  home  by  Mr. 

KISCELLANEOnS.  i    g'^^j^  ^^  ^^^  .^^^  ,3^  ^^  pi^^t,  j^  ^  obtained, 

I  but,  as  was  pointed  out,  there  were  many  questions  to 

♦ bo  cleared  up.     Farther  information  was  wanted  on  the 

physical  and  climatiD  oondidona  under  which  the  trees 

LTION  of   caoutchouc  trees    in  flourished,  and  the  best  methods  of  preparing  the 

TKTITA  caoutchouc,  ftc,  and  for  this  pnrpose  observations  on 

the  spot  were  at»olutely  neoeasary.     In  the  selection  of 

"  Peruvian  j  a  proper  person,   Mr.  Markham  waa  so  fortunate  as 

abject,  and  I  to  secure  the  services  of   Mr.   Bobert  Cross,   whose 

a  the  following  aooonnt  has  '  previous  travels  in  search  of  Cinchona  plants,  and  his 

D  op  br  Ur.  James  Collins.  |  knowledge  of  the  country  and  languages,  eminently 

•n,  1868,  a  paper  appeared  in  Dr.  Seemann'e   fitted  him  for  the  task. 

of  Botany,''  on   "The  Commercial   Kinds       Mr.  Uross  left  England  for  Panama  Isthmus,  in  Hay, 
."  by  Mr.  Collins.     This    187o,  and  ttrst  searched  for  Costilloa  plants,  yielding  the 

' well-known  Central  American  osout^hono.   The  spades 

which  be  first  met  with  jnoved  to  be  the  Oulilht 
Mart/uuniana,  so  named  by  Mr.  Collins  in  honour  of  Mr. 
Markham.  This  species  grows  to  a  height  of  1  GO  to 
180  feet,  with  a  diameter  of  about  five  feet,  and  a  full 
grown  tree  yields  about  100  lbs.  M  caoutdioao.  The 
wood  is  soft  and  spongy,  and  rapidly  deoaya.  Some 
oaoutohouc  prepared  from  these  trees  by  Mr.  Cross  was 
reported  to  be  superior  in  quality  to  that  yielded  by  the 
hittorio  Cattiltoa  tlatlira.    The  range,  too,  o(  tfaaMtmna 


,  for  the  mort  part,  a  riMtimi  of  what  hod 
■I  en  tliB  rabjeot,  and  also  oontsined  the  re- 
nonal  obasnlioos  on  the  preparation  and 
of  tiiat  artade,  together  with  an  endeavour  to 
metl  Moreei  ot  the  various  varieties. 
■i*s»ii  c<  Mr.  P.  Le  Nere  Foster,  and  the 
Md  ^nrtnirirt  and  traveDer,  Dr.  Seemann,  the 
ttbartidaMIowad  up  the  subject,  and  the 
ia  tethw  RMsn^M  were  given  in  a  paper, 
bdb-idter:  Ita  Hbtcry,  Conuneroe,  and 
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was  BO  wide  that  in  oertain  districts  port  of  the  year  is 
dry.  Of  the  plants  collected,  134  flourished  at  Kew, 
and  of  these  a  goodly  supply  was  forwarded  to  India  in 
1876. 

Mr.  Cross  again  left  England  in  1876,  this  time  to 
procure  seeds  and  plants  of  the  Ceaxk  caoutchouo  tree, 
and  farther  supplies  of  the  Heveas.  In  both  efforts  he 
was  successful,  resulting  in  the  cstabliiidiment  of  1,000 
plants  of  JJevea  JBraxiliensia,  and  a  goodly  number  of 
CeariL  jdants,  all  in  fine  condition  at  Kew. 

The  tree  yielding  Ceark  caoutchouo,  till  this  time, 
was  unknown,  and  to  Mr.  Gross  is  due  the  honour  of 
clearing  up  its  origin.  In  trying  to  get  up  young 
plants  he  could  not  move  them,  till  digging  round  the 
roots  he  found  them  furnished  with  tubers  of  the  size 
and  shape  of  kidney  potatoo:),  and  from  materials 
brought  nome,  the  plant  is  recognised  as  the  Manihot 
Giasioviiy  a  near  refative  of  the  tapioca  plant.  Quota- 
tions from  Mr.  Cross's  report  on  this  journey  have 
already  been  published  in  this  JoMrn/i/  (July  12th,  1878), 
and  the  report  is  full  of  practical  information  of  the 
utmost  cultural  value. 

•  Mr.  Markham  sent  the  bulk  of  these  plants  to  Ceylon, 
from  whence,  as  he  says,  they  can  be  distributed  to 
suitable  spots  in  India  as  soon  as  the  Government  are 
less  lukewarm  on  the  subject,  and  fully  recognise  the 
importance  of  the  scheme.  In  Ceylon,  the  Heveas 
grow  remarkably  well,  and  some  trees  have  reached 
a  height  of  nearly  30  feet,  with  a  girth  of  14  inches. 
The  Castilloas  also  do  equally  as  well.  Later  information 
from  Ceylon  shows  that  private  planters  are  taking  up 
the  question,  and  Dr.  Trimen,  the  newly-appointed 
diiector  of  the  Peradeniya  Grordens  has  pubUshed  for 
their  use  a  series  of  instructive  notes  on  the  cultivation, 
based  on  the  reports  of  Messrs.  Collins  and  Cross. 

As  to  Madagascar  caoutchouc  plants  very  little  in- 
formation is  to  hand.  Mr.  Markham  mentions  {Journal 
of  the  Society  of  ArU^  April,  1876)  that  seeds  of  Vahe<B 
have  been  sent  to  India. 

With  regard  to  African  varieties,  Dr.Elirkhasdisplayed 
much  interest,  and  has  procured  many  plants  of  the 
Landolphias.  Mr.  T.  Christy  has  procured  several 
plants  of  Landolvhia  florida  and  Urostiama  VogeUi,  as 
well  as  plants  of  an  apparently  new  kind  from  East 
Africa,  3rielding  an  excellent  quality  of  caoutchouc, 
and  some  fine  and  healthy  examples  of  these  are  now 
in  that  gentleman's  nursery. 

Thus  of  the  various  introduced  kinds  it  is  pointed  out 
that  the  Heveas  produced  the  choicest  and  best  caout- 
chouc, and  are  well  fitted  for  the  moist  zones  of  India. 
Castilloas  will  grow  over  the  largest  area,  and  new 
homes  can  be  found  for  them  in  the  Western  Ghats. 
Ceartl  kind  thrives  on  drier  ground,  and  may  find  a 
fitting  home  in  the  hot  dry  plains  of  India. 

In  the  efforts  to  introduce  these  exotics  into  India, 
the  primary  recommendation  to  cultivate  and  conserve 
the  indigenous  Fieus  elaniieay  yielding  Assam  caoutchouo, 
has  not  been  lost  sight  of.  Tho  first  attempts,  commenced 
in  1873,  were  comparative  failures  ;  but  since  that  date 
the  superintendence  has  been  placed  under  Mr.  Gustav 
Mann,  and  under  his  able  management  the  experiment 
begins  now  to  assume  some  importance,  and,  roughly 
speakinj^,  there  are  now  1,000  acres  in  Assam  under 
this  cultivation,  and  the  trees  are  making  vigorous  and 
excellent  progress. 

One  outer  plant  deserves  notice— a  Burmese  one — as 
.lik^y  to  prove  of  great  utility  as  a  source  of  caout- 
chouc. It  is  the  CMavanne\ia  eteulenla.  This  plant,  of  a 
dimbing  habit,  was  always  looked  upon  as  a  pest  by 
the  forest  department  of  British  Burma,  and  every 
means  taken  for  its  extirpation,  as  it  injui^ed  the  teak 
trees.  Mr.  Strettell,  one  of  the  ofiioers,  however,  dis- 
covered that  it  contnincd  caoutchouc,  and  seems  to  have 
proved  condusively  that  it  will  repay  cultivation.  If 
this  turns  out  to  be  the  case,  it  will  only  be  another 
exemplification    of   the    fact,    that    ''a    weed    is   an 


Thus,  although  but  yet  inits  infancy,  the  subj 
acdimatisatioh  and  conservation  of  caoutchouc 
trees  has  arrived  at  such  a  stage  that  its  prac 
is  placed  beyond  all  doubt,  ai^  the  Society  i 
congratulate  themselves  that  the  warm  soppoii 
to  the  idea  when  first  brought  before  than,  h 
an  important  factor  in  the  present  state  of  affa 
must  the  action  of  Kew  be  forgotten.  The 
aid  and  support  given  to  Mr.  Collins  by  Si 
Hooker,  and  the  great  care  he  has  bestowed 
and  plants  sent  to  that  establishment,  have  bo 
utmost  practical  moment. 

As  Mr.  Markham  says: — **This,  ifintolligt 
continuously  followed  up,  will  thus  eusm 
future,  as  the  demand  increases,  a  regular  a 
supply  of  the  best  kinds  of  caoutchouc  fra 
IndiaV' 


FRUIT  GROWING  IN  THE   UNITED  8 

Consul  Cridland,  in  a  recent  report,  state*  I 
Florida  has  very  great  natural  advantages  i 
growing,  and  especially  for  the  orange  as 
fruits  peculiar  to  warm  climates.  Large  diiitri 
countncs  situated  bet^'cen  the  latitudes  of 
SO*'  40'  north,  and  longitudes  80«  30'  and  82« 
seem  to  be  particularly  adapted  to  the  orange  i 
tree,  and  little  else  is  profitably  gfrown  on  i 
Formerly,  in  Florida,  as  in  most  of  the  cotf 
the  whdie  time  and  attention  of  the  people  was 
in  the  cultivation  of  the  cotton  plant  and  the  a 
Fruit  growing  was  looked  upon  rather  with 
and  no  value  was  attached  to  the  wild  orange 
the  State,  any  more  than  to  the  same  quantit 
timbered  lands.  In  fact,  very  frequently  the  n 
trees  were  cut  down  and  destroyed  to  mak 
cotton  and  sugar.  Of  late  years,  however,  i 
have  foimd  out  the  importance  and  profits 
fruit  culture,  and  the  old  wild  orange  trees 
prized,  and  are  converted  into  sweet  oranges 
ing.  The  difficulty  in  reg^ard  to  orange  cult 
impatience  for  immediate  results.  The  c 
cultivated  from  the  seed,  requires  from  aei 
years  of  attention  be^6re  it  begins  to  bear,  an 
of  patience  and  confidence  deters  people  frm 
on  orange  grove,  and  persisting  in  its  care.  £ 
has  proved  that  there  is  no  fear  of  frost 
Pilatka.  The  quality  of  the  Florida  orange 
excellent  condition  in  which  it  reaches  the 
markets,  renders  it  a  most  profitable  crop.  ' 
be  no  fear  of  an  over-prtNiuction  of  the  < 
lemon  when  it  is  considered  what  a  vast  co 
to  be  supplied.  In  1879,  4,000,000  dollars* 
oranges  and  lemons  .were  imported  into  tl 
States,  and  the  orange  crop  of  Florida  w 
at  over  1,000,000  dollars.  From  informal 
published  in  the  United  States,  it  is 
that  the  orange  crop  in  Florida  next  seasi 
100,000,000  of  oranges,  for  whioh  the  dc 
give  the  growers  1,500,000  doUaxs.  Th 
crop  will  double  itself  every  three  or  four  y 
considering  that  the  repoits  to  the  Govei 
that  there  are  over  20,0u0,000  of  trees  in  1 
groves  of  Florida,  in  future  Toun  the  cro 
enormous,  and  exceedingly  prontable,  and  if 
cent,  ud  tw/o/^mduty  continues,  itwiUetoptihein 
of  oranges  from  Sicily,  Spain,  and  tne  W( 
Persons  who  engage. in  the  ooUiyalioo.  of  i 
grove  in  those  parts  of  Florida  whine  &(Mt 
unknown,  proceed  there  and  purdhMe  fnom  \ 
acres  of  land.  Suitable  land  ior.onofleoa] 
from  15  to  20  dollars  per  acre.  Hie  lindiiii 
in,  which  can  be  dono  for  6  dqllan-per  juae. 
the  trees  and  grubbing  the  roota,  n  done  di 
will  cost  20  dollars  per  aope.    Thim  "wark  ti 
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0  acoompliBh.    Persons  ore  found  who  iindcr- 
oolj  to  dear,  grab,  and  x>lough  the  land,  but 

uetheoranffe  trees  and  sot  them  out.  Most 
porchase  and  renlant  trees  three  years  old. 
ito 80  trees  are  planted  per  acre  ;  to  plant  and 
900  trees  woold  cost  200  dollars.  In  two 
ifter  being  set  out,  which  is  generally  done  in 
rar  June,  the  trees  are  fertilised  with  g^uano  ; 
nd  pboghed  heavily  onoe  a  year,  and  lightly 
It  year.     A  crop  of  Southern  peas  is  raised 

1  the  trees,  and,  when  ripe,  ploughed  in  to 
hni  The  trees  receive  two  applications  of 
*J«r.  They  grow  little  the  first  year ;  after 
■ykeome  firmly  established  in  the  soil,  and 
WB.  There  are  no  serious  diseases  of  the 
i^iijDod  soil,  in  Florida.  There  are  a  great 
tflnnge  trees,  but  none  so  good  as  the  Florida 
Kor native  trees.  In  starting  an  orange  grove, 
iiaald  bo  cleared  of  everything,  and  well 
f.  The  holes  for  the  orange  seedlings  should 
<  apart,  and  18  inches  deep,  and  four  feet  in 

Gonsal  Cridland  states  that  for  a  total  outlay 
bOars,  a  person  can  have  an  orange  grove  in 
hich  will,  after  the  fifth  or  sixth  year,  begin 
ftxid  income. 


SASANT  POPULATION  OF  SERVIA. 

ilation  of  Servia  is  about  1,750,000,  of  whom 

are  peasants,  living  entirely  from  agri- 
)  i>er  oent.  of  the  ^rvian  villages  range 
>00  inhabitants  per  village,  and  25  per  cent. 
500  to  1,000  per  village.  It  follows,  there- 
le  peasant  population  is  very  much  scattered, 
he  valleys,  villages  are  not  widely  distant 
ther,  and  it  may  be  divided  into  two  schools, 

the  new.  The  peasant  of  the  old  school 
oltivates  his  land  in  the  most  primitive 
Bible,  whilst  the  peasant  of  tho  new  school 
It  of  the  national  system  of  education,  under 
logI  is  now  to  be  found  in  every  considerable 
ze  advanced  on  the  path  of  ci\i]isation. 
t  of  the  old  school  lives  in  a  cottage  with 
■id  mud  waUs ;  his  live  stock  consists  of  a 
a,  half-a-dozen  pigs,  and  a  smallflockof  shoop 
Im  plant  comprises  a  wooden  plough,  costing 
beat  (10s.  sterling),  a  waggon  built  entirely 
laparticleofironenteringinto  the  construction 
gffon  or  wheels)  which  cost  aboutthroe  ducats, 
ekira  (an  axe  weighing  about  10  lbs.);  with 
ceeutefl  the  repairs  required  for  the  house  or 
half-a-dozen  hoes  for  the  maize  and  the 
od  half-a-dozen  pruning  hooks  for  the  vines ; 
pe  hazrels  for  wine  ax^  rakija,  and  a  few 
BDware  vesaelB  for  his  gloats'  and  sheeps' 
vxen  draw  the  plough,  and  he  himself  guides 
mt  all  the  rest  of  the  field  work  is  done  by 
1  daughters.  The  thrashing  of  the  com  is 
los : — ^A  piece  of  ground  about  40  feet  in 
.  well  trodden  down,  and  a  large  stake  is 
n  the  middle ;  a  pony  is  borrowed  or  hired 
hbonxing  carrier,  and  is  attached  by  a  long 

atalce,  the  com  in  the  straw  is  roread  over 
,  and  the  pony  is  driven  round  aaa  round  till 
Dd  the  ooira  xoimd  the  post,  he  is  then  driven 
looite  direction  till  he  has  imwound  and 
he  eord,  and  this  is  repeated  till  the  com  is 
I  thnahed  out  of  the  straw.  Tho  winnowing 
ale  and  yery  imporfect,  it  bein^  done  by  the 
B  pfUMnt  with  a  -wooden   dliovel  throws 

lugli  np  into  the  air  against  the 
idi  ii  auppoaed  to  carry  away  the 
I  dirfhing  of  the  peasant  of  the  old  school 
of  his  feiy  nearly  all  home-made ; 


his  wife  and  daughters  spin  and  weavo  the  cloth  of 
which  his  shirt,  his  coat,  his  *^  tchakshori'*  (broad 
pantaloons) ,  and  his  stockings  are  made.  His  *  *  opantzi  * ' 
(sandals)  are  often  made  by  himself,  and  his  winter 
coat  and  cap  are  generally  of  sheepskiiis  from  his  own 
flock.  But  tho  peasant  of  the  old  school  is  rapidly 
being  superseded  by  the  modem  Sor\'ian  peasant,  who 
dates  back  from  the  year  1832,  when  Prince  Milosh 
founded  at  Kragujewatz  the  first  Servian  gymnasium, 
which  was  followed  in  1843  by  a  Geaersl  Education 
Act,  under  which,  and  subsequent  Acts,  education  be- 
came general  and  free,  no  fees  of  any  kind  being  pay- 
able by  the  pupils.  This  might,  at  first  sight,  appear 
to  liave  very  little  connection  with  agriculture,  but 
education  hiu  excroiscd  a  very  material  infiuenoe  on  the 
Servian  peasant :  it  has  improved  his  mode  of  life  and 
his  method  of  cultivation,  so  that  he  produces  more  and 
spends  more,  thus  contributing  more  to  the  exports,  and 
raising  the  imports  of  the  country.  The  peasant  of  the 
new  school  builds  his  house  of  stone  or  brick,  and 
furnishes  it  with  a  view  to  comfort,  if  not  to 
luxury ;  his  land  is  farmed,  too,  with  some  regard  to 
scientific  principles,  his  plough  is  of  modem  construction, 
often  entirely  of  iron  and  steel.  His  favourite  plough 
is  of  wood  and  iron,  for  12 -inch  ploughing,  weighing^ 
with  the  fore  carriage,  about  130  lbs.,  and  costmg  at 
Pesth  about  five  ducats,  or  £2  10s.,  but,  on  acoount  of 
the  difiiculty  of  transport,  there  being  a  total  al^ience 
of  railway  communication,  only  400  to  500  ploughs  are 
imported  annually  into  Servia,  and  these  are  to  bo  found 
chiefly  in  the  vicinity  of  the  Danube.  Tho  modem 
school  of  peasants  understands,  too,  the  advantage  of 
thrashing  by  machinery,  and  a  hand-thrashing  machine 
of  iron  and  wood,  weighing  about  450  lbs.,  and  costing 
about  25  ducats,  or  £12  lOs.,  at  Pesth,  is  not  nnfre- 
quontly  to  be  found  among  his  plant ;  as  also  u  hand- 
winnowing  machine,  weigMng  about  300 lbs.,  and  cost- 
ing about  10  ducats,  or  £5,  and  a  maize-rasping 
machine,  for  separating  the  maize  grains  from  the 
stalk,  weighing  about  200  lbs,  and  costing  about  10 
ducats,  or  £5.  But  the  interior  transport  difficidty  re- 
stricts the  import  of  these  machines  in  common  with 
that  of  all  heavy  goods.  The  modem  school  of 
peasants,  although  clinging  to  tho  national  costume, 
with  regard  to  pattern  and  fashion,  is  rapidly  adopts 
ing  Western  woollen  and  cotton  manufactures  as  the 
materials  for  his  clothing,  and  that  of  his  wife  and 
family,  and  this  fact  cannot  fail  to  havo  a  largo  and 
increasing  influence  on  the  import  of  woollen  and 
cotton  textile  manufactures  into  Servia. 


PLANT-LABELS. 


The  Rev.  0.  WoUey  Dod,  of  Edge-hall,  Malpas, 
writes  to  the  Gttrdettert*  Chronicle^  as  follows : — 

**  On  going  round  tho  herbaceous  garden  at  Kcw,  it^ 
has  often  occurred  to  me  that  the  labels  are  taken  up 
and  laid  together  every  time  a  bed  is  raked,  and  after- 
wards replaced  by  tho  labourer  from  memory,  the 
evident  transpositions  having  seemed  difiicult  to  explain 
in  any  other  way.  But  after  the  experience  of  this 
winter,  when  nearly  all  our  flat  wooden  labels  are  not 
only  out  of  the  ground,  but  appear  to  liave  been  shot 
out,  something  in  the  way  in  which  I  liave  seen  porcu- 
pines at  the  Zoological  Gardens  shoot  out  thoir  loose 
auiUs,  so  OS  to  be  at  a  distance  from  the  plant  which 
[ley  marked,  any  amount  of  demoralisation  in  tho 
naming  of  mixed  borders  can  be  easily  understood. 
Hence  tho  subject  of  labels  is  not  unnaturally  attract- 
ing a  good  deal  of  attention  at  present. 

*'  It  may  help  those  of  inventive  genius  who  are 
going  to  compete  for  the  prize  for  the  best  plant-label 
offered  by  Mr.  G.  F.  Wilson,  through  the  Society  of 
-Art",  if  hints  arc  sent  by  tliosc  who  have  tried  different 


966 


JOTTENAL  OF  THE  SOCIETY  OF  ARTS,  Mabch  U,  1-81. 


kinds  of  labels,  so  aa  to  sire  the  oompetitora  Uie  full 
baoeflt  of  all  patt  eipenenoe.  I  awame  that  in  all 
niiied  ooUeotioiii  nt  plants  a  large  nnmber  of  labels  la 
neoessary.  Id  m^  gardeii,  wUoh  is  of  moderate  nze,  I 
laliel  nothing  which  oaa  be  reoognised  at  all  times  of 
the  year  without  a  Ubol,  and  yet  I  hare  folly  10,000 
labels  in  oonstant  use.  Labels  should  be  (I)  aheap,  (!) 
durable,  {3)  indelible,  (4)  portable,  (6)  markable  with  a 
oommon  lead-pencil,  (6)  not  liable  to  be  ejected  by 
frost,  or  (T)  broken  by  a  kick. 

"Those  who  have  plenty  of  hazel  trees  at  hand  will 
find  hazel  rods,  three  quaiiors  of  an  inch  in  diameter, 
cut  into  lengths  of  about  ID  inches,  with  an  horizontal 
<!ioe  antting  into  i  inches  from  the  upper  end,  and  mode 
by  a  mng-le  cut  of  a  knife,  to  take  the  paint  for  writing, 
in  many  ways  better  and  cheaper  than  the  oommon  flat 
labels.  They  last  three  times  as  long,  or  more  if  the 
lower  end  is  dipped  in  creosote.  A  common  labourer 
with  plenty  of  material,  using  a  pair  of  pruning- shears 
anda  strong  sharp  knife,  wilTeaaly  out  1,000  in  a  day, 
and  they  possess  qualities  4,  5,  6,  and  7. 

I  have,  Dowever,  invented  and  adopted  another  label 
— clumsy  I  admit,  and  not  readily  commending  itself 
to  others,  but  far  more  simple  in  practice  than  it  soonds 
in  descriptioD.  It  reminds  me  of  the  military  reguia- 
tion  order  explaining  the  cocking  of  a  musket,  or 
printed  directions  given  for  learning  to  swim.  What 
reads  and  sounds  as  if  it  were  diffionit  and  complicated, 
beoomea  in  practice  the  simpleflt  thing  in  the  world. 
Oommon  round  bar-Iron,  three-eighths  of  an  inch  in 
-diameter,  is  cutobiiquely  into  lengths  of  10  inches,  and 
pierced  with  an  eye  i-inoh  from  one  end,  and  dipped 
when  red'hot  into  gos-tar.  For  these  pegs,  nUch 
weigh  about  i  oz.,  I  pay  fiOs,  per  1,000.  but  think  they 
might  be  had  for  less.  Then  I  have  flat  wooden  sus- 
pending labels  pierced  at  each  cud,  for  which  I  pay 
4s.  6d.  per  1,000 ;  through  the  two  eves  8  inches  of 
pliant  wire  is  passed,  for  faatening  the  Ubel  to  the  iron 
jun.  These  ore,  upon  the  whole,  the  most  satisfactory 
labels  I  have  yet  used.  They  coat  Ss.  6d.  per  100,  hut 
the  iron  pin — nine-tenths  of  the  cost— is  indestruotihle. 
The  label  is  easily  and  quickly  renewed,  and  will  last, 
when  suspended,  for  many  yean.  Not  one  has  been 
ejected  from  the  grooud  this  winter,  and  if  kicked  over 
they  are  not  hurt,  and  eauly  set  up  again.  It  is  true 
they  are  heavy  to  carry  about,  but  I  keep  a  stock 
of  the  pins,  which  are  weather-proof,  in  various 
comers,  so  aa  to  have  them  handy  for  all  parts  of  the 
garden. 

"  Then  the  wired  labels  are  just  as  portable  and  as 
easily  written  on  as  common  flat  wooden  pegi.  My 
great  desideratnm  is  a  white  paint  which  will  reject 
die  splashing  of  mud,  but  retain  for  ever  the  writing  ol 
a  lead-pencil.  I  can  get  no  paint  which  is  perfectly 
smooth  and  not  sticky  when  dry,  and  should  be  thankfiJ 
to  be  told  of  any.    I  endoee  apedmens  of  wliat  I  have 


"I  may  add  that  a  heavy  plant-label  is  nut  altogether 
without  its  advantages.  In  the  year  1842,  when  I  was 
a  boy  at  Eton,  one  of  the  many  jackdaws  which  buill 
in  the  college  chapel  indsted  upon  having  her  nest  so 
arranged  that  she  could,  whilst  sitting,  see  out  of  the 
turret  loophole,  which  looked  towards  Windsor  Castle. 
This  could  only  be  done  by  making  tho  foundation  on  a 
step  of   the  spiral  staircase,  nine  feet  below  ;   and  c 


progress  of  the  neat,  and  recollect  that  amongst  the 
materials,  beados  there  being  a  boi  of  Incifer-matohes, 

era  pegs  seemed  te  be  in  great  request.  Three  or 
yeaiH  later,  when  I  was  at  Cambridge,  I  reootleol 
the  pTesenl  Professor  of  Botany  exhibitiDg,  at  a  meeting 
of  the  Ray  Club,  a  newly-devised  label  for  use  in  the 
fiotanio  Qwden  there.  It  was  a  very  heavy  metal  one 
— 1^  weight,  he  said,  being  found  neoessary  to  prevent 
the  jackdaws  carrying  them  up  for  their  neste  between 
thenob  ot  Sing's  OoU^ra  Chkpel." 


NOTES   OS   BOOKS. 


KlgotrB-typIig.  By  J.  W.  Urqahart.  (1 
wood  and  Co.,  1881.) 
This  book  ia  of  a  similar  character  to  t 
manuals  which  have  been  issued  by  the  a 
of  the  practical  applications  of  electricit 
throughout  is  to  make  himself  intelligi 
who  have  not  much  knowledge  of  scienc 
chapters  deal  with  the  metals  employed  t 
of  eleatrioity,  deaoiibing  not  only  the  u 
but  also  aome  of  the  machines  now  so  la 
eleetro- plating  pnrposee.  Electro-type 
poaiting-vess^  moulding  materials,  &o. 
m  snocesaion,  while  the  craioluding  chapl 
deal  with  the  preparation  of  the  work  ai 
treating  it  after  the  electro-type  process : 

The    Xzpldag   Cantiaent.      By   A.    W 

(London :  W.  H.  Allen'and  Co., 
Under  this  title  Mr.  Mitehinson  gives 
his  travels  in  Senegambia.  Mr.  Hitchtni 
time  travelling  in  uist  country  and  assot 
people,  so  that  he  was  in  a  position 
valuable  iuformatioD  about  them.  His  c 
to  take  notes  of  tM  manners  and  customi 
and  of  the  natural  productions  of  the  c 
which  he  travelled.  As  was  tho  case  in  tl 
he  read  before  the  Society  last  year  on  " 
Causes  ot  Disease  in  Tropical  Countries,' 
son  devoted  considerable  attention  to  san. 


also  contains  a  map  ot  the  districts  tnive 

Water :  Iti  Composltioa,  GoIlectiDn,  mni 

a  Practical  Hand-book  tor  domestio  ai 
By  Joseph  Parry.  (London,  F.  Wan 
Vbn  aabjeots  of  the  ohapteis  into  whi 
divided  are,  the  composition  of  water 
supply,  purification,  modern  wat«rwork 
waste,  rural  supplies,  domestic  supplies, 
purposes,  and  regulations  for  the  pre 
and  misuse  of  water.  Chapter  6  contain 
water  rents,  rates,  and  charges,  witha  ti 
charged  per  annum  for  domestio  suppti 
towns  of  Great  Britain. 


This  is  a  reprint  by  the  Government  o 
paper,  read  before  the  Society  of  Arts, 
the  Journai  for  May  9,  1879. 


OBIIVAKT. 


TrataiKr  Tauiut,  T.Q.f . — By  the  i 
Tennont,  on  the  21th  ot  Felnnary  last 
seventy-three  years,  the  Society  of  Ar 
and  active  member.  Mr.  Tsniiaiit  wu 
and  afterwards  the  suooeaaoT,  of  J.  IC 
■'Travels  in  Brazil,"  andof  a  "TlMliM 
whose  original  seviee  of  minantia  taaam 
the  large  oolleotioia  of  metaUifsnin* 
logical  specdmens,  and  tamSL  t^uia 
'  Tennant  eveBtoally  gatbond  togetlm, 
...       -  ^  J 
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He  was,  for  mazij  years,  FrofesBor  of  Greologry 
oeralogT  at  King's  College,  London,  and  after 
ijr  ihe  Profeflsorship  of  (Jeology  he  retained  the 
Professor  of  Mineralogy,  which  he  held  at  the 
his  death.  In  conjunction  with  the  late  Pro- 
iLnKted  and  the  Rev.  W.  O.  Mitchell,  he  wrote, 
',  the  **  Treatise  on  Greology,  Mineralogy,  and 
bgraphy"  for**  Orr's  Circle  of  the  Sciences.'* 
B  also  the  anthor  of  descriptive  catalogues  of 
and  of  popular  lectures  on  the  sciences  in  which 
!  specially  interested.  Mr.  Tennant  was  an 
ie  member  of  the  Turners'  Company,  and  took 
interest  in  the  action  of  that  company  for  ex- 
;  Technical  Education.  He  was  elected  a  member 
Society  of  Arts  in  1846,  was  a  constant  attendant 
Metings,  and  frequen^  joined  in  the  discussions, 
loading  a  paper  on  <*  South  African  Diamonds," 
ember  23,  1870. 


OEHEEAL    HOTES. 


Xztilietioii. — A  public  exhibition  of  Dick's 
steiir,"  and  Inigade  chemical  fire-eng^e,  "  Excel- 
aa  held  on  Tuesday,  8th  inst.,  on  a  piece  of  large 
ad  in  ^Whitdiall-place.  A  fire  of  wood  saturated 
tnleum  was  lightei,  and  then  immediately  extin- 
hj  these  engines. 

iry  AMiinuiee.— Dr.  F.  de  Chaumout,  F.R.S., 
Tcr  a  lecture  on  "Samtary  Assurance"  at  the 
Institatian,  Finsbnry-drcus,  on  Tuesday,  March 
3  pan.,  in  connection  with  the  Sanitarjr  Assurance 
on.  The  chair  will  be  taken  by  J.  Eric  Erichsen, 
President  of  tho  Royal  College  of  Surgeons. 
I  of  the  Society  of  Arts  will  be  admitted  to  tho 
a  showing  their  cards. 

id  Tine  Art  IzhibitlOB.— It  is  proposed  to  hold  a 
Fine  Alt  ^diibiticms  at  Madrid,  to  which  Spanish 

fi  artists  may  alike  contribute.  Works  belonging 
the  following  categories,  which  have  received  the 
,  of  the  jury,  will  l)e  admitted: — (1)  Paintings, 
;  stainea  glass,  lithographs,  wood  engravings, 
lings;  (2)  Sculpture;  (3)  Architecture;  (A).  All 
iliieh,  sJmough  not  expressly  included  uncer  any 
■eguing headings,  may  be  considered  by  the  jury,  on 
il  their  artistic  merit,  worthy  of  a  place  in  the  Esdii- 
Vorka  by  deceased  artists  will  not  be  admitted. 
iKon  will  oe  held  at  intervals  of  three  months,  com- 
f  ia  the  month  of  April.  Each  exhibitor  may  present 
ritel  nnmber  works  of  each  class.  There  will  bo  a 
b  tiie  Exhibition  set  apart  for  those  workH  which 
t  been  aoc^ted  by  the  jnij,  but  whose  authors  are, 
ieH,  desirous  of  exhibitjng  them  to  the  public. 
tioncan  be  obtained  by  intending  exhibitors  at  the 
Ufte  Spanish  Legation,  12,  Queen's-gate*place,  S.W. 

mgh  80I1OOI  of  Cookery.— The  fifth  annual 
of  the  Edinburgh  School  of  Cookery  was  held 
bD  of  the  school,  Shandwick*plaoe,  Lord  Provost 
Sliding.  The  SeoeCary  (Miss  Quthrie  Wright)  read 
lal  report  of  the  Executive  Committee,  from  which 
m  fhaX^  dining  the  session  1 879*80,  the  usual  courses 
na  in  hig^*class,  plain,  cheap,  and  8ick«room 
were  given  in  the  school.  Classes  Mrere  held 
3fiis  inmtntions  and  schooliL  and  two  demon - 
I  en  sick-room  cookery  to  meoical  students,  in  tho 
xn,  Minto-bonse.  In  addition  to  the  ordinary 
1m  UOombuK  have  received  instruction  in  tho  School 
wry  and  Domestic  Economy: — Thirty-one  nurue 
DBS  from  the  Boyal  Infirmary;  eleven  girls  from 
B-koM  Home;  seven  girls  from  Young-street  School ; 
poUic  rlaasBe  wwil  on  apnlication,  given  in  Lovcn 
wfeobeDo.  In  developfaig  uie  institution  into  a  school 
itfe  eeoBOBqr*  file  omrnnittee  aim  chiefly  at  providing 
MUiig  a*  ml  nndsr  womm  etBdent  and  useful  in 
■■■.  Th»  fandi  show  «a  Income  during  the  year  of 
h.  7d^  iBflliiiiiv  a  nm  ol  £1,760  Usild.  of  funds 
k  Mmom  braqphft  I^nii  the  previous  year.  The 
lyilHun  liaa  toaa  i8844  4a.  8d.,  leaving  funds  and 
'of  £1,872 18i.  81 


Boyal  Albert 'Hall. — The  annual  general  meeting  of 
the  members  of  the  Boyal  Albert  Hall  Corporation  vras  held 
on  Sa;turday,  26thFebruai^,  at  the  hall,  Soum  Kensington,  the 
Bight  Hon.  Lyon  Playfair,  M.P.,  in  the  chair.  The  Chair- 
man, in  moving  the  adoption  of  the  report,  said  it  was 
gratifying  to  the  council  to  have  been  able  to  reduce  the  hall 
debt  by  £1 ,1 90,  although  this  had  been  accomplished  rather 
through  tho  kindness  of  their  creditors  than  any  surplus  of 
money  in  hand,  Messrs.  Burchell,  their  solicitors,  having 
taken  six  seats  at  tho  par  value  of  £100,  which  was  much 
more  than  their  selling  value.  They  would  again  find  it 
necessary  to  ask  for  a  seat-rate  of  £2  for  the  cuirent  year. 
They  were  keeping  tho  hall  in  a  very  efficient  state  of  repair, 
but  the  profito  of  the  hall  had  not  yet  enabled  them  to  dis- 
pense with  that  rate.  During  the  year  they  had  an  exhibi- 
tion of  fine  arts,  and  its  success  justified  than  in  recommend- 
ing another  exhibition  in  tho  present  year.  The  Coimdl  of 
the  Society  of  Arts  also  proposed,  in  connection  with  the  fine 
art  exhibition,  to  have  an  art  industrial  exhibition,  and 
invited  art  workmen,  manufacturers,  and  others  to  sulnnit 
such  works  in  all  materials.  The  formation  of  a  road  be- 
tween the  Kensington  nnd  Exhibition  roads  would  increase 
the  facilities  of  access  to  the  eastern  entrances  of  the  hall, 
but  even  then  the  approaches  would  not  be  all  that  the  council 
could  desire  with  the  view  of  increasing  the  attendance  at  the 
hall.  The  system  of  lighting  the  hall  by  electricity  had  been 
experimented  upon  during  the  year  by  Messrs.  Siemens 
Brothers,  without  cost  to  the  corporation.  Messrs.  Siemens 
had  repurchased  part  of  the  apparatus  for  £310,  and  as 
this  means  of  lignting  became  more  perfected  they  hoped, 
with  the  machinery  they  had  retained,  to  bo  able  to  aoopt 
it  at  a  trifling  cost.  Mr.  Q.  Godwin,  in  seconding  the 
motion  for  the  adoption  of  the  report,  stated  that  the  council 
would  bo  very  glaa  if  the  members  interested  the  outside 
public  and  tne  seatholders  in  the  success  of  (the  exhibition 
organised  by  the  Society  of  Arts.  Sir  Henry  Cole  observed 
with  regard  to  the  fine  art  exhibition  that  it  would  probably 
include  a  large  number  of  pictures  which  the  Boyal  Academy 
had  intimateid  they  would  havo  accepted  had  there  been 
room.  The  report  was  unanimously  adopted,  and  subse* 
qucntly  resolutions  were  passed  requesting  the  Prince  of 
Wales  to  ac^t  as  president  of  tho  hall,  and  re-electing  the 
retiring  members  of  the  council. 


THE  LIBBABV 


Tho  following  works  have  been  presented  to  the 
Library ; — 

Some  Particulars  with  reference  to  the  Concession  for 
the  Construction  of  the  GreAt  Andino-Argentine  Rail* 
way,  from  Meroedes  to  Mendo^ia  and  San  Juan» 
(London,  1870.)    Presented  by  Mateo  Clark* 

Solutions  of  the  Questions  in  Maanetism  and 
Electricity,  set  at  the  Preliminanr  Sdentmc  and  First 
B.Sc.  Pass  Examinations  of  the  University  of  London, 
from  1860  to  1879,  by  F.  W.  Levander,  F.R.A.S. 
(London  :  H.  K.  Lewis,  1880.)  Presented  by  the 
publishers. 

The  Signature  of  Gutenberg,  by  P.  de  Villiers, 
M.B.  (London:  Kerby  and  Endean.)  Presented  by  the 
author. 

Hastings  as  a  Health  Besort,  by  P.  de  VilHers,  M.D. 
(Hastings,  18790    Presented  by  the  author. 

Water:  its  CJompoeition,  ColleotioD,  and  Distrilm* 
tion,  by  Joseph  Parry,  C.£.  (London;  Fredsriok 
Wamo  and  Co.,  1881.)    Presented  by  the  publiahers. 


MSBTIHGS  07  THE  800IXTT. 

Oboinabt  MxsnxoB, 
Wednesday  ereningt,  at  eight  o'clock  :^ 

Mabck  16.— "The  Beaninont  Oompressed-AIr  Loco- 
motive.   By  Col.  F.  B&iuxoNT,  B.E. 

Masob23. — <*The  InoveasinffNiimbsr  of  Deaths  from 
Explosions,  with  an  ETiuninanon  of  the  Oansei."    By 

COBNELZtTB  WaLFOBB. 

Maboe  80.— **Beoent  Adfaaoes  in  Baofcdo  UgjhjU 
ing."    ByW.  H.FBnOB« 
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Afbil  6. — '*  The  Bisorimination  and  Artistio  Use  of 
Fredous  Stones. ' '    By  Professor  A.  H.  Ghuboh,  F.  G.  S. 

Afbil  27. — "Kre  i  ears'  Experience  of  the  Workmsr 
of  the  Trade  Marks'  Registration  Acts."    Bj  Ediotnd 

JOHNSOK. 

Dates  not  yet  fixed : — 

* '  The  Manufacture' of  Glass  for  BecoratiyeFurposeB." 
By  H.  J.  Powell  (WMtefriars  Glass  Works). 

« Buying  and  Selling ;  its  Nature  and  its  Tools." 
By  Professor  Bonaict  PkiOE,  M.A.  Lord  Alfbsd  S. 
GuuKOUiLL  will  preside. 

"  The  Electrical  Ridlway,  and  the  Transmission  of 
Power  by  Electricity."    By  ALmLiin)E&  Siexens. 

Foreign  aitd  Coloioal  Section. 
Tuesday  evenings,  at  eight  o'clock: — 

Mabch  15.— <<  Diamond  Fields  of  South  Africa." 
By  R.  W.  MuBBAY. 

Apbil  6. — **  Canada;  the  Old  Colony  and  the  New 
Dominion."    By  E.  Hefplb  Hall. 

May  10. — <*  Trade  Relations  between  Great  Britain 
and  her  Dependencies."    By  Willux  Westqabth. 

Applied  Chemistry  and  Physios  Section. 
Thursday  evenings,  at  eight  o'clock: — 

Mabch  24.— <*  The  Future  Development  of  Electrical 
Appliances."    By  Prof.  John  Pebby. 

May  12. — "  Recent  Progress  in  the  Manufacture  and 
Applications  of  Steel."    By  Professor  A.  K.  Hxtetdto- 

TON. 

Indian  Section. 
Friday  evenings,  at  eight  o'clock: — 

Mabch  25. — "  The  Tenure  and  Cultivation  of  Land 
in  India."    By  Sir  Geobqe  Caxfbell,  K. C.S.I. ,  M.P. 

May  18.— <*Burmah."  By  General  Sir  Abthub 
Phaybb,  G.C.M.G.,  K.C.S.I.,  C.B. 

Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantob  Leotitres. 

Monday  evenings,  at  eight  o'clock : — 

The  Third  Course  will  be  on  *<  The  Scientific 
Principles  involved  in  Electric  Lighting,"  by  Prof. 
W.  G.  Adahs,  F.B.S.    Four  Lectures. 

Sffllahu  of  the  Course, 

Lbgtubb  II. — Mabch  14. 

The  measuiemdnt  of  electric  currents.  Ef&ciencjr  of 
magneto-  and  dynamo-electric  machines.  Heating 
effects  of  the  current. 

Leotubb  m. — ^Mabch  21. 

Use  of  magneto-  and  dynamo-electric  machines  for 
electric  lighting.    Electric  lighting  by  means  of  the  arc. 

Leotube  IV.— Maboh  28. 

Subdivisions  of  the  electric  current.  Incandescent 
lamps.  Luminous  effects  of  electric  cnrtents  in  a 
vaouum,  and  in  various  gases. 


MZBTnieS  FOB  THE  SBBTTaQ  WISX. 

ICoiTDAT,    Habch  14TH...80CIETT  OF  ABT8.  Jobn-fltnet, 

Addphi,  W.C..  8p Jn.  (Gantor  Leotoxtti.)  KofeHnrW. 

O.   Adami,  **Tke  Saentiflc  Priikoiplai  IhTolTed  in 

Electrie  limbtiaB,**    (Leotmre  TL) 
tL        Brft^di  Horolbgioal  Institate.  Noriaampton-sociafe,  £.&, 

7  pjB.    Mt,  John  Standfldd,  <<Cn6a»  nttentS  aUd 

Bofil  06umaBniBtI#  XTniTSEiity  of  TiOiidon,  Bndinfftoo* 
nrtaisa  W.,  q|_pjn.  Mr.  James  Stewart,  ''Xake 
Inaim  and  Oo  Watn^ontfr  to  the  Ink*  Besion  of 
Anfea." 


AaMbtebudfOmA 
iiSlSs&iff  to  flie 
ffeODOcOMport 


)C9MidiiSi4rtn«t.  W.J  8  p.m.   I 
•portonlleflala. 


yf't  8  p.n.   SpMial 
and  to 


Medical,  11,  Chandoe-etreet,  W.,  8^  p.m. 

London  Inatitation,  Emsbiuy-circas,  £.< 
G.  Iliillips  Bevan,  *'  The  Qold  and  Bah 

World."  

TcEsoAT,  March  l&rH...80CIETT  OF    ABT 
Adel^,  W.C.,  8  p.m.    (Forei^  and  O 
Mr.  E.  W.  Murray,  "The  Diamond 
Africa.»» 

Boval  Institation,  Albematle-street,  W^ 
A.  Sdiafer,  "TheBlood."    (LectoreD 

CiTil  En^^eers,  36,  Great  GeozKe-streel 
S.W.,  8  p.m.  1.  Renewed  diBCuaaion  u; 
Thomson's  paper  on  his  "Tide-^nfe, 
Analyser,  and  Tide  Predioter."  2.  Mr. 
'*  Hie  Comparative  Endnranoe  of  Iron 
when  exposed  to  Corroeiye  Influences." 

Statistical,  Someraet-Jioase^erraoe,  Stran 
Mr.  Hyde  Clarke,  "The  Progress  ( 
Stations  in  the  Hill  Begions  of  India." 

Pathological,  68,  BemeraHstxeet,  Orford-et 

Zoological,  11,  Hanover-eqnare,  V. ,  Sj  p.i 

Wedkkbday,  Makch  16Tu...80GiJBTi  Or  ABl 

Adelphi,  W.C.,  8  p.m.     Colenel  F.  B 

Beamnont  COTppreased-Air  Locomotive 

Meteoroloffical,  26,  Great  George-street 
1.  "Eznibition  of  Hygrometers  an( 
Meteorological  and  other  Instrument 
brought  out  since  January  1st,  1880." 
Sketdi  of  the  different  daoses  of  Hygn 
President,  who  will  also  describe  sue 
exhibited. 

Public  Analysts,  Burlington-house,  W., 
C.  Heisch,  "  Hie  Swedish  Acts  for  re§ 
of  Poisons."  2.  Mr.  Bernard  Dyer,  * 
of  Milk."  8.  Mr.  J.  West  Knights,  * 
for  the  Estimation  of  Nitrates  m  Pota 
Mr.  J.  Carter  Bell,  *<  Samples  of  Milk  -« 
below  the  Society's  Standard." 

ArchsBologioal  Association,  82,  SadcvilleH 

1.  Dr.  James  Stevens,  "  Recent  Disoova 

2.  Mr.  Henry  Prigg,  **  Boman  Potterj 
Stow." 

Eoyal  College  of  Physicians,  Pall-mall  E 
(Gulstonian  Lecture.)  Dr.  Couplan 
(Lecture  n.) 

British  Horological  Institute,  Northampi 

8  p.m.     Mr.  Curzon,  "  The  Lever  1 

oonect  Principles  and  common  Faults.' 

Tbubsoay,  Mabcr  17TH...Boyal,  Burlington-hou 

Antiquaries,  BurUngton-house,  W.,  8^  p. 

linnean,  Burlington-houae,  W.,  8  p.m. 
Watt,  "  The  Indian  Spedes  of  Primul 
Boog  Watson,  **  MoUusca  of  CJuUlet 
8.  Mr.  B.  Dayaon  Jackson,  **  Note  on  h 
Linn.,  and  Certain  Allied  Species." 

Chemical,  Burlington-house,  W.,  8  p.i 
Brown,  "  The  volumes  of  Mixed  liqu 
Jones,  "  Boron  Hydride."  S.  Mr.  F.  ] 
Edgar  Wiloock,  **  The  Action  of  Aldeh 
thraquinone  in  Presence  of  Ammonia 
Jupp  and  Mr.  H.  J.  N.  Miller,  "  The  A 
Acia  on  Napthaquinone."  6.  Mr.  R.  V 
AU^ed  Formation  of  Nitrous  Add  l 
porationof  Water."  «.  Prof.  Hartley,  • 
of  Solu:  Ravs  by  Atmospheric  Ozone 
Tint  of  the  Atmoqphere.''^  7.  Mr.  C.  I 
Mr.  E.  H.  Rennie,  **  Note  on  the  Sw 
Smilax  Glvcyphylla." 

London  Institution,  Finsbury-circuB,  £. 
W.  H.  Stone,  *'  The  Combination  of  Vo 
ments"  fwith  illustrations). 

Royal  Institution,  Albemarle-street.  W.,  { 
Statham,  *'  Ornament  Historically  and 
sidered."    (Lecture  I.) 

Royal  Historical,  11,  Chaadoa  aUwt,  W. 

Numismatic,  4,  St.  Martin'B-plaoe,  W.,  1 

Philosophical  Club,  WiUis's-rooma,  St. 
6^p.m« 

Civil  and  Mechanical  Engfaiam,  7,  Wettn 
S.W.,  7  p.m.  Mr.  B.  E.  Middleton,  ** 
and  Sewerage." 

Royal  National  lifeboat  IhstitatioD,  i 

Meeting  at  Willia*s  Rooms,  St.  Jameir 

Fbu>at,  Mabch  18ru....Royal  Collage  of  Phya 

East,  S.W.,  5  p.m.  JQuUffiODian  Laoti 

land,*' Aneemla.    (Leoture m.) 

Royal  united  Servioe  Inatitufion,  WhM 
(!^iptainC.W.B.BeU,*'TlwOaiPidiy;  i 
Screening,  and  Outooat  BatJaa." 

Bond Instttutaon,  Albemarle  afaeeLW. 
H.  Stone.  **  Mnaioal  Htch  and  iteMc 

PUlological,  TTnivenitT  OoUegi^  W.a,  i 

Postgate,  "Latin  and  OMek  Dttlv«ttd 

SATUBDATt  Mabch  19TH...LBdia^  BaallMT  Aa 

UoUSa  OF  TBI  SOCXBTT  OT  ASIBIv  tt 
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NOTICES. 


CA9T0B  LECTUBSS. 

i  lecture  of  the  third  course  was 
Monday,  14th  inst.,  by  Professor  W. 
f.B.S.,  on  "  The  Sdentifio  Principles 

Electric  lighting."  The  subjects 
alt    with    in    the  lecture   were   tho 

of  electric  currents,  the  efficiency  of 
i  dynamo-electric  machines,  and  the 
^ts  of  the  current.  These  were  illus- 
series  of  experiments.  The  lectures 
bed  during  the  summer  vacatioh. 


ALBXBT  MEDAL. 


1  will  proceed  to  consider  the  award 
;  Medal  for  1881,  early  in  May  next, 
'as  struck  to  reward  ''  distinguished 
noting  Arts,  Manufactures,  or  Oom- 
Kas  been  awarded  as  follows : — 

Sir  Rowland  Hill,  E.C.B.,  F.B.S.,  '*  for 
doe  to  Arts,  Manufactures,  and  Corn- 
creation  of  thfi  penny  postage,  and  for 
ms  in  the  postal  syst^  of  this  country, 
which  have,  however,  not  been  confined 
y,  but  have  extended  over  the  dvilitied 

lis  Imperial  Majesty,  Napoleon  IH.,  **  for 
nerit  in  promoting,  in  many  ways,  by  his 
ions,  the  international  progress  of  Arts, 
and  Commeroe,  the  proofs  of  which  are 
I  judicious  patronago  of  Art,  his  enlight- 
jj  policy,  aad  especially,  by  the  abolition 
L  favour  of  Britisn  subjects." 
Professor  Faraday,  D.C.L.,  F.R.S.,  for 
n  electricil^,  magnetism,  and  chemistry, 
r  xvlation  to  the  mdnstries  of  the  world, 
Ij  promoted  Arte,  Manufactoies,    and 

Ifr.  (afterwards  Sir)  W.  Fotibmill  Cooke 
(aftarwaids   Sir)  Charles  Wheatstone, 
H*fl]gfiity?"»  d  their  joint  labours  in  estab- 
t  c&ofaio  fditfTiph  " 
ir.  (now  ^Joseph  Whitworth,  F.R.S., 


LL.D.,  *'  for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  by  which 
the  production  of  machinery  has  been  brousrht  to  a 
state  of  perfection  hitherto  unapproached,  to  tne  great 
advancement  of  Arts,  Manufactures,  and  Commerce." 

In  1869,  to  Baron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  For.  Memb.  R.S.,  Chevalier  of  the 
Legion  of  Honoiu-,  &o.,  "  for  his  numerous  valuable  re- 
sciurches  and  writings,  wnich  have  contributed  most  im- 
portantly to  the  development  of  food  economy  and 
ag^culture,  to  the  advancement  of  chemical  science, 
and  to  the  benefits  derived  from  that  science  by  Arts, 
Manufactures,  and  Commerce." 

In  1870,  to  Ferdinand  de  Lesseps,  "for  services 
rendered  to  Arts,  Manufactures,  and  Conuneroe,  by  the 
realisation  of  the  Suez  Canal." 

In  1871,  to  Mr.  (now  Sir)  Henry  Cole,  C.B.,  "for his 
important  services  in  promotiug  Arts,  Manufactures, 
ana  Commerce,  especially  in  aiding  the  establishment 
and  development  of  International  Exhibitions,  the  de- 
velopment of  Science  and  Art,  and  the  South  Kensing- 
ton Museum.*' 

In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  F.R.S., 
"for  the  eminent  services  rendered  by  him  to  Arts, 
Manufactures,  and  Commerce,  in  developing  the  manu- 
facture of  steel." 

In  1873,  to  Michel  Eugdne  Che\Toul,  For.  Memb.  R.S., 
"  for  his  chemical  researches,  especiaJly  in  reference  to 
saponification,  dyeing,  a^rriculture,  and  natural  history, 
which  for  more  than  half  a  century  have  exercised  a 
wide  influence  on  the  industrial  arts  of  the  world." 

In  1873,  to  C.  W.  Siemens,  D.C.L.,  F.R.S.,  "for 
his  researdies  in  connection  with  the  laws  of  heat,  and 
the  practical  applications  of  them  to  furnaces  used  in 
the  Arts  ;  and  K>r  his  improvement  in  the  manufacture 
of  iron ;  and  gcneral'y  for  the  services  rendered  by  him 
in  connection  with  cconomisation  of  fuel  in  its  varioua 
applications  to  the  Manufactures  and  the  Arts.** 

In  1876,  to  Michel  Chevalier,  "  the  disting^nished 
French  statesman,  who,  by  his  writings  and  persistent 
exertions,  extending  over  many  years,  has  rendered 
essential  service  in  promoting  Arts,  Manufactures,  and 
Commerce," 

In  1876,  to  Sir  George  B.  Airy,  K.C.B.,  F.R.S., 
Astronomer  Royal,  "  for  eminent  services  rendered  to 
Conmierce  by  his  researches  in  nautical  astronomy,  and 
in  magnetism,  and  by  his  improvements  in  the  applica- 
tion of  the  mariner^  s  compass  to  the  navigation  of  iron 
ships." 

In  1877,  to  Jean  Baptiste  Dumas,  For.  Memb.  R.S., 
member  of  the  Institute  of  France,  "  the  distingaished 
chemist,  whose  researches  have  exercised  a  very  material 
influence  on  the  advancement  of  the  Industrial  Arts." 

In  1878,  to  Sir  Wm.  G.  Armstrong,  C.B.,  D.C.L., 
F.R.S.,  "  because  of  Ms  distinction  as  an  engineer  and 
as  a  scientific  man,  and  because  by  the  development  of 
the  transmission  of  power — hydra-ulically — due  to  his 
constant  efforts,  ext^ding  over  many  years,  the  manu- 
factures of  this  country  have  been  greatly  aided,  and 
mechanical  power  beneficially  substituted  for  most 
laborious  and  injurious  manual  labour." 

In  1879,  to  Sir  William  Thomson,  LL.D.,  D.C.L., 
F.R.S.,  "  on  account  of  the  signal  services  rendered  to 
Arts,  Manufactures,  and  Conuneroe  bv  his  electrioal 
reseajxihes,  especially  with  reference  to  the  transmission 
of  telegraphic  messages  over  ocean  cables." 

In  1880,  to  James  Prescott  Joule,  LL.D.,  D.C.L., 
"  for  having  establidicd,  after  most  laborious  research, 
the  true  relation  between  heat,  electricity,  and  mechani- 
cal work,  thus  affording  to  the  engineer  a  sure  guide  in 
the  application  of  science  and  industrial  pursuits." 

The  Connoil  inTite  members  of  the  Society  to  for- 
ward to  the  Secretary,  on  or  before  the  23rd  of 
April,  the  names  of  snob  men  of  high  distinction  as 
they  may  think  worthy  of  this  Koivo^u, 
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LABSL  FOB  PLAITS. 

The  Council  are  prepared  to  award  a  Society's 
Silver  Medal,  together  with  a  prize  of  £5,  which 
lias  been  placed  at  their  disposal  for  the  purpose 
by  Mr.  G.  F.  Wilson,  F.B.S.,  for  the  best  label  for 
plants. 

The  object  of  the  offer  is  to  obtain  a  label  which 
may  be  cheap  and  durable,  and  may  show  legibly 
whatever  is  written  or  printed  thereon ;  the  label 
must  be  suitable  for  plants  in  open  border. 
These  considerations  will  principally  govern  the 
Award. 

Specimen  labels,  bearing  a  number  or  motto, 
and  accompanied  by  a  sealed  envelope  containing 
the  name  of  the  sender,  must  be  sent  in  to  the 
Secretary  not  later  than  the  1st  May,  1881. 

The  Council  reserve  to  themselves  the  right  of 
withholding  the  Medal  and  Prize  offered,  if,  in 
the  opinion  of  the  judges,  none  of  the  specimens 
eent  in  are  deserving. 


PEOCEEDINGS    OF   THE   SOCIETT. 


70BS10V  AVB  COLONIAL  SECnOV. 

Tuesday,  March  15th,  1881 ;  Harry  Escombb, 
Member  of  the  Legislative  Council  of  Natal,  in 
ihe  chair. 

The  paper  read  was  on — 

DIAMOND  FIELDS  OF  SOUTH  AFRICA. 

Sy  B.  W.  Murray. 

Seeing  how  little  is  known  of  South  Africa,  its 
people,  and  natural  resources  here  in  England,  and 
how  much  this  country,  as  well  as  its  rich  and  vast 
•colonial  dependency,  has  lost,  and  is  still  losing, 
through  the  lack  of  suchvknowledge,  it  becomes  the 
dut^  of  every  man  who  is  informed  upon  South 
Africa,  its  public  affairs,  its  soil,  climate,  resources, 
and  people,  to  impart  all  the  information  upon 
these  that  he  can  whenever  a  suitable  opportunity 
presents  itself. 

Few  men  who  have  made  themselves  thoroughly 
acquainted  with  South  Africa,  whatever  opinions 
they  held  before  visiting  it,  but  are  convinced  that 
it  is  destined  to  become  a  great  country — English 
colonists  hope,  a  most  important  portion  of  the 
British  Empire. 

It  is  not  long  since  you  heard  from  Sir  Bartle 
Frere,  in  this  very  room,  how  rich  and  varied  are 
the  industrial  resources  of  South  Africa.  That 
gifted  lecturer  has,  since  his  return  to  Eagland, 
devoted  himself  most  arduously  to  his  self-imposed 
task  of  making  South  Africa  better  biown  to  his 
fellow-countrymen,  and  to  hfm  the  people  of  South 
Africa  will  feel  more  than  ever  attacned,  if  that 
be  possible,  when  they  come  to  see  how  much  he 
has  done  for  them  upon  English  platforms. 

I  am  not  about  to  lecture  on  the  general  oharacter- 

istios  of  South  Africa,  but  to  bring,  as  far  as  I  can, 

into  the  prominent  notice  it  deserves  to  have,  that 

part  oi  the  Soaih  African  continent  in  which  I  have 


spent  the  last  ten  of  the  twenty-se 
have  been  in  the  country. 

Whilst  very  little  is  known  in  Eni 
portion  of  South  Africa,  the  Diamond  J 
least  known,  and  have,  I  think,  been 
presented,  and  yet  no  single  spot  of  g 
whole  world  is  better  worth  knowini 
are.    I  have  held,  and  still  hold,  that 
of  modem  times  is  more  remarkable 
the  Diamond  Fields  of  South  Africa ;  x 
her  Majesty's  dominions  has  made  sue 
gress  in  civilisation  and  wealth,  anc 
progress  of  the  province  of  Griqualf 
which  the  Diamond  Fields  are  situate 
by  misgovemment,  it  will  be  one 
centres,  if  not  the  chief  centre,  of  tra 
merce  in  that  great  country. 

I  shall  not  weary  you  with  any  sp 
theories  regarding  the  formation  of  t 
or  take  up  any  of  the  time  allotted  t 
troducing  any  of  the  questions  re 
geological  formations  of  this  territory 
from  time  to  time,  been  discussed  in 
world.  I  shall  but  a  plain,  unvarnished 
of  its  history,  from  the  time  of  i1 
to  the  present  hour,  endeavouring  t 
how  vastly  it  has  contributed  to  the  \ 
world,  how  much  it  is  still  contribute 
an  extraordinary  manner  it  has  been  \ 
civilising  the  native  tribes  of  the  coun 
important  part  it  has  played  in  th 
South  Africa  during  the  lust  ten  years 

In  the  first  place,  as  to  the  discc 
Diamond  Fields,  it  is  necessary  to  mei 
1867,  the  Cape  Colony  and  Natal  w( 
most  acutely  from  financial  and 
depression.  The  Free  State  had  had  i 
of  fighting  against  its  native  neig 
Basutos,  and  its  indebtedness  to  the  ( 
and  Natal  had  hardly  come  to  be 
to  be  of  any  worth  to  colonial  cred 
general  bankruptcy  throughout  S 
appeared  inevitable. 

The  public  works  which  had  been  ; 
the  Cape  Parliament  had  been  stopp 
the  other ;  the  engineers  and  navvies, 
from  England  for  railway  oonstru( 
most  of  them,  out  of  employ.  The  s 
merchants  in  Cape  Town,  Port 
Gh^hamstown,  and  the  other  principt 
centres  of  trade,  as  well  as  those  of 
glutted  with  stocks,  which  were  not  1 
off.  The  life  of  South  Africa  appeal 
gone  out  of  it.  The  farmers  had  rx 
on  their  estates,  until,  one  after  the 
once  well-to-do,  went  into  the  Gazette ; 
was  the  state  of  affairs  in  the  westen 
the  Cape  Colony,  that  many  a  man  w 
a  producer  of  cereals  all  his  life,  had  tc 
meal  for  his  family  use. 

The  chief  cause  of  this  dire  di 
from  the  long  series  of  droughts  U 
country  had  been  subjected.  So  bad  i 
of  things,  and  so  helpless  had  evexytli 
that  many  families,  who  oould  oomo 
enough  to  pay  their  passages,  left  the 
other  sbai:9es. 

In  the  cbUrse  of  that  year»  1867»  jni 
were  at  the  very  worst,  mod  mea  h 
regard  the  whole  of  Soutii  Affioft  atCh 
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ir.  John  O'Beilly,  a  trader  and  hunter  in  the 
Btetior,  wai  in  Albania.    Here  I  had  better  explain 
hit  Albania  is  a  portion  of  the  province  of  Griqua- 
■id  Wot  Ifc  was  a  portion  of  the  territory  of 
be  Gr^oas,  vho  were  under  the  chieftainship  of 
RofcolM  Waterboor,  who  afterwards    ceded  his 
watonto  tbe Britidi authorities.    That  territory, 
ttoh  became  a  Crown  colony,  and  in  which  are 
pe£taooddij|fgings  and  mines,  is  situated  be- 
■JJitteCape  Colony,  the  Free  State,  the  Batlapin 
l«■tt^•na  that  which  is  set  down  in  the  old 
Miaiaeapied  by  Hottentet  tribes,  and  in  which 
jMJPHaiDea  are  found.     I  shall  endeavour 
iyWM—birrassing  you  with  more  of  such  details 
gpiwinavoidable.     The  latitude  and  longitude 
"^■^•U  essential  te  the  subject  with  which  I 
■J™?'   It  will  be  sufficient  for  you  if  I  state 
Onqaalaiid  West  is  about  600  miles  from  each 
■•ports,  and  that  it  is  approached  by  various 
iwose  most  frequentea  are  the  western,  or 
«yroate,  the  eastern,  from  Port  Elizabeth, 
"Iter,  or  the  East  London  route,  and  the 
orifatal  route, 
of  which  I  commenced  to  speak,  was  a 
^  _  of  the  Griqua  territory,  settled  by  colo- 
2  wder  terms  made  with  Waterboer,  some  two 
Vkfore  the  discovery  of  diamonds  had  been 
V  of.    One  of  the  colonists  who  had  helped  te 
t&e  settlement  was  a  Mr.  Van  Niokirk.    Mr. 
Jtj,  who  was  returning  from  the  interior  te 
ierg,  called  upon  Van  Niekirk,  and  remained 
lizu  the  night.     In  the  course  of  the  evening, 
I  Van  Niekirk's  children,  a  littlo  gii-1,  was 
^  on  the  floor  with  some  of    the    pretty 
I  which  are  common  in  the  neighbourhood 
Vaal  Biver.     Mr.  O'ReiUy's  attention  was 
d  to  one  of  the  stenes,  which  threw  out  a 
nmg  light,  to  which  Mr.  O'BeiUy's  eyes  ha'l 
Daccostomed.    He  took  it  up  from  the  floor 
Bared  to  buy  it,  asking  what  Van  Niekirk 
take  for  it.    The  simple-minded  Boer  could 
I  Bade  to  understand  what  the  meaning  of 
Mg  a  stone  could  be,  and  he  said  he  would 
•■wiey  for  it,  but  that  if  Mr.  O'Reilly  had 
ifeit,  he  could  have  it. 
ttolonial  trader  is  generally  represented  as  a 
Abt  of  a  most  designing  and  unscrupulous 
but  there  are  men  amongst  them  whose  right 
gandhigh  character  would  stand  comparison 
hose  of  any  men  in  the  world,  and  no  men 
k  better  footing  amongst  the  Boers  than  the 
taUiahed  traders.     Mr.  O'Reilly  is  one  of 

He  told  Van  Niekirk  that  he  believed  it  to 
secioiis  atone,  and  of  v^ue;  he  would, 
m,  not  take  it  for  nothing.  It  was  ulti- 
'  agreed  between  them  that  O'KeiUy  should 
M  atone,  ascertain  its  value,  and,  if  found 
i  diamond,  as  O'Reilly  suspected  it  was,  that 
Id  be  sold,  and  the  money  divided  between 

Mr.  O'Reilly  took  the  stone  to  Golesberg, 
be  showed  it,  and  he  confidently  stated  to 
}ple  be  met  at  the  bar  of  the  hotel  diat  it 

diamond.  He  wrote  his  initials  on  the 
r-paoe  and  eat  a  tumbler  with  the  stone, 
It  laughed  at  for  his  alle&ed  foolishness, 
f  a  disocnrerer  had  been  before  him.  One 
mmptaaj  took  the  stone  out  of  O'Reilly's 
ad  throw  it  into  the  street.  It  was  a  narrow 
Out  the  stone  was  found  again,  and,  had  it 
ly  it  is  qpate  *  qoettkm  whether  the  Diamond 


Fields  of  South  Africa  had  yijt  or  ever  been  discovered 
in  our  day.     However,  the  stone  was  found,   and 
O'Reilly  sent  it  to  Grahamstown,  to  Dr.  Atherstone. 
to  be  tested,  and  the  doctor  and  Bishop  Ricards, 
the  Roman  Catholic  Bishop  of  Grahamstown  (one 
of  the  most  scientific  men  in  South  Africa)  bothpro- 
nounced  it  to  be  a  diamond  of  22}  carats,     from 
Grahamstown  the  stone  wassentco  the  then  Colonial 
Secretiry,  the  Hon.  Richard  Southey,  afterwards 
the  Lieutenant-Governor  of  Griqualand  West,  who 
submitted  the  stone  to    the  best  authorities  at 
hand,  aud  they  all  decided  it  to  be  a  diamond.    It 
was  then   forwarded  to    the  Queen's    jewellers, 
Messrs.   Hunt  and  Roskell,   who  confirmed    the 
decisions  obtained  in  the  colony,  and  valued  tbe 
stone  at  £500.    At  this  valuation,  it  was  purchased 
by  his  Ercellency,  Sir  Philip  Wodehouse,  who  was 
Governor  of  the  colony  at  the  time.    Mr.  O'Reilly, 
as  soon  as  he  had  ascertained  for  certain  that  his 
first  stone  was  a  diamond,  set  out  to  see  if  he  could 
not  find  others,  and  was  not  long  before  he  found 
one  of  8  carats  and  |,  and  this  too  was  purchased 
by  Sir  Philip  Wodehouse  for  £200.     This  led  to  a 
good  deal  of  excitement  throughout  the  country. 
Small  diamonds  were  brought  in  by  natives.  Then 
fiashed    the    startling    intelligence    through    the 
country,  that  a  diamond  of  over  83  carats  had 
been  discovered.    This  turned  out  to  be  true,  and 
this  is  how  it  came  about.  Mr.  Van  Niekirk,  from 
whom  Mr.  O'Reilly  obteined  the  first  stone,  hear- 
ing that  it  had  turned  out  to  be  a  diamond,  re« 
membored  that   he    hid  seen  one  of   a  similar 
character  in  the  possession  of  a  native,  and  set  out 
to  find  it.     A  Boer  is  not  long  in  getting  hold  of 
a  native  when  he  wants  him,  and  Van  Niekirk  soon 
had  his  man.     The  native  had  kept  the  stone,  and 
Van  Niekirk  gave  him  nearly  all  he  possessed  for 
it — about  500  sheep,  horses,  &c. — but  at  whatever 
the  price,  he  obtained  the  stone,  and  set  off  with 
it  to  Messrs.  Lilienfield  Brothers,  of  Hopetown, 
merchants  of  long  standing  in  South  Africa,  and 
now  represented  in   Hatton-garden.     They  pur- 
chased the  stone  for  £11,200,  and  christenea  it 
**The    Star  of    South  Africa,"   forwarded  it  to 
England,  and  it  ultimately  became  the  property  of 
the  Countess  of  Dudley,    who  purchased    it    of 
Messrs.  Hunt  and  Roskell. 

That  all  this  would  have  a  great  effect  upon 
communities,  whatever  their  conditions  and  pros- 
pects in  life,  no  one  will  have  the  least  difficulty  in 
believing,  but  the  excitement  it  did  create  amongst 
the  various  communities  of  South  Africa,  who  were 
at  that  period  on  the  verge  of  bankruptey,  it  would 
be  difficult  to  convey  to  you.  It  is  said  that 
drowning  men  cateh  at  straws,  and  I  have  no  doubt 
that  that  proverb  is  well  founded.  But  it  is  one  thing 
for  a  drowning  man  to  catch  at  a  straw  in  his  last 
extremity,  and  another  for  him  to  be  inspired  by 
faith  to  rise  and  walk  upon  the  water.  The  people, 
who  almost  despaired  of  the  country  or  themselves 
being  restored  to  prosperity  again,  wanted  to  see 
the  printe  of  the  diamonds  on  the  hill-sides  from 
which  they  had  been  taken.  They  did  not  deny 
that  the  diamonds  had  come  to  Cape  Town,  nor 
that  they  had  been  sent  to  England,  nor  that  they 
had  been  sold  for  much  money.  Some  had  seen 
the  diamonds,  others  had  seen  men  who  had  see  a 
them,  and,  besides.  Sir  Philip  Wodehouse  had  pur- 
chased two  and  paid  his  money  for  them,  and  the 
word  of  Sir  Philip  Wodehouse  was  at  that  time  a 
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law  unto  all  South  Africa.  Where  did  the  diamonds 
originally  come  from  P  That  was  what  they 
wished  to  know.  They  were  out  of  love  with  the 
Gape,  and  it  was  with  the  old  colony  as  it  was  with 
l^azareth,  men  shook  their  heads  and  asked  each 
other  '*  Can  any  eood  come  out  of  it." 

They  at  first,  of  course,  denied  that  there  were 
any  diamonds.  Then,  when  they  could  do  that  no 
longer,  they  said  that  they  had  not  been  found  in 
South  Africa.  At  last,  they  not  only  thought,  but 
said,  that  the  whole  thing  was  a  plot  of  the  Hope 
Town  and  Colesberg  owners  of  land  to  send  up  the 
price  of  their  land,  and  that  they  had  imported 
the  diamonds  from  the  Brazils.  What  wonder 
that  this  should  be  said,  when  an  authority 
on  such  matters,  who  was  sent  out  by  one  of  the 
first  dealers  in  precious  stones  in  the  known 
world  to  spy  out  the  land,  after  making  a  tour 
through  it,  and  a  scientific  survey  of  it,  reported 
most  dogmatically  that  there  could  be  no  diamonds 
found  in  the  country,  and  gave  his  ** reasons  why." 
A  letter  appeared  in  one  of  the  leading  journals, 
duly  mgned  by  this  great  authority  in  diamonds, 
in  which  the  writer  settled,  to  the  satisfaction  of 
those  who  previously  doubted  the  validity  of  the 
diamond  finds,  that  South  Africa  was  non- 
diamondiferous. 

What  do  we  not  get  settled  for  us  by  authorities 
in  the  leading  journals  ?  Alas  !  for  some  of  the 
authorities,  the  result  of  their  settling  affairs  of 
politics,  sciences,  and  art  is  much  the  same  as  in 
the  case  in  point.  Whilst  the  print  was  fresh  which 
conveyed  the  decision  to  the  world  that  no  diamonds 
could  ever  be  found  in  South  Africa,  intelligence 
arrived  in  England  that  good  parcels  of  diamonds 
had  been  secured  by  several  well-known  persons. 

At  the  end  of  1868,  the  more  enterprising  of  the 
colonists  ])U8hed  their  way  up  to  the  Vaal  River, 
where  it  was  supposed  tne  diamonds  had  been 
found.  There  has  always  been  much  discussion  as 
to  who  were  the  first  in  ^e  field.  I  have  taken 
pains  to  discover,  and  I  think  there  can  be  no  doubt 
that  the  first  party  who  went  up  from  the  colony 
to  search  for  diamonds  was  formed  in  Bethulie, 
headed  by  the  late  Mayor  of  Kimberley,  Mr.  J.  B. 
Robinson,  and  that  the  next  came  from  Natal, 
the  men  of  which  colony  have  always  been 
famed  for  their  enterprismg  character.  It  was 
not,  however,  until  about  (^istmas,  1869,  that 
the  general  movement  commenced,  and,  at  that 
time,  a  party  from  King  Williamstown  (British 
Kaffraria)  passed  throup^h  the  Free  State.  They 
made  no  secret  as  to  their  destination  or  purpose, 
and  were  thoroughlv  ridiculed  when  they  said  they 
were  goins  to  search  for  diamonds  along  the  banks 
of  the  Vaal  River.  When  the  Bethulie  party  first 
arrived,  they  had  no  idea  of  digging  for  diamonds ; 
they  considered,  like  many  other  people,  that 
diamonds  fell  ''like  the  gentle  dew  from  heaven 
upon  the  earth  beneath." 

When  they  arrived,  they  found  on  the  banks  of 
the  Vaal,  half-way  between  the  Berlin  Missionary 
Station  and  a  place  called  Hebron,  where  the  first 
^S^fi^i^gs  were  established,  a  native  who  had  a 
diamond  in  his  possession.  He  had  heard  that  it 
might  be  a  diamond,  and  he  had  wrapped  it  up  in 
several  dirty  bits  of  rag,  and  tied  it  up,  but  he 
never  suspected  that  he  was  to  get  eight  golden 
aovereigns  for  it  as  he  did.  Of  course,  the  rumour 
tiat  such  stones  were  worth  so  many  f  overeig^s 


soon  got  noised  abroad,  for  the  first  thin 
native  who  had  all  this  money  did,  was  to 
jollification  to  his  sisters,  and  his  cousin 
uncles,  and  his  aunts,  and  the  jollification  1 
over  some  ten  days,  brought  together  ^ 
(chiefiy  Koranas)  from  far  and  near.  The 
were  set  looking  for  diamonds  along  the  ri^ 
the  hills,  and  they  found  well.  Some  ^ 
hundred  were  soon  at  this  work,  and  the  K 
party  sent  into  the  colony,  realised  their  i^i 
and  brought  Basutos  up  to  work  expr^ 
them.  The  party  settled  on  a  farm  the^-^ 
livingstonia,  near  Hebron. 

No  thought  of  digging  for  diamonds  a^^; 
have  occurred  to  any  one  until  the  arrival 

Sarty  from  Natal,  one  of  whom  had  been  a 
^gg^T^  ill  California  and  Australia.  His  idt 
to  smk  a  shaft ;  that,  however,  was  a  faf/sn 
the  digging  out  of  the  diamondiferous  soil 
cradling  it  for  diamonds,  just  as  in  gold-iea 
was  adopted,  and  the  principle  of  whidi  oU 
to  this  day. 

Whilst  the  parties  I  have  mentioned  werecfi 
ing  on  the  banks  of  the  Yaal  near  HelM  ^ 
Kaffirarian  party  crossed  the  Vaal  Iowa  ll 
and  settled  themselves  at  a  place  calle^i  K!^ 
where  they  picked  up  diamonds  too.  Thej,! 
ing  that  there  was  a  party  up  the  river  fti 
wdl,  went  up  there,  and,  by  the  time  they 
reached  Hebron,  they  found  that  other  partiei 
come  from  Natal,  and  others  were  on  their 
In  a  month  or  two  after,  there  were  hundreds 
hundreds  of  wagons  loaded  with  diamond-so 
on  their  way  from  all  parts  of  South  Africa,  1 
for  the  Vaal  River.  At  the  first,  all  the  disi 
were  found  on  the  side  of  the  river  furthest 
the  Cape  Colony.  About  the  middle  of  18 
large  number  of  wagons  of  colonial  Been 
colonists  arrived  at  Pniel,  which  is  the  name  d 
on  the  colonial  side  of  the  river,  and  the  Boa 
colonists  to  whom  the  wagons  belonged,  diso 
ingthat  the  river  was  "down" — ^whichmeanet 
was  too  deep  to  be  crossed — outspanned  then 
as  the  river  remained  unfordable  for  (iver  a 
night,  some  of  the  Boers  and  others  thoogU 
would  dig,  and  see  if  there  were  no  diamos 
be  found  on  that  side  of  the  river  as  well  as  o 
other.  They  did  so,  and  were  soon  rewarded 
diamonds,  which  they — at  the  time,  not  koo 
anything  about  cradling— picked  out  of  th 
which  they  dug  up.  But  for  the  Yaal  Riverb 
been  imfordaUe,  the  Pniel  diggings  misjlii' 
have  been  discovered.  The  majority  of  tooii 
had  outspanned  at  Pniel  never  crossed  die  vi 
Klipdrift  to  dig,  but  remained  where  tbej 
and  a  camp  was  formed  there.  This  was  tiitt 
of  the  famous  Pniel  Diggings,  oat  of  t 
hundreds  and  hundreds  of  men  made  M 
Ellipdrift  was  at  the  time  considered  no  i 
land;  the  chief,  Jantje  a  Koranna,  was  soppoi 
have  the  most  right  to  it,  and  he  himsA  a) 
told  the  diggers  that  that  territoty  belon| 
him,  and  he  took  a  ^pod  deal  of  money  for  i 
from  the  dig&^ers  which,  of  course,  tbej  aeve 
On  the  EHipdrift  side  no  mon^  was  paid  ft 
right  to  dig.  P^iel  was  and  is  the  propeity  * 
Berlin  Missionaries,  held  nndar  a  gnat  m 
Free  State  Government.  TeashiUiqgp  as 
was  paid  for  digging  there,  and  thatmoiMlf 
diggers  paid  it,  the  Berlin  IfiarionarieaiW 


JOUBNAL  OP  THE  SOdETT  OP  ARTS,  March  18,  1881. 


373 


vbolly  or  in  part— -I  am  not  sure  which. 
itember,  1870,  the  Fniel  camp  had  become  a 
•ftcinTutown,  as  a  matter  of  course,  and 
Bipdnft  side  a  canvas  town  had  also  sprung 
A 1870,  there  could  not  have  been  less  than 
d«  at  work  on  the  Pniel  side  of  the  river, 
SO  on  the  Elipdrift  side ;  Hebron  was  as 

iMkmBny  diamonds  were  found,  but  it  is  a 
■ivhether,  up  to  September,  1870,  the 
■iSdds  gave  a  profit  on  the  outlay  ex- 
it •  them.  A  good  many  men  had  made 
'  ^  of  money  out  of  the  diamonds  they 
l*fte  price  then  paid  was  greatly  in  excess 
iittch  diamonds  now  realise.  I  shall  go  on 
itt  outline  history  of  the  diamond  diggings, 
^hw  they  sprung  into  existence,  before 
"  tbe  liod  disputes  which  arose.  As  the 
loowded  in,  and  elbowed  each  other  in 
Ittxtentogetdaims,  the  necessity  for  some 
ivvernment  was  felt.  The  first  effort  to  en- 
ftpd  order  was  made  by  the  diggers  them- 
loggers'  protection  societies  were  formed, 
nittees  were  appointed.  On  the  Elipdrift 
eommittee  not  onlv  dealt  with  the  differ- 
veen  the  diggers,  but  it  also  administered 
nd  I,  looking  back  over  the  difficulties  of 
ion,  and  remembering  how  large  a  pro- 
f  the  community  was  made  up  of  men 
or  a  long  time  been  wandering  about  the 
oking  for  employment,  and  not  finding 
rand  to  say  that,  on  the  whole,  justice  as 
I  as  is  to  be  had  in  our  English  courts 
istered  there,  and  order  was  fairly  well 
L  This  must  be  attributed  to  the 
there  were,  on  the  Elipdrift  side,  a 
)  number  of  men  who  had  been  accus- 
pablic  life  in  England  and  in  the 
They  kept  the  turbulent  spirits  in 
1  punished  offences  against  law  and 
h  a  firm  hand.  The  Elipdrift  com- 
I  composed  of  Englishmen — that  is  to 
iglish-speaking  men.  They  had  either 
liecolony from  England,  or  uiey  were  the 
fcs  of  English  parents  who  had  settled  in 
Colony  or  NataL  The  members  of  that 
had  resolved  amonest  themselves  that 
of  the  river  should  remain  English. 
e  some  Boers  amongst  the  crowd,  but 
aa  desirous  that  British  rule  should  be 
.  aa  weie  their  English  neighbours.  This 
BneraUy  the  case  when  tbe  intdligent 
toer  is  not  under  the  influence  of  A&i- 
>tlier  agitators. 

B  State  nad  sent  down  a  magistrate  from 
einto  administer  juatioe  in  that  camp.  The 
Government  had  sent  down  a  magistrate 
.  The  latter  Gbvemment,  with  a  keen 
ntcny,  appointed  a  gentleman  to  sit  as 
I  st  jBOUpdnft,  but  the  Elipdrift  diggers 
miderstaad  that  the  Transvaal  Gbvem- 
Bot,  and  never  would  have,  any  control 
|daoe»  The  men  of  Elipdrift,  who  led 
in  moat  things,  quietly  conducted  the 
nominee  to  a  boat,  and  put  him  across 
anving  him  on  the  Pniel  side.  This  was 
» their  moda  of  dealing  with  men  who 
punted.  By  Ootober,  1880,  the  camps 
ninj^with  popnlation.  New  rushes  wei  e 
ang  the  river,  and  as  soon  as  any  new 


rush  was  discovered,  many  of  the  diggers,  who 
had  been  doing  well  before,  left  their  claims  and 
went  off  to  the  new  places.  Men  who  take  to  gold 
or  diamond  digging  are  never  the  sort  of  men  to 
let  well  alone.  They  start  on  their  enterprise  with 
the  idea  that  they  are  to  get  rich  quickly,  and 
their  riches  never  come  fast  enough  to  hand.  The 
bofut'Jide  rushes  down  the  river  yielded,  in  some 
cases,  more  diamonds  per  individual  digger  than 
did  Pniel,  Elipdrift,  or  Hebron,  and  there  were 
amongst  those  who  operated  at  each  place  men 
who,  from  being  next  to  penniless,  soon  became 
well  off. 

It  was  at  one  of  these  minor  diggings  down  the 
river — ^not,  however,  discovered  until  1872— that 
Mr.  Spalding*s  diamond  of  288}  carats  was  found. 
Although  this  diamond  was  20o^  carats  heavier 
than  the  *'  Star  of  South  Africa,"  it  did  not  brix^ 
to  the  finder  much  more  than  half  the  amount  of 
money  paid  by  Mr.  Lilienveldt  for  the  '*Star*' 
which  created  the  first  excitement. 

The  men  who  came  to  sell  and  not  to  dig,  seeing 
how  eager  the  diggers  were  to  get  to  new  rushes, 
very  soon  commenced  to  turn  that  weakness  to 
account.  The  schemers,  who  had  on  handlarge  stocks 
of  wines  and  spirits  sent  from  the  oolony,  selected 
spots  at  some  distance  from  the  old-established  dig- 
gings, and  commenced  digging,  they  themselves 
whispering  to  others  that  they  had  "found" 
there,  and  sometimes  would  show  some  fine  stones 
which  they  said  they  had  taken  out  at  a  foot  or 
two  deep.  As  soon  as  this  was  known,  there  would 
be  a  rush  of  diggers  from  tho  old  spots  to  the 
new  one,  and  every  digger  would  mark  out  a 
claim  for  himself.  'Wlulst  this  was  doing,  a 
canteen  would  be  started,  and,  as  men  cannot  dig 
long  in  a  climate  where  it  is  frequently  110^  in 
the  shade,  tho  canteen  man  drove  a  lucrative 
business.  For  some  time  this  game  answered  very 
well.  There  would,  as  a  rule,  be  a  hundred  or 
two  diggers  assembled  at  the  new  rush,  all  bent 
upon  digging,  and  they  would  go  on  digging  for 
a  week  or  a  fortnight  before  they  found  that  tho 
new  rush  was  of  no  account,  by  which  timo  the 
canteen  keeper  would  have  sold  off  all  the  stock  he 
had  originally  of  his  own,  and,  in  many  cases  all 
he  could  buy  up  in  addition  thereto.  When 
the  patience  of  the  diggers  was  exhausted,  so 
would  his  stock  be ;  and  he  would  then  lower  hia 
tent,  and  go  back  with  the  diggers,  deploring 
that  the  new  rush  had  not  answered.  I  need 
hardly  teU  you  that  the  canteen-keeper  was  either 
the  discoverer  of  this  **  rush,"  or  an  agent  of  his  was. 
After  a  time,  but  not  for  a  long  time,  the  canteen 
rushes  ceased  to  draw.  Those  who  stuok  to  their 
claims  in  the  first  established  diggings  did  best 
for  themselves,  as  a  rule,  and  the  men  who  traded 
fairly  with  the  steady-going  digger  did  beet  in 
the  long  run. 

At  one  time  it  was  thought  that  there  would  be 
a  difficulty  in  setting  provisions  and  supplier,  but 
the  stock-breeder,  and  the  butcher,  and  tbe  baker, 
and  the  store-keeper,  soon  followed  upon  the  grand 
army  of  diggers,  and  shops,  supplied  from  the 
stores  of  the  merchants  in  the  Cf  ipe  Colony  and 
Natal,  increased  and  multiplied  as  fast-  as  tbe 
population.  There  never  was  any  want  of » food 
or  digging  appliances  at  any  time,  although  the 
fare  was  hard  and  coarse,  and  such  as  few  of  thoea 
I  am  now  addressing  would  \>q  m<c^^  Aa'^^^oi^ 
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i(ith  for  any  amount  of  money.  The  stocks  which 
had  for  several  years  laid  heavily  on  the  hands  of 
the  colonial  merchants  in  the  port  towns,  foand  a 
ready  market,  and  the  depression  which,  before 
the  discovery  of  diamonds,  had  driven  half  the 
merchants  iu  the  Colonies  to  distress,  desperation, 
and,  in  some  cases,  to  bankruptcy,  gave  place  to 
cheerfulness  and  enterprise,  and  trade  iu  South 
Africa  became  brisk.  The  spirit  of  enterprise  was 
quickened.  The  merchant  increased  his  importa- 
tions from  England.  The  English  manufacturers 
of  picks,  shovels,  wheelbarrowp,  and  corrugated 
iron,  800U  shared  in  the  advantage  of  the  new 
discovery,  and  the  Customs  returns  of  the  Cape 
Colony,  which  had  fallen  very  low,  showed  such  a 
marked  increase  as  they  had  never  done  before 
in  60  short  a  time.  To  give  you  an  idea  of  the 
marked  e£Pect  which  the  discovery  of  the  Diamond 
Fields  had  upon  trade  and  customs,  I  may  re- 
mark here  that  the  import  duties  which,  in  1869 
(the  year  in  which  diamond  digging  was  first 
started),  were  but  £1,953,091,  had  risen  by  the  end 
of  1871  to  £2,585,298  ;  whilst  at  the  end  of  1879 
they  had  risen  to  £7,080,229.  With  this  aspect  of 
IHamond  Field  history,  I  purpose  to  deed  later 


It  was  a  remarkable  feature  of  the  Diamond 
Kelds,  in  the  first  period  of  their  history,  that  such 
crowds  o.f  men  should  have  worked  side  by  side 
with  80  little  outrage.  Crime  of  a  serious  kind 
WM8  seldom  committed.  There  was  none  of  the 
outbreaks  which  in  California,  in  the  early  days  of 
digging  for  gold  there,  called  the  Vigilantes  into 
existence.  In  that  country  it  became  necessary , for  the 
sake  of  life  and  property,  to  keep  a  body  of  men  with 
loaded  revolvers  in  their  belts^ — a  stem  necessity — 
and  bands  of  ruffians  were  shot  down  without 
mercy.  On  the  Australian  gold-fields,  blood- 
shedding  had  to  be  resorted  to,  and  in  the  history 
of  gold-digging  in  that  country,  occur  records  of 
brutality  Httle  less  horrible  than  in  the  historical 
records  of  California. 

The  Califomian  diggings,  in  their  earliest  da^s, 
were  the  resort  of  the  off-scourings  of  America 
and  elsewhere.  The  great  mass  of  the  men  who 
crowded  the  banks  of  the  Vaal — indeed,  I 
may  say  nearly  all  who  first  arrived  there 
to  dig  for  diamonds — were  colonists,  the  most  of 
whom  had  occupied  positions  in  which  character 
waa  indispensable.  A  very  large  proportion  of  the 
diggers  of  1870,  who  operated  on  the  banks  of  the 
Vau  Bivcr,  were  coloni^  bom  men  from  the  frontier 
districts  of  Natal,  either  men  who  left  their  farms,  or 
their  businesses,  or  professions  in  the  frontier  towns. 
Those  who  formed  these  parties  were  most  usually 
related  to  each  other  in  someway — either  by  blood 
•or  business.  Then  a  good  many  military  men,  who 
lu^pened  to  be  in  the  country  at  the  time,  obtained 
leave  of  absence,  and  joined  in  the  rush.  The  first 
persons  who  came  into  the  fields  from  Natal  were 
Messrs.  Glennie  and  King.  They  joined  the 
Bethulie  party,  headed  by  Mr.  Bobinson,  of  thefirm 
of  Bobinson  and  Marcus,  of  London  and  Kimberley, 
who  opened  up  the  diggings  on  livingstonia  Tafter- 
wards  Bobinson)  ana  H^ron.  Glennie  haa  been 
a  gold-digger  in  California  and  Australia,  and 
he  first  ixktxoduced  digging  and  cradling.  Up  to 
the  end  of  1870,  very  few  persons  had  come  from 
other  coimtries  to  dig  for  diamonds. 

In  South  AJrioa,  as  in  all  other  parts  of  the 


world,  there  are  men  who  never  work  mitil  t! 
are  compelled,  and  who  are  inoonigible  \ 
irrestrainable.  There  are  far  fewer  of  tiiese  i 
in  South  Africa  than  in  any  other  oonntr 
have  yet  seen,  but  still,  they  are  em 
plentiful  in  South  Africa.  Thej  cannot 
long  in  idleness  and  debauchery  in  the  to 
hence  they  make  their  way  to  the  fanna^ 
obtain  a  living  amongst  the  Boers.  At  thft 
towns  the  worst  of  them  are  found ;  but  then 
not  a  great  many  port  towns  in  South  Airioa 
the  Diamond  Fields  are  too  far  from  the  poc 
be  easily  reached  by  such  men  as  those  1  sp^ 
However,  by  about  October,  1870,  from  thepoK: 
the  farms  there  came,  amongst  the  thoniuiB 
were  swarming  the  banks  of  v  aal  Biver,  al 
or  two  of  the  restless,  rowdy,  worthless 
never  care  for  any  settled  employment.  BsC 
never  had  the  least  chance  of  getting  the  "i 
hand  at  any  of  the  camps.  The  moral  force  4 
bulk  of  the  diggers  was  sufficient  to  aJimtf 
idle  and  unrufy  whenever  they  became  lOT 
The  Diamond  Fields,  however,  had  notbeil| 
in  existence  before  parties  sprung  up.  Bj 
curious  to  see  how  men  became  ambitious  fm 
and  power  in  that  outlying  region,  just  ttttf 
in  England,  America,  France,  and  else^en;! 
it  was  in  the  contentions  and  conflicts  of  suokfri 
that  the  unruly  element  became  dangerous.  1 
were  always  ready  to  back  anyone  who  wonll 
or  stand  drinks,  and  would  as  soon  sbooti 
Transvaal  magistrate  as  an  English,  for  a  pnri 
as  for  a  diggers'  protection  association.  It  m 
one  to  them — th^  only  cared  for  who  paidbi 
who  would  * '  stand  Sam"  the  more  readily.  At! 
and  Hebron,  the  Englishman  and  the  Dateh 
worked  side  by  side  without  any  oonsideFstii 
nationality.  In  five  cases  out  of  ten,  the  Sii| 
man  did  not  understand  one  word  of  A^ 
Dutch,  nor  the  Boer  a  single  word  of  £n^ 
that  if  they  did  quarrel,  it  could  not  be  a  "\ 
and  a  blow."  Whilst,  however,  individuals  li 
along  together  pleasantly  enough  without  rq^ 
nationality,  there  was  a  good  dealof  feehngii 
out  of  the  difPerent  nationalitiee  whidi  pfti 
the  several  camps.  For  instance,  Pneil  wasttl 
fiag  of  the  Orange  Biver  Free  State.  HelMi 
imder  the  fiag  of  the  Transvaal  Bqpublic,  aadl 
drift  under  no  fiag  whatever,  but  thoEnglisbiM 
understood  to  be  the  Elipdiift  flag.  ^eTMV 
would  have  liked  to  have  takea  posaoesion  off 
drift,  and  did  try.  The  Dutch  element  sll 
were  equally  eager  with  the  Thuiavaalen  U 
possession,  and  both  did  attempt  it.  TheltMl 
Government,  as  I  mentioned  before,  did  fl 
magistrate,  but  he  was  put  across  the  riw* 
magistrate  at  Hebron  put  an  EiiglishW 
prison  because  he  refused  to  pay  *  lOs.  ham 
dig,  and  the  Klipdrift  men,  that  is  the  fll 
that  side  of  the  river,  armed  themnlv«t,  nt' 
up  and  forced  the  magistrate  to  liberate  Ul 
soner,  and  made  his  worship  entertain  the  I 
tion  army  into  the  bargain; 

It  no  doubt  kept  the  repufalioan  ekoMBt  ■ 
when  it  became  known  that  the  sohMOli  i 
Majestyin  the  Fields  hadmemotialind*  liuli 
Governor  Hay,  then  acting  aa  Sgh  Oau/M 
and  Gk>veraor  of  the  Cape  Ckilonyt  to  «■■ 
Queen's  authority  on  the  beaki  of  tibeTMl 
that  his  Exoellenoy  had 
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In  those  days  the  power  of  England  was 
■ne,  «liere?er  it  dared  assert  itself,  in  South 
bi,  tod  the  word  of  whoever  represented  the 
jfffiwss  ulawto  men  of  all  nationalities  and 

I  Slid  that  there  was  a  desire  amongst  the 
ekmentonthe  Pniel  side  to  have  possession 
Inft,  I  must  be  understood  not  to  mean 
heddent  of  the  Free  State,  representing 
hid  any  such  design.  On  the  contrary, 
'  n  Ihad  with  him  at  the  Presijdency, 
linabont  August,  1870,  he  distinctly 
M  the  Free  State  had  no  claim  what- 
tbe  land  on  the  Klipdrift  side  of  the 
fle  Butch  Boers,  I  mean  the  majority  of 
m  meets  with  in  that  territory,  so  far  re- 
ten  the  sea,  look  upon  themselves  as 
owners  of  all  lands  they  can  come 
«^  are  only  occupied  by  natives. 
Oovemment,  as  I  presume  you  are 
did  make,  at  the  close  of  1870,  some 
it  mtended  to  protect  its  subjects  who 
nliog  in  thousands  along  the  banks  of 
^--  The  chief  Waterboer  had  solicited  the 
Mstive  of  the  Crown,  years  before  that 
to  tabs  him  and  his  people  under  its  pro- 
L  It  has  been  said,  and  very  many  times 
id,  tbat  the  British  Government  would  never 
md  whether  the  Free  State  or  Waterboer 
e  land  in  dispute  between  them,  but  for  the 
rj  of  diamonds  in  the  disputed  territory. 
If  ean  be  further  from  the  truth  than  is  this, 
raooe  to  Blue-books  and  other  docu- 
nU  prove.  Tears  before  the  discove^  of 
^  Sir  Philip  Wodehouse,  whilst  High 
mumer  and  Qovemor,  had  taken  action 
aaiter,  in  consequence  of  the  encroach- 
oC  the  Boers  upon  Ghriqua  territoiy. 
MMT  had  tenderea  his  country  to  the 
pMnty  also  years  before,  and  his  people  had 
|Hi  anzioujB  to  be  under  the  Government  of 
gi.  In  1870,  when  the  memorial  was  sent 
pMovemor  Hay,  then  Acting  High  Gom- 
ps  and  Gk>vemor,  to  take  the  Diamond 
hia  protection,  Waterboer  was  quite 
M  the  memorialists  that  the  British 
should  do  so.  But  neither  the 
d  €h)vemment  nor  the  High  Commissioner 
If  power  to  hoist  the  British  flag  over  new 
9;  and  much  time  was  lost  before  anything 
IV  waa  done  in  the  matter.  At  last,  how- 
i  wat  decided  to  send  up  a  special  magi- 
ypointed  by  the  High  Commissioner, 
imster  law  and  justice  under  the  authority 
jquadiief. 

19  now  given  you  an  outline  histonr  of  the 
of  tbe  Kelds,  and  of  what  I  consider  to  be 
Hi  phase  in  their  history.  I  shall  endeavour 
lip^  atage  by  stage,  imtil  I  reach  the  present 
I  whoa  art  and  industries  have  obtained 
Mrt  and  aecare  footing  there. 
nod  the  arrival  of  the  special  magistrate 
jPiamcmd  Fields  as  the  commencement  of 
M  m  their  histoiy.  BUs  arrival  was  hailed 
IJhihinmi  on  botii  aides  of  the  river  with  un- 
lA  aaftuilaction* 

M  a  novel  ai^^  to  see  an  English  magis- 
loldiBg  an  amwintment  under  the  com- 
mAiontj  of  m  C^wn  of  England  and 
m  duflli    Hoiraivar,  I  aappose  it  was  the 


best  thing  that  could  have  been  done  under 
the  circumstances.  Had  he  not  arrived  when 
he  did,  there  can  be  no  question  that  the  Free 
State  Boers  would  have  come  in  and  possessed 
themselves  of  all  the  land  where  the  dry  diggings 
now  are,  for,  after  the  arrival  of  Mr.  Campbefl, 
an  attempt  was  made  to  compel  the  diggers  work- 
ing at  the  smaller  diggings  down  the  Pniel  side  of 
the  Vaal  Biver  to  pay  tribute  to  the  Free  State. 
An  armed  force  did  come  into  Pniel,  and  threatened 
to  force  diggers  at  Cawood*s  Hope,  and  such  like 
places,  to  pay  taxes  to  them,  but  the  English 
diggers  defied  them,  and  the  armed  Boers  seeing 
the  attitude  of  the  diggers  thought  it  best  not  to 
attempt  force. 

I  now  propose  to  pass  from  the  river  diggings 
to  the  d^  diggings.  There  had  been,  for  some 
time  before  Mr.  Campbell's  arrival,  talk  about 
diamonds  having  been  found  at  Du  Toit*s  Pan, 
and  Bultfontein — two  farms,  24  miles  from  the 
Vaal,  on  the  road  to  the  Orange  River  Free  State. 
The  most  wonderful  portion  of  the  Diamond 
Fields  is  that  of  the  dry  diggings.  They  derived 
this  name  from  the  fact  that  there  was  no  water 
there,  and  the  diamonds  having  been  originally 
discovered  in  a  light  sandy  soil,  it  was  thought 
that  they  could  be  found  without  the  diggers 
having  to  undergo  the  laborious  operations  of 
cradling  and  washing  the  soil  before  sorting, 
which  they  had  been  compelled  to  do  whilst 
operating  on  the  banks  of  the  river.  The  first  of 
of  the  dry  diggings  to  attract  public  attention 
was  Du  Toit*s  Pan,  to  which  a  few  diggers  had 
resorted  before  the  close  of  1870.  Small  diamonds 
had  been  found  on  this  farm,  and  on  the  adjoining 
one.  Du  Toit*s  Pan  belonged  to  a  Mr.  Van  Wyk, 
and  Bultfontein  to  a  Mr.  Du  Plooy.  It  is  scarcely 
worth  while  to  wade  through  the  details  of  pur- 
chase and  sale,  and  the  disputes  and  actions  at  law, 
which  came  out  of  the  purchase.  It  will  be  suffi- 
cient to  state  that  these  two  farms  ultimately 
became  the  property  of  the  London  and  South 
African  Exploration  Company,  and  were,  when 
first  purchased  by  that  company,  under  the  juris- 
diction of  the  Free  State.  The  work  here  was 
found  to  be  a  good  deal  easier  than  it  was  down 
the  river,  no  water  being  used.  The  big  boulders 
which  had  to  be  dug  out  to  g^t  at  the  diamond- 
iforous  soil  at  Pniel  and  Klipdm  t  did  not  stand  in 
the  way  of  working  here.  Tne  groimd  was  all  soft, 
and  of  a  consistency  which  could  easily  be  worked 
with  a  pick  and  shovel.  There  was  no  breaking  up 
of  the  ground  after  it  had  been  dug  out.  All  the 
operation  necessary  to  get  it  on  the  sorting  table, 
was  to  sift  it  in  a  sieve  with  a  large  mesh  in  the 
first  place,  to  ^t  rid  of  the  large  stones,  and 
afterwards  to  sift  it  in  a  fine  sieve,  which  was 
usually  made  in  tbe  shape  of  a  hand  barrow, 
and  swung  to  and  fro  by  the  men  holding  the 
handles,  or  fastened  by  reims  at  either  end  to 
upright  posts,  and  worked  just  as  is  a  swinging 
cot.  The  process  of  getting  through  the  work 
was  very  light  and  simple.  The  early  diggers  on 
the  dry  diggings,  dug  pits  of  about  two  or  three  or 
four  feet  deep,  threw  the  stuff  into  a  coarse  sieve, 
and  then  placed  it  on  a  sorting  table,  to 
get  rid  of  the  large  stones,  then  took  the  coarse 
sifted  gravel,  and  sifted  it  in  a  very  fine  cieve, 
where  the  sorter,  with  a  piece  of  zinc,  scraped  it 
across  the  ti^le,  and  picked  out  whatciTit  dSAS&ssn^ 
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there  were  to  be  found  in  it.    Heporta  of  good 
finds  continued  to  appear  in  the  columns  of  news- 
papers which  were  then  published  at  Pniel  and 
Klipdrift,  and  as  these  reports  increased  in  fre- 
quency, so  did  the  population  in  bulk.     KHpdrift 
had  long  before  been  abandoned  as  diggings.    It 
was  a  town  of  shopkeepers  and  tradesmen,  and  was 
fed  from  the  down -river  diggings,  such  as  Cawood*s 
Hope,  Forlorn  Hope,   Union  Jacket,   and  other 
divings  of  th  at  sort.  Pniel  was  in  all  its  glory  in  the 
early  part  of  1871,  when  there  was  a  rush  off  to  Du 
Toit's  Pan.  The  chief  part  o{  the  time  of  the  special 
magistrate  at  Klipdrif t,  during  the  first  six  months 
he  was  there,  was  taken  up  with  the  settlement 
of  disputes  about  land  which  existed  between  the 
Transvaal  Oovemment  and  the  native  chiefs.    The 
Free  State  magistrate  had  become  a  sort  of  king  on 
his  side  of  the  river,  and  now,  when  the  rush  was 
taking  place  from  all  parts  of  the  river  to  Du  Toit's 
Pan,  he  took  care  to  open  a  second  court  there ; 
and,  in  a  very  short  space  of  time,  Du  Toit's  Pan 
became  an  immense  camp.     Very  large  and  good 
diamonds  were  found  there.    The  proprietors  of 
Bultfontein  did  all  in  their  power  to  prevent  that 
estate  being  rushed,  but  they  could  not  withstand 
the  will  of  the  diggers,  who  jumped  the  place. 
The  proprietors  appealed  to  the  Government  of  the 
Free  State,  but  the  Free  State  Government  had  no 
more  power  than  the  proprietors  themselves  to 
restrain  large  bodies  of  men.    The  best  thing  that 
could    be  done    was  done  to  make  terms  with 
them.      Mr.     Van    Wyk*8     friends,     who     first 
worked     at    Du    Toit  s    Pan,    gave    him    one- 
fourth    of    their    finds    for     giving    them    the 
right  to  work  there,  but  when  the  dige^crs  came 
up  from  the  river,  they  were  not  satisfied  with  this 
arrangement,  and  a  monthly  license  to  dig  became 
the  settled  thing.    At  first,  the  cost  of  the  license 
was  7s.  6d.,  but  was  afterwards  increased  to  10s. 
By  the  middle  of  1871,  Du  Toit's  Pan  had  become 
a  town,  with  hotels,  stores,  and  shops  ;  and  then,  it 
having  been  noised  abroad  that  diamonds  could  be 
had  for  the  picking  in  the  South  African  Diamond 
Fields,  the  excitement  was  no  longer  confined  to 
South  Africa — men  came  from  England,  America, 
and  Australia.  The  roads  from  Cape  Town  and  Port 
Elizabeth  to  the  diamond  fields  wore  full  of  life- 
vehicles  of  all  sorts  ran  between  the  fields  and  the 
colony.    A  rude  kind  of  omnibus,  di-awn  by  mules, 
was  the  first  attempt  made  to  convey  passengers 
to  and  fro.    For  some  time  in  1870  and  1871  this 
and  the  post-cart  were  the  only  public  vehicles  by 
which  the  fields  could  be  reached.    Afterwards, 
transport  companies  sprung  up,  and  the  journey 
of  from  six  to  seven  hundred  miles  was  made  in 
about  eight  days,  and  with  a  fair  amount  of  com- 
fort. 

The  adjoining  estate  to  Bultfontein  and  Du 
Toit's  Pan,  Vooruitzigt,  was  the  property  of  Mr. 
de  Beer.  He  and  his  sons  had  be^  worlong  Voo- 
ruitzigt as  a  farm,  but  they,  seeing  the  success  of  the 
Du  Toit's  Pan  and  Bultfontein  diggers,  and  that 
their  farm  partook  of  the  same  character,  commenced 
digging  at  old  De  Beers  for  diamonds  also.  They 
found  afow ;  this  brought  other  diggers  to  the  spot, 
and  then  they  resolved  to  open  mgginffs,  which 
tiiey  did  on  the  same  terms  as  their  neighbours  at 
Du  Toit's  Pan  and  Bultfontein.  They  laid  out  a 
town  and  offered  erven,  or  sites  for  building,  at 
saetioD,  on  the  2l8t  of  October  of  thAtyeax.  'Heoarl^ 


up  to  the  time  when  these  diggings  v 
there  had  been  great  suff^riug  fro 
water.  One  gentleman,  residing  at  the 
Pan "  hotel,  after  being  there  for 
without  being  able  to  get  water  onoui^! 
determined  to  have  a  bath  of  soda 
ordered  the  landlord  to  send  him  as  m; 
sodas  as  would  be  sufficient.  This 
refused  to  do,  as  he  had  got  the  bo^ 
difficulty,  in  ordertosellit  with  brandy! 
*'  Then,"  said  the  customei*,  who  want 
**  send  me  the  brandy  with  the  sodas, 
have  my  soda's  and  b's."  This  the  lan( 
the  gentleman  told  his  friends  that  1 
brandy  and  bathed  in  the  soda  water. 

At  old  De  Beers,  water  was  foun< 
lesser  depth  than  at  Du  Toit's  Pan,  an* 
to  the  picturesque  appearance  of  the 
it  the  most  attractive,  especially  to  • 
had  bronght  their  families  with  the 
De  Beer's  afterwards  became  the  Bel^ 
Fields ;  it  was  the  residence  of  the  Liei 
during  the  time  the  fields  were  real 
as  they  should  be ;  and,  of  course,  the 
the  Lieut. -Governor  was,  as  it  ougl 
centre,  around  which  society  gathen 
and  plumed  its  wings. 

In  July,  1871,  came  the  crowi 
diamond  discoveries  in  South  Africa, 
month  of  that  July  a  new  rush  had  b 
at  about  a  mile  beyond  De  Beers,  an 
monds  were  found  near  the  surface, 
small  •*  kopje,"  or  hill,  a  few  acres 
rounded  by  a  reef  of  hard  rock.  Th< 
marked  out  by  a  gentleman,  Mr.  Fi 
residing  in  London,  and  all  taken  ou 
monthly  license  system.  There  was  a 
diggers  committees,  strictly  adhered 
and  afterwards,  when  the  Fields  had  I 
British,  was  as  rigidly  adhered  to  by 
ment,  viz.,  that  no  man  should  hoi 
a  certain  number  of  claims;  twi 
claims  were  first  allotted,  and,  I 
afterwards  by  purchase  or  otherw 
not  sure  of  the  number,  but  thai 
the  limit,  and  no  matter  how  i 
a  man  purchased,  he  could  not  re 
than  the  fixed  number  in  his  own 
claims  given  out  at  the  Colesberg 
thought,  at  about  two  months  after 
of  the  kopje  was  commenced,  to  be 
thing  in  the  world  for  thoee  to 
were  given.  Fine  large  stones  ^ 
out  in  abimdance,  and  within  tl 
after  the  claims  had  been  marker 
were  sub-divided,  and  quarter  clai 
as  much  as  £500  and  £600;  who! 
fetch,  in  some  cases,  as  high  as  . 
the  prudent  people  who  saw  this,  re 
utterly  reckless  men  were  when  in  sear 
The  De  Beers  were  prudent  men. 
Alfred  Ebden,  of  the  firm  of  Dunell, 
Co.,  merchants,  of  Port  Elizabeth,  c 
visit  to  the  Diamond  Fielda,  and  of 
Beers  £6,000  for  the  Voomitiige  ei 
included  the  Colesberg  Kopje  «ad  < 
digging^,  and  town,  witli  a  Tast  i 
homestead,  and  other  bnildiiigbesidM, 
at  it,  pocketed  the  money,  and  thong 
very  fortunate  indeed.  Bctoredi—Maw 
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:,  I  liftve  no  doubt  they  would  have  taken  j 

Mr.  Ebden  formed  a  company  to  work  the 
tzigt  estate  as    diamond   fields,   and    the 
Jto  thit  company  were  magnificent. 
!KTer  there  were  digging^,  a  town  of  course 
;  up  round  them.  As  it  was  at  Puiel  and  Klip- 
» it  was  at  Du  Toit's  Pan  and  Vooruitzigt, 
t  all  the  diggings.      The  last  discovered 
ipwere,  for  years,  known  as  the  Colesberg 
Bi^town  surrounding  them  as  '*  The  New 
-■  The  daily  finds  at  this  rush,  immediately 
I ihking  worked,  were  something  aiarvellous, 
■pfcrtanes  wore  realised  by  some  diggers, 
•  Jnly  and  the  end  of  October.      I  just 
■T  one  illustration  of  the  success  which 
W  on  the  operations,   of  many.     A  Mr. 
ji  I  Dutchman,  bought  half  a    claim  for 
w  in  two  mouths  he  had  taken  out  diamonds 
Hheof  from  £15,000  to  £20,000. 
'  wtnnw  as  these  were  frequently  rex)orted, 
e  natural  consequence  was  that  the  river 
p  were  abandoned  for  the  dry  diggings. 
earj  Barkly  came  to  South  Africa  as  High 
nooerand  Governor  of  the  Capo  Colony 
al,  as  the  successor  of  Sir  Philip  Wode- 
ieatenant-Govemor  Hay  having  filled  the 
ppointment  in  the  interval  between  the 
9  of  the  one  and  the  arrival  of  the  other. 
f  found  that,  whilst  the  Diamond  Fields 
ig  the  Treasury,  that  they  needed  being 
1  promptly  and  considerately.  He,  at  the 
te^t  i>o8sible  moment,  came  up  to  see  the 

himself,  to  meet  Waterboer,  Pretorius, 
spresentatives  of  all  interests.  Ho  was 
pnth  a  heartiness  ho  has  always  been 
acknowledge.  He  had  been  gradually 
the  machinery  for  governing  the  Fields 
thing  like  order ;  but  the  work  was  not 
the  complications  were  great.  His  Excel- 
ae  to  the  conclusion  that  the  Diamond 
onld  be  annexed  to  the  Cape  Colony 
med  from  Capetown ;  and  whilst  I,  who 
d  in  the  colony  then  some  seventeen  years, 

that  such  an  arrangement  would  not 
;  was  quite  willing  to  fall  in  with  it,  for 
f  having  the  Fields  included  in  the  British 

It  ranst  be  remembered  that  at  the  time 
king  of,  the  only  Diamond  Fields  we  had 
nand  over  were  those  on  the  Klipdrift 
B  Yaal  River.  Pnicl,  and  all  the  terri- 
ecn  that  and  the  Free  State,  was  claimed 
ee  State  Government,  and  the  Free  State, 
son  of  a  magistrate,  was  in  possession  of 
d  all  on  that  side  of  the  water.    I  do  not 

tee  what  better  course  Sir  H.  Barkly 
e  adopted  than  he  did  at  that  time.  He 
ided  uxe  Cape  Parliament,  after  his  first 
inex  the  Diamond  Fields,  which  they  at 
is  Excellency  to  suppose  they  would  do 
.  When  next  year  came  they  declined. 
leaders  of  tho  Parliamentary  majority 
a  as  ior-seeinfi^  as  was  his  ExceUenoy, 
Id  have  listened  to  him  then. 
^ngs  went  on  yielding,  but  confusion, 

want  of  a  settled  Government,  grew 
iloimded.  Waterboer  had  always  con- 
rt  ihiB  land  on  the  Pniel  side,  on  which 
wen  aitiiated,  was  his.  This  the  Oran^ 
i  luid  oonsistently  disputed.  As  I  said 
not-  **  diluionds  **  which  originated 


tho  dispute.  The  representatives  of  the  Crown, 
recognisinpr  Waterboer  as  an  ally  haviug  claims 
upon  tho  British  and  Colonial  Governments,  had 
been  desirous  of  patting  him  in  possestdon,  but  tho 
office  of  High  Coniuiissiouer  and  Governor  of  tho 
Cape  Colony  is  not  a  light  one,  and  the  gentlemen 
who  have  so  ably  tilled  th(so  offices  during  tho 
last  quarter  of  a  century  and  moro,  had  their  hands 
too  full  of  pressing  work  tt>  bw  able  to  devote  tlio 
time  and  attention  thoy  would  like  to  have  done  to 
this  matter  of  Waterboer's,  or  he  would  have  been 
in  possession  on  the  day  tho  diamonds  were  first 
discovered  upon  it.  However,  Sir  Henry  Barkly 
brought  the  matter  to  a  puint  on  the  23rd  of 
October,  1871,  by  forwarding  a  document  to  tho 
President  of  tho  Free  St^to,  and  proclaiming, 
**  Captain  Waterboer  and  his  people,  British 
subjects,  and  tho  territory  in  which  tho  dry 
diggings  are  situated,  British  territory."  Tho 
proclamation  made  in  the  Diamond  Fields  was 
received  with  great  rejoicings. 

Previous  to  that  time,  a  resident  magistrate  had 
been  sitting  at  the  New  Bush,  under  British 
authority,  and,  strange  to  say,  one  had  also  been 
sitting  under  Froo  State  authority  at  Pniel  and 
Du  Toit's  Pan.  The  New  Bush  is  situated  between 
the  two,  in  the  same  district,  and  there  is  but  two 
miles  distant  between  Du  Toit*s  Pan  and  the  New 
Rush.  To  get  from  Du  Toit's  Pan  to  Pniel,  the 
Free  State  magistrate  had  to  p>i3s  by  the  office  of 
the  rival  functionary,  the  Britisher,  and  1  know 
they  frequently  used  to  shako  hands  as  tjioy 
passed  each  other  of  a  morning,  and  I  have  a 
notion  that  they  as  frequently  spent  a  social  evening 
together.  The  Orange  Free  State  Government  saw 
clearly  that  it  could  not  control  tho  enormous  popu* 
lation  which  had  now  gathered  round  those  cUg- 
gings.  The  magistrate  sent  down  found  that  the 
whole  thinghad  grown  beyond  his  control.  When  the 
proclamation  was  issued,  and  the  British  flag  was 
hoisted,  I  am  confident  that  President  Brand  and 
the  Members  of  tho  Volksraad  gave  a  sigh  of 
relief — I  do  not  mean  a  sigh  between  them,  but 
one  each,  the  President  the  biggest  by  for.  Of 
course,  there  was  a  protest,  sent  to  Sir  Henry 
Barkly.  A  protest  is  a  South  African  institution. 
Nothing  is  over  done  to  alter,  or  amend,  or  im- 
prove, or  carry  out  anything  whatever,  but  somo 
one  is  sure  to  send  in  a  protest  against  it.  How- 
ever, the  protest  at  last  brought  the  Orango  Free 
State  £90,000— what  for  I  never  understood  yet, 
and  I  am  sure  that  no  one  who  reads  the  con-es- 
pondence  which  passed  between  Sir  Henry  Barkly 
and  President  Brand  ever  will.  I  am  fauro  Sir 
Henry  Barkly  does  not.  However,  I  may  be 
allowed  to  say  here,  that  I  consider  it  worth  all 
the  money  to  have  so  good  a  neighbour  as  Presi- 
dent Brand  has  proved  himself  to  bo,  cioso  to  tho 
Diamond  Fields,  only  that  I  would  prefer  him  as 
Lieut.-Govemor  of  the  State,  to  that  of  President 
of  it. 

The  dry  digf^ings  »t  last  attracted  every  one 
away  from  the  Pniel  diggings,  and,  for  tho  most 
part,  the  diggers  from  the  lower  and  minor 
diggings  on  the  river.  Klipdrift,  as  a  town,  held 
out  until  1873,  tho  residents  all  the  time  contend- 
ing that  the  place  they  had  settled,  being  tho  first 
permanent  town  built,  was  bound  to  be  the  seat 
of  Government,  no  matter  where  the  population 
was,   or   where  the  ptoducto^  ^^ct%  ^V  VJaa 
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province  might  be.  The  foiindatioiis  of  all  the 
British  institations  in  the  country  were  laid  there — 
magistracies,  the  High  or  Supreme  Court,  and 
Land  Commission,  post-office,  registry-office,  and 
{government  Surveyors'  Department.  Sir  H. 
Barkly  found  the  Cape  Parliament  fail  him,  when 
he  endeavoured  to  annex  the  country  after  he 
had  created  the  province  and  proclaimed  it 
British  territory,  and  he  paid  a  second  visit  to  the 
Fields  about  two  years  aiter. 

Between  the  time  of  his  first  and  second  visit, 
the  Government  of  the  province  had  been  adminis- 
tered by  three  Commissioners ;  but  the  divisions 
amongst  the  members  of  the  Commission,  and  the 
irrepressible  character  of  the  diggers,  had,  before 
his  Excellency's  arrival,  led  to  disa£Pection  and 
complications  ;  and  he  had  seen,  before  leaving  the 
Cape  Colony,  that  some  change  must  be  made  in 
the  plan  and  principle  of  government.  When  he 
came  he  found  the  population  so  vast,  and  the 
magnitude  of  the  enterprise  so  great,  that  he  saw 
there  was  nothing  left  for  him  but  to  convert 
it  into  a  Crown  colony,  and  give  the  people 
a  voice  in  the  management  of  their  own  affairs. 
I  can  give  you  no  better  idea  of  the  change 
which  had  taken  place  than  to  read  you  a  sketch 
which  I  wrote  at  the  time  in  a  little  work  I  myself 
published  and  dedicated  to  Sir  H.  Barkly,  and 
which  I  have  affixed  as  an  appendix  to  this  paper. 
(See  A  in  appendix.) 

Claims  in  the  Du  Toit's  Pan  diggings  had 
been  forsaken  for  what  then  appeared  to  be 
the  more  profitable  claims  in  the  Colesberg 
Eopje.  At  a  banquet  given  to  his  Excellency  at 
Kimberly,  he  said  he  had  thought  that  the  Fields 
mieht  have  been  governed  from  Cape  Town,  and 
he  nad  tried  every  means  so  to  govern  them.  He 
found  that  they  could  not  be  governed  from  Cape 
Town,  but  must  have  a  Legifllative  Coimdl  like  l^at 
of  Natal.  He  promised  that  he  would  bring  this 
about.  After  this  a  Lieut.  -Governor  was  appointed. 
Mr.  Bichard  Southey,  one  of  the  most  practical, 
skilful,  and  single-minded  of  all  those  able  men 
who  have  served  her  Majesty  in  South  Africa,  bemg 
appointed  to  the  office.  A  Legislative  Council, 
under  Letters  Patent,  was  created,  consisting  of 
eight  members — ^four  nominated  by  the  Crown, 
and  four  elected  by  the  people,  on  a  franchise 
that  gave  to  nearly  every  one  a  vote,  without  dis- 
tinction of  race  or  colour.  The  Lieutenant- 
Governor  arrived  in  1873,  and  remained  in  office 
over  three  years.  It  will  be  easily  imagined  that 
it  was  not  easy  to  govern  so  mixed  a  popidation, 
in  which  there  were  so  many  conflicting  interests, 
and  it  will  be  as  easily  conceived  that  men,  <^ssatis- 
fied  because  they  could  not  get  all  their  own  way, 
could,  in  conjimction  with  others  bent  on  creat- 
ing disturbance,  soon  breed  disaffection.  The 
Lieutenant-Governor  was  left  to  do  the  best  he 
could,  without  the  presence  of  soldiers  or  mounted 
police.  An  outbreak  became  inevitable :  it  took 
place,  and  a  regiment  of  soldiers  had  to  be  sent 
up,  under  General  Sir  Arthur  Cunningham,  to  show 
that  the  British  authorities  were  not  to  be  defied. 
I  shall  not  enter  into  the  merits  of  this  outbreak^i 
if  merits  there  were.  I  merely  state  what  were  the 
facts. 

During  Mr.  Southey  *s  administration,  the  owners 
of  Topnutzigt,  who  purchased  the  estate  for  £6,000, 
Asd  been  taking  from  £20,000  to  £25,000  per 


annum,  for  rents  of  sites  for  buildings  a 
to  be  erected  upon.  The  owners  of  t 
endeavoured  to  double  the  rents,  an< 
seen  that  it  would  not  do  to  peimit 
have  such  x)ower  over  the  town  in  ^ 
seat  of  Government  was  fixed,  or  th 
virtually  become  the  Gk>vemment.  1 
Court  had  been  removed  from  Barkly^ 
berley,  and  the  whole  mcM^hinery  of  g^ 
was  centred  there.  I  should  have 
that,  soon  after  Sir  Henry  Barkly  hsc* 
British  rule  in  the  Diamond  Fields,  tlx 
Klipdrift  had  been  changed  to  Bark 
expressed  wish  of  the  people  there,  and. 
had  been  changed  to  Kimberley,  in  cocd 
the  Secretary  of  State  for  the  Colonies 
held  the  same  office  at  the  time,  and  tlii 
had  the  honour  to  represent  in  the  I 
Council  was  named  Hay,  in  honour  of  Liea 
nor  Hay,  who  was  the  first  to  assist  in 
British  rule  to  the  Fields.  Yooruitzigt  i 
chased  by  the  local  Government,  with  the 
of  the  Earl  of  Carnarvon,  who  was  then  See 
State  for  the  Colonies,  for  £100,000,  and  i 
held  sites  of  land  under  a  month's  rental,  w( 
upon  to  capitalise.  This  was  done,  an^ 
way  the  Government  found  itself  in  a  po 
pay  off  the  purchase  money,  and  to  have 
monthly  license  for  Government  purpot 
De  Beers  Mine  is  on  the  Yooruitzigt  esl 
was  included  in  the  purchase. 

I  must  now  travel  back  somewhat  to  i 
understand  how  diamond  mining  in  G 
West  arrived  at  its  present  state  of  p 
What  I  am  about  to  say  will  be  understo< 
apply  more  or  less  to  ail  the  mines,  Du  1 
and  Bultfontein,  as  well  as  Kimberlei 
Beers.  It  is  years  since  those  diamond 
could  be  characterised  as  diggings.  The 
mines,  and  those  who  held  claims  in  the  I 
and  De  Beers  Mines  on  monthly  license 
the  owners  of  the  claims,  these  having  a 
their  claims  as  the  standholders  did  tbd 
The  other  mines  belong  to  the  Londoi 
ploration  Company,  and  claims  on  them 
on  monthly  license  holdings — the  com 
lately  given  their  claimholders  large  advi 
return  for  increased  monthly  payments  f o 

Pniel  and  Klipdrift  are  no  longer  plan 
people  go  to  se^  for  diamonds.  All  tha 
of  tne  days  of  diamond  difi^ging  at  Pniel 
holes,  from  which  men  took  out  the  diam 
a  debris  of  gin  cases,  sardine  boxes,  a 
collars.  Barldy  is  still  a  town,  in  which  c 
firms  (one  especially,  Messrs.  Hill  and  Pa 
doing  a  good  business  with  the  di^^gen 
on  finding  diamonds  of  first  quality  on 
of  the  river,  some  12  or  14  miles  below 
and  an  interior  trade  is  also  carried  on 
firm  mentioned. 

The  process  of  diamond-seekinff  h» 
through  several  phases.  The  oiigixud  dai 
had  tineir  claims  for  the  TnarVing  out,  f 
they  were  not  called  upon  to  invesl 
They  found  diamonds  in  the  light,  loo 
soil,  and  having,  for  the  moti  «uri»  i 
when  they  got  through  that  tiiS^mM 
who  went  on  digging  deeper,  vntfl  i 
now  to  work  low  at  froia  SOD  to 
below  the  surface*    When  tiiej  lonnd  1 
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iliMuted  tlie  toil  in  which  they  had 
I  the  luifait  of  finding  diamonds,  they  came 
•Vmdoflooaely-paoked  rook,  bine  in  colour, 
id  to  cromble.  They,  at  first,  thought  they 
lined,  that  the  diamonds  had  all  been  taken 
idtktihere  was  nothing  left  to  repay  them 
ubig,  but  on  testing  £is  new  stratum,  it 
snd  to  contain  more  and  a  better  quality  of 
adi  than  the  surface  soiL  Then  capital  be- 
HMBary.  The  mines  were  gradually  worked 
ilidepth,  for  which  the  diamondiferous  soil 
wio  longer  hauled  out  in  ordinary  buckets, 
lit  Che  top  of  the  mine  by  manual  labour, 
f^iuis  of  hauling-lines.  Steam  machinery 
•■^«nployed.  After  arriving  at  a  certain 
»»e mines  became  flooded  with  water.  The 
wy  Mine  was  first  flooded.  The  water  had 
popped  out,  which  could  only  be  done  by  the 
p^t  of  powerful  pumps  worked  by  steam. 
inadiBcoYered  that  there  was  reef  in  which 
*ve  no  diamonds,  nothing  but  hard  rock. 
W  to  be  taken  out.  For  tms  purpose  steam- 
I  had  to  be  procured,  and  tramways  made, 
inquired  a  great  deal  of  capital,  and  tibiose 
Ifio  capital  were  compelled  to  give  way  to 
rho  had.  The  g^eral  interests  of  the 
den,  in  each  diamond  mine,  are  looked 
a  Mining  Board,  elected  for  that  purpose, 
oost  of  taking  out  reef  and  water  is  borne 
ble  body  of  daimholders. 
here  a  rough  diagram,  showing  how  the 
f  Mine  is  lud  out,  and  how  it  is  assessed. 
1  explain  to  you. 

^ram  here  shown  is  of  the  Kimberley  Mine, 
I  plan  upon  which  that  mine  is  laid  out. 
applies  to  all  the  mines.  The  Kimberley 
ipfical  in  form,  and  its  area  is  estimated 
t  about  seven  acres.  The  squares  you 
d  out  show  the  claims,  and  the  figures  the 
value  of  each  claim  for  rating  purposes. 


25  claims  valued  at  £7,000 
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essment  is  far  below  the  selling  price — 
sra^e  25  per  cent,  below.  The  £7,000 
lold  fetch  £10,000  in  the  market,  the 
oat  £8,000,  and  so  on.  This  was  the 
of  last  year.  In  about  a  month  there 
levr  valuation,  and  then  it  will  be  found 
alnea  will  be  much  increased.  The  depth 
le  mwenfw  from  300  to  400  feet.  This 
lasrly,  if  not  altogether,  worked  by 
now,  and  so  is  the  largest  proportion  of 
Hie  otiiflr  minte.    For  particulars,  as  to 


shares,  premiums,  and  capital  invested,  you  cannot 
do  better  than  consult  the  admirably  compiled  share 
list  of  Messrs.  Hurly  and  Gray,  advertised  weekly 
in  London  in  the  South  African  newspaper. 

The  claims  of  this  mine,  which  might  have  been 
purchased  for  three-quarters  of  a  million  about 
four  years  since,  could  not,  when  that  valuation  was 
made  in  the  month  of  August,  1880,  have  been 
purchased  for  3^  millions  of  money. 

For  some  years  the  Du  Toit*s  Pan  and 
Bultfoutein  Mines  were  almost  entirely  aban- 
doned, and  a  large  proportion  of  the  claims 
in  both  might  have  been  held  on  payment 
of  rent  and  water  rates,  and  the  license  money. 
Within  the  last  two  years  the  high  price  of  claims 
in  the  Kimberley  Mine  drove  diggers  to  go  else- 
where. Old  De  Beers,  Du  Toit's  Pan,  and  Bult- 
foutein were  still  open.  A  certain  portion  in  each 
of  these  mines  has  always  been  worked  from  the 
time  digging  was  commenced  in  them.  Since,  how- 
ever, they  have  been  worked  anew,  it  has  been 
discovered  that  they  are  all  rich  in  diamonds — 
indeed  the  largest  diamond  that  has  yet  been 
found,  that  of  Mr.  Porter  Bhodes,  lately  exhibited 
to  her  Majesty  the  Queen,  was  found  in  the,  I 
believe,  DuToit's  Pan  Mine.* 

The  value  of  claims  in  the  Du  Toit's  Pan  and 
Bultfoutein  Mines,  and,  indeed,  of  Old  De  Beers 
too,  have  risen  in  a  most  extraordinary  manner 
during  the  last  two  years.  Many  a  claimholder 
has  grown  rich  from  the  rise  in  the  value  of 
his  claims  alone.  Since  the  proprietors  of  the 
Du  Toit's  Pan  and  Bultfoutein  Mines,  and  their 
clidmholders  have  had  their  differences  ad- 
justed, the  whole  aspect  of  afiiEdrs  in  these 
two  places  has  changed,  and  claims  that,  a  few 
years  since,  were  but  of  nominal  value,  are  now 
most  valuable,  yielding  almost  as  well  as  tiie 
Kimberley  claims,  and  are  held  in  very  high  esteem 
in  the  market. 

It  is  estimated  that  there  is  invested  in  the 
diamond  mines  of  Griqualand  West  some  mil- 
lions of  money ;  and  to  give  you  an  idea  of  the 
yield  of  diamonds,  I  may  here  mention  that  the 
value  of  diamonds  sent  through  the  Post-ofllce 
alone  in  1879  amounted  to  £3,685,000.  The 
returns  of  last  year's  exportation  are  not  yet  to 
hand;  they  will  certainly  show  a  higher  figure 
than  that  which  I  have  quoted  for  1879. 

I  have  hitherto  spoken  only  of  the  Diamond 
Fields  in  Griqualand  West,  but  as  the  subject  is  the 
Diamond  Fi^ds  of  South  Africa,  it  may  reason- 
ably be  expected  that  I  mention,  however  briefly, 
the  Jaggersfontein  diggings.  These  diggings  are 
situated  near  the  town  of  Fauresmith,  in  the  Free 
State.  Dic^monds  had  been  found,  and  digging^ 
commenced  there  many  years  ago,  but  the  opera- 
tions of  that  time  not  proving  profitable,  they  were 
abandoned.  About  three  years  ago,  digging  was 
renewed  there,  and  with  at  first  moderate  success. 
Latterly,  however,  the  yield  has  been  excellent, 
and  the  diamonds  of  very  fine  quality,  and  the 
Jaggersfontein  camp,  in  all  respects,  resembles 
those  I  have  before  mentioned  at  the  same  stage  of 
their  history.  Claims,  at  Jaggersfontein,  which 
two  years  ago  could  have  been  had  for  a  nominal 
figure,  cannot  now  be  obtained  for  letts  than  for 
£900  to  £1,200. 

*  TbiM  I  hare  discorerpd  to  be  a  mistake.    It  wis  found  in  Iha 
Kimberley  Mine.— B.  W.  M. 
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I  have  as  yet  said  nothing  respecting  the  labour 
qiiestion.  The  working  of  claims,  whether  on 
tne  river,  or  in  the  dry  diggmgs,  involves  the 
employment  of  a  very  large  amoimt  of  manual 
lahour,  and  the  labour  quertion  has  been  one 
wbich  has  at  times  been  very  difficult  indeed. 
Tlie  chief  part  of  the  pick  and  shovel  labour  is 
performed  by  natives,  and  when  I  toll  you  that 
during  the  last  seven  years  640,000  natives,  who 
never  worked  for  wages  before,  have  been  regis- 
tered as  servants  to  cTaimholders  in  the  Diamond 
Fields,  you  will  imagine  how  vast  is  the  work 
of  diamond  digging  in  the  Fidds.  Holding 
as  I  do  that  the  best  and  surest  way  to  civilise 
the  natives,  is  to  induce  them  to  work  steadily 
and  to  work  for  wages,  I  consider  that  the  Dia- 
mond Fields  havo  done  more  to  civilise  the  native 
tribes  fifty  times  over  than  all  other  efforts  and 
institutions  put  together.  Thenative  earns  whilst 
working  in  the  diamond  mines,  12s.  x>cr  week  in 
money  on  the  average,  in  addition  to  his  food, 
which  may  bo  calculated  at  10s.  per  week,  making 
his  total  weekly  earnings  228.  The  raw  native, 
when  he  arrives  first  in  the  fields,  has  no  idea  how 
to  use  a  i^de  or  pick ;  he  comes  lean,  naked,  and 
fttnpid.  That  he  is  so,  is  no  fault  of  his.  Let  anv- 
one,  who  has  watched  the  course  of  events  in  the 
Diamond  fields,  speak  fairly,  and  he  will  say 
that  this  native  labour  has  been  turned  to  good 
account,  both  for  the  native  and  his  em- 
ployer. You  will  see  to-day  in  the  Diamond 
Fields  thousands  of  natives  as  well-dressed 
as  the  agricultural  labourer  of  this  country,  and 
in  a  great  many  instances  a  very  great  deal 
better— they  are  better  clothed  and  bettor  fed. 
The  natives  here  build  churches  and  schools  for 
themselves,  anda very  fair  proportion  of  them  have, 
after  going  back  to  their  chiefs  once  or  twice, 
settled  down  in  the  Fields,  and  have  thrown  off 
the  yoke  of  the  chiefs  altogether. 

Of  course  there  are  great  thieves  amongst  them  ; 
the  moral  law  had  never  been  any  law  to  them 
before  they  arrived  in  the  Fields,  and  in  the  hands 
of  bad  men  they  are  cunning  and  dangerous  thieves. 
I  do  not  wish  you  to  understand  from  me  that  all 
the  640,000  natives  who  have  worked  for  wages 
in  the  Diamond  Fields  have  become  model  men — 
far  from  it.  What  I  do  maintain  is  that  whilst 
they  have  all  been  taught  to  work,  a  very  large 
proportion  of  them  have  been  civilised  to  a  very 
much  greater  extent  than  anyone  could  have  calcu- 
lated on,  and  that  that  civilising  influence  is  still 
goin^  on,  and  producing  marvellous  results. 

I  have  told  you  in  what  way  diamonds  were 
first  discovered  in  South  Africa,  how  the  diamond 
diggings  were  commenced,  and  how,  in  spite  of 
difficulties  and  complications,  they  have  been 
settled.  Let  us  see,  now,  what  the  discovery  has 
led  to,  and  what  value  the  Fields  have  been  to 
South  Africa  and  to  this  country,  and  of  how  much 
greater  value  they  may  still  be  if  rightly  dealt  with. 
1  ahould  like  to  show,  also,  to  the  membco^  of  the 
Society  of  Arts,  thnt  Art  has  already  advanced  by 
their  existence.  We  havo  now,  in  a  portion  of 
South  Africa,  600  miles  from  the  colonial  sea-board, 
and  hi  a  part  of  the  country  that  was  before  pro- 
ducing nothing,  a  producing  power  which  eives 
about  £4,000,000  per  annum  of  raw  material  for 
the  market.  It  has  already  made  the  fortunes  of 
a  great  many  people,  given  profitable  labour  to 


thousands  of  white  men,  and  U 
natives  to  work  for  wages.  Vf 
large  towns  established  roimd  the  m 
in  which  trade  and  commerce  flourish 
extent,  that  two  years  since,  when  th 
were  compiled,  it  was  found  that  oi 
million  poimds  per  year  was  paid  fo 
of  goods  to  and  from  the  ports, 
town  has  a  municipality,  the  revei 
derived  chiefiy  from  a  rate  on  housel 
amounts  to  over  £25,000  per  ai:nn] 
upon  the  Customs  dues  of  the  Cax 
Natal  has  been,  that  whilst  the  imp< 
Natal  in  1870,  were  £429,527,  the) 
£2,176,356  in  1879;  that  the  import 
Cape  Colony  has  increased  £5,000,0 
same  period.  I  should  stato  here, 
the  mining  operations  of  the  Da  Tc 
having  increased  so  much,  that  th< 
South  African  Exploration  Com  pany,  1 
of  the  mine,  have  been  compelled  to 
for  a  now  town.  To  supply  the  town 
and  its  mine  with  water,  a  wf 
has  been  started  with  a  capital 
and,  I  venture  to  say,  that  th 
this  company  will  far  exceed  that 
water  company  in  existence,  and  tl 
and  mines  can  afford  to  pay  for 
brought  from  the  Vaal  Kiver,  a  c 
miles,  shows  how  great  must  be 
and  the  population.  These  Dismoi 
employment  for  three  banks, 
is  about  to  be  laid  down  betwee 
and  the  two  provinces  of  the  Cape  < 
much  depen(&nt  upon  the  trade  of 
Fields,  that  they  are  competing  with 
the  matter  of  routes  for  the  trunk 
which  is  to  connect  the  Diamond  Fi 
Capo  Colony.  Those  railways  won! 
been  made  but  for  the  wealth  whicl 
Fields  have  yielded.  The  railwayi 
means  of  opening  up  the  coal  fields  ^ 
on  all  sides,  and  of  which  Sir  Bartlc 
to  you  in  his  lecture.  It  has  led  to 
England  of  that  branch  of  art  wh 
nigh  been  exhausted — the  diamond-! 
It  is  useless  any  longer  to  say  that 
only  be  cut  in  Holland.  I  saw  yesterd 
well,  at  the  lapidary  works  of  Messn 
Co.,  eighteen  mills  going,  worked 
employed  in  cutting  diamonds,  and  i 
there  —  all  English  workmen  —  has 
to  be  superior  to  that  done  on  the 
would  advise  whoever  is  curious  to 
monds  are  cut,  or  who  wish  to  have 
for  commercial  purposes,  to  visit  this  < 
This  art  of  diamond  cutting  has  est 
already  in  the  Diamond  Fields.  1 
jewellers,  who  worked  for  bare  wage 
masters  there.  The  fields  are  giving 
in  the  English  manufacturing  district 
of  workmen,  and  enriching  the  Brii 
turer.  These  are  amongst  the  re 
wonderful  discovery.  I  hope  the  < 
that  government  which  Sir  Menry  Bi 
Provinces  may  not  do  it  and  the  ! 
injurythat  I  dread.  The  annexatit 
land  West  to  the  Cape  Colony  is  a  bl 
In  the  early  part  of  my  paper  I  i 
reserve  what  i  had  to  say  on  the  i 
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qoationi,  wbicli  hayc  boca  the  most  disturb- 
j  lU  the  qnestaonB  wliich  have  been  raised 
the  DiAonund  Fields  were  fint  discovered. 
I  u  "  a  Society  for  the  encouragement  of  Arts, 
tfietares,  and  Commerce,"  and  I  regard  there- 
thii  lind  (juestion  as  one  which  should  be 
H  under  your  espooial  notice.  I  have  shown 
vw  the  cbvelopmont  of  the  diamond  mines 
dnp  to  tho  advancement  of  art  and  commerce 
Ij,  tod  Iwant  you  to  sec  how  great  a  future 
■in  store  for  South  Africa  if  she  is  fairly 
pnmed.  I  have  shown  you  some  measure 
•kie  been  accomplished  through  tho  open- 
|<( the  Diamond  Fields.  I  will  now  show 
^*i|eft  undone  that  ought  to  have  been  done, 
■j^place,  seeing  that  Waterbocr,  and  his 
'before  him,  had  been  our  allies,  and  that  the 
•"^ere  as  loyal  to  British  rule  as  if  they  had 
j*  Majesty  8  subjects,  we  ought  to  have 
J^wthe  Boers  from  over-running  his  country, 
"wely  he  complained  to  us,  and  wo  had 
*ned  that  his  complaint  was  wcU  founded. 
9i>%lected  to  do  that,  it  was  the  more  our 
to  Wc  taken  over  his  territory  promptly 
^  asked  us  to  do  so,  after  the  Diamond 
were  open,  and  we  saw  that  tho  Boors,  both 
Ate  State  and  Transvaal  side,  wore  going 
>poe8ess  themselves  of  it.  You  may  not  know, 
0,  that  it  was  seven  whole  years  after  we 
en  over  his  country  before  we  had  settled 
as  of  those  who  held  titles  to  land  in  the 
r  made  over  to  us,  and  that  even  Watcr- 
iself,  who  had  made  over  tho  land  to  us, 
ed  into  a  Court  of  law  to  obtain  titles  to 
farms.  I  cannot  say  whose  fault  this  was. 
e  it  came  of  Imperial  instructions.  I  only 
at  it  was  not  the  fault  of  the  Lieutenant- 
r  of  the  province,  and  although  I  onco 

that  it  was  attributable  to  Hir  Henry 
I  am  now  assured  that  it  was  not  tho  case, 
ron  that  for  some  time  after  the  special 
ite  arrived  in  Elipdrift,  he  was  cniofly 
with  tho  settlement  of  land  disimtefi.  I 
too  that  before  that  time  tho  Transvaal 

a  magistrate  to  Hebron,  and  claimed  all 
try  down  from  the  Transvaal  proper  to 
sof  the  Taal  Biver.  Tho  Transvaal,  how- 
reed  to  leave  the  borders  of  that  territory  to 
i  by  arbitration,  Mr.  Keatc,  the  Lieutenant- 
r  of  Natal,  being  the  final  referee, 
pray  of  you  to  give  me  your  undivided 
L  whilst  I  explain  how  much  depends  upon 
3er  settlement  of  land  and  territory  in 
Ifrica.  Sir  Bartle  Frcre,  when  in  the 
I  Fields,  shortly  boforo  he  left  South 
3r  England,  after  expressing  his  amaze- 

tho  wondrous  progress  the  Fields  had 
ui  the  vast  wealth  evidenced  on  all  sides  of 
SB,  aaid  that  if  the  diamonds  should  fail 
iw—biit  there  was  no  fear  of  that — these 
oold  still  prosper,  for  they  are  on  tho 

to  the  interior  trade.  Sir  Bartlo  Frcre 
t  was  quite  true.  The  Diamond  Fields  are 
ray  to  the  interior  trade  of  Africa,  and  if  we 
re  the  interior  trade,  wo  should  hold  it  in 
hAnds  as  a  precious  gift  not  to  bo  lightly 
of.  Bat  it  is  useless  to  tell  us  that  tho 
.  Kelda  an  on  the  highway  to  the 
knuie  if  yoa  permit  the  way  between  the 
.  SUdi  8&d  that  trade  to  be  blocked  up 


against  British  enterprise.  If  other  people  are  t6 
have  the  gold  and  ivory,  the  ostnoh  feathers, 
karosses,  &c.,  don't  tantalise  British  subjects  in 
South  Africa  by  telHn^  them  that  they  are  on  t^ 
highway  to  the  interior  trade.  Let  me  call  your 
attention  to  a  rough  outline  map.  Lieutenant 
Governor  Keate  was  called  upon  to  decide  whether 
this  piece  of  country  belonged  to  the  Transvaal 
Boers  or  to  the  native.  The  two  arbitrators  who  ze- 
prescuted  the  disputants  had  differed,  and,  judging 
between  them,  Lieutenant-Governor  Keate*s  de- 
cision was  that  it  never  wiw  the  property  of  the  Boers, 
but  that  it  was  native  territory.  The  Transvaal 
Government,  notwithstanding  uiis  decision,  per- 
sisted in  keex)ing  a  Court  open  at  Christiana,  and 
the  Boers  continued  to  come  into  tho  territory  aa4 
take  land  just  when  they  pleased.  I  must  say  that 
Sir  Henry  Borkly  took  a  nrm  stand  on  this  matter, 
but  ho  was  never  permitted  to  settle  the  countxy, 
although  the  paramount  chief  of  the  Butlapinshad 
asked  us  to  take  over  his  territory  and  protect  his 
people.  That  chief  hod  made  it  clear  to  our  Gteyem- 
mont  at  one  time  that  his  x>eople  would  be  sacrificed 
to  Boor  greed  for  land  miless  ho  received  British 
protection.  The  promise  was  made  to  him  that 
his  country  should  be  annexed  to  the  British 
Empire,  and  he  was  comforted.  That  promise  has 
not  yet  been  kept,  and  we  are  now  in  imminent 
danger  of  losing  much  that  wo  have  gained  by  the 
grand  Diamond  Field  enterprise,  as  well  as  that 
wo  had  gained  by  the  annexation  of  tho  Transvaal. 
This  territory  is  loft  open  for  tho  oiF-scourings  of 
native  tribes  to  settle  in,  to  live  by  plunder,  and 
ultimately  to  get  strong  enough  to  make  war  upon 
the  borders  of  either  fie  Transvaal  or  Griqualand 

West. 

Hadthelondof  tho  Oriqualand  West  territory  been 
settled  and  occupied  when  tho  British  flag  was 
hoi»tcd,theDiamondFicldswouldnothavebeen  alto- 
gether dependent  upon  the  Transvaal  and  Free  State 
Boer  for  the  moat  they  ate,  and  all  tho  cereals  and 
vegetable  stuff  they  required.  Had  that  land  been 
set  clod,  and  the  Koate  award  put  into  effect,  as  it 
should  have  been.  Colonel  Warren  would  have  had 
a  lighter  task  in  South  Africa  than  he  had  when 
he  was  Laud  Commissioner  of  Griqualond  West. 
Officials  are  reticent,  but  let  him  speak  out,  and  I 
warrant  you  ho  could  tell  such  a  tale  of  meddle 
and  muddle  us  is  seldom  to  be  found  elsewhere. 
Colonel  Warren  had  first  to  unravel  tho  land  com- 
plications of  Griqualimd  West,  and  then  he  had  to 
fight  tho  natives,  who  hod  risen  in  rebi^lion  be- 
cause they  were  dissatisfied  at  the  manner  in  which 
they  had  been  treat<»d  in  reference  to  that  very 
land.  Then  he  tried  to  settle  the  Keate  award 
territory,  but  ho  was  baffled  and  prevented,^  and 
it  remains  unsettled  to  this  d»iy.  I  am  afraid  to 
proceed  further  with  this  matter,  but  I  desire 
that  the  members  of  tho  Society  shall  see  how 
important  it  is  for  the  encouragement  of  Arts, 
Manufactures,  and  Commerce,  that  the  highway 
to  the  interior  trade  of  Scmth  Africa  shall  be  kept 
open  from  tho  West  Coast  to  the  East,  and  froxn 
East  to  West. 


ATPENniX. 
The  GoLESBKBa  Kopjk. 
Stund  upon  tht.'  briuk  of  tho  Colcsbcrg  ICopje— that 
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gnat  mine  of  wealth,  one  of  the  marvels  of  modem 
oisooyeriefl — and  try  to  oonyej  a  piotuxe  of  it  to  the 
mind's  eye  of  those  who  have  never  crossed  the  Orange 
Biver.  The  task  will  not  be  an  easy  one ;  ten  chances 
to  one  a^^ainst  your  satisfying  yourself  that  von  have 
made  otoers  see  what  yon  see  every  day  in  the  week, 
and  are  as  familiar  with  as  you  are  with  the  fingers  of 
your  own  hands.  But  try,  for  all  tliat ;  for  there  are 
tens  of  thousands  of  people  who  talk  of  the  Colesberg 
Exmje  every  day,  wonder  what  it  is  at  all  like,  and 
wisn  they  oonld  only  make  out.  Ask  them  if  they  have 
been  to  London.  If  they  have,  tell  them  to  thmk  of 
the  London  of  the  present  day  as  they  saw  it  last,  or 
as  they  look  upon  it  now,  with  all  its  palaces,  theatres, 
ehuxbhes,  bridges,  railways,  tunnels,  monuments,  and 
statues,  with  St.  Paul's,  and  its  dome,  and  its  gfolden 
cross  included — aye,  with  all  its  streets,  too,  and  its 
traffic,  its  broad  and  mighty  Thames,  rushing  through 
the  piers  of  the  bridges  tibat  span  it,  and  carrying  ships 
and  wherries  on  the  face  of  its  murky  water.  Tell 
them,  when  they  have  that  picture  well  in  their  mind's 
eye,  to  imagine  it  all  swallowed  up  by  one  sudden  shock 
<n  an  earthquake— sucked  down  into  the  earth  as  it  now 
stands,  and  buried  a  hundred  feet  deep  at  least,  and 
there  left  for  ages,  with  all  its  palaces,  gaudy-coloured 
shop  fronts,  its  flfuning  column  on  Fish-street-hill,  its 
river  and  its  green  parks.  Think  of  what  it  woidd  be 
like  if,  when  after  centuries  of  interment,  the  vast  dty, 
with  all  its  inhabitants,  had  been  turned  into  stone — 
one  vast  brown  fossil,  with  none  of  the  colours  that  now 
delight  the  eye ;  nothing  but  the  forms  left  of  every- 
thing ; — that  then  sixte^  thousand  men  should  set  to 
work  in  the  centre  of  it  all,  excavating,  as  men  have 
done  at  Nineveh,  to  reveal  to  another  age  the  buried 
remnants  of  the  i>ast.  That  is  to  me  what  the  Coles- 
berg Kopje  looks  like.  I  know  that  there  was  no  city 
buried  there ;  but  as  I  stand  and  look  into  the  great 
cauldron  below  me,  it  needs  no  effort  of  fancy  to  trace 
out  old  cathedral  doors  and  windows  on  these  temples 
not  made  with  hands,  which  are  standing  out  in  nant 
masses  of  rock  from  the  surroimding  excavations; 
bridges  which  might  have  spanned  nvers;  columns 
which  one  would  think  had  borne  the  statues  of 
heroes  of  a  by-gone  age;  palaces  that  might  have 
been  sucked  mto  the  earth  when  Nature  in  con- 
Yulsions  set  about  making  diamonds.  There  are, 
as  I  stand  here,  architectural  patterns  before  me 
which  it  is  difficult  to  believe  are  but  chance  lines 
that  were  made  without  one  thinker  to  guide  them. 
There  is  in  one  ]place  as  perfect  a  picture  of  the  side  of 
an  old  abbey,  with  its  fantastical  windows  and  carved 
doors,  as  if  Westminster  had  been  buried  here,  and  had 
now  been  brought  to  light  again.  On  an  embankment 
that  swarms  with  life,  seventy  feet  below  where  I  stand, 
are  ^^reat  masses  of  material,  piled  in  blocks,  lyinv  in  all 
fashions,  some  of  them  like  broken  rafters,  hiuves  of 
wheels,  roofing  and  flooring.  There  are  thousands  of 
living  beings  climbing  out  of  it  and  creeping  about  it. 
It  bears  a  most  perfect  resemblance  to  a  railway  accident 
I  once  saw,  and  I  have  some  difficulty  in  divesting 
my  mind  of  the  picture  that  had  long  ago  passed 
away  from  my  memory,  and  is  only  now  again  revived. 
A  himdred  fancies  crowd  into  one's  mind  as  one  looks 
into  and  around  the  Kopje.  It  is  impossible  that  it  can 
be  otherwise ;  it  is  so  uidike  anything  else  that  one  has 
seen,  and  it  grows  more  and  more  wonderful  every  day. 
This  time  last  year  there  were  roads  leading  across  the 
vast  abyss,  and  connecting  the  sides  and  roads  with 
each  other.  Carts  and  horses  and  men  crossed  and  re- 
erossed  daily.  Now  the  roads  are  gone ;  the  stuff  of 
which  they  were  made  has  been  reduced  to  fine  sand, 
and  men  who  then  sometimes  prayed  for  their  daily 
bread,  as  if  they  knew  they  prayed  in  vain,  worked  for 
it  with  desperation,  and  for  a  long  time  almost  in  vain, 
are  now  living  in  luxury  upon  tiie  proceeds  of  the 
pndouB  stones  picked  out  frmn  the  roadways.  Not  a 
Ttmd  now  inteniotB  any  portion  of  ^e  Kopje ;  it  is  one 


ffreat  dock,  that  would  take  the  whole  of  t 
dock  and  breakwater,  and  hide  it  away 
oomers.    It  is  but  fanciful  to  picture  the 
way ;  but,  as  far  as  the  eye  can  see,  it 
have  written  of  it. 

It  needs  a  firm  nerve  to  stand  upon  the  1 
am  now  standing,  and  look  through  the  ru 
the  great  network  of  ropes  that  cover  th 
Kopje,  as  it  were  a  spider  s  web  spread  ovc 
ana,  in  the  midst  of  the  great  buzz,  tc 
survey  of  the  work  going  on.  I  have  sec 
tremble  and  clutch  the  staging  whilst  th( 
this  great  human  ant-hiU.  I  nave  heard  1 
felt  bewildered ;  and  no  one  could  wonder 
The  giddy  heights,  the  noise,  the  bustle, 
are  sufficient  to  bewilder  anyone.  If  all 
the  world  had  been  driven  into  the  Kopje, 
droning  powers  had  been  increased  a  xnilli 
noise  could  not  have  been  more  deafening, 
towers  of  Babel  had  been  brought  with 
hearing,  the  confusion  of  tongues  could  n 
There  is  here  ^very  type  of  man  under  He 
is  the  military  man,  who  has  dropped  his 
the  digger's  cut,  the  navvy,  the  scholar,  t\ 
the  man  once  about  town,  the  youn^ 
who  once  only  rode  the  high  horse,  the  yo 
man  who  never  worked  with  anything  he 
billiard  cue  before  he  came  to  this  place,  t] 
divine,  the  lawyer,  the  lamp-lighter.  Hei 
thrown  in  together,  all  reduced  to  one  leve 
alike  with  bsurrow,  pickaxe,  and  crowbar, 
classifying  them,  f'or  all  that  anyone  can  i 
trary,  they  might  all  be  nameless  convicts 
number.  When  they  heard  of  picking  up 
Africa,  they  could  never  have  dreamt  of  s 
this,  or  they  woidd  never  have  been  here. 

There  is  not  a  native  tribe  in  Africa  of  w 
not  himdreds  of  spedmens  at  work  in  this  ] 
is  the  stalwart  Mohow,  sleek  of  skin  and  si 
some  of  them  like  giants,  tearing  away  the 
and  soil  for  their  white  masters ;  the  ill-fc 
weedy  Koranna ;  the  intelligent  Zulu,  and  tl 
Basuto.  Of  the  twelve  thousand  at  work, 
thousand  natives,  and  of  the  ten  thousand  € 
from  morning  till  night,  and  all  the  year  i 
them,  as  naked  as  they  were  bom.  Tha 
dress  most  fantastically.  Some  are  dig 
toiling  at  the  wheel-barrows,  which  tbej 
ridges  that  a  goat  would  scarcely  care  to 
work  upon  UtUe  ledges  of  rock,  high  up 
can  help  them.  Some  stand  on  the  sumi 
sixtv  feet  in  height,  and  not  broader  than 
striae.  Here  they  work  with  their  c 
picks  with  as  much  unconcern  as  if  they 
centre  of  a  ten -acre  field.  You  wonder  h 
there,  and  wonder  still  more  how  the v  are 
down  again.  Whilst  you  look,  one  of  thex 
down  to  fetch  something,  possibly  a  bit  oi 
his  pipe  with,  or  a  drink  of  water,  or  a  hei 
than  the  one  he  has  been  working  with, 
tool,  sits  on  the  edge  of  the  narrow  platf( 
he  has  been  at  work,  puts  his  feet  over  tl 
himself  round,  and  lies  for  a  second  op 
toes  just  over  the  side,  feeling  for 
You  can  see  little  dark  spots  that  dot  the 
mass  of  rock  upon  which  this  man  and  h 


been  working.  This  mass  of  rock  was  om 
roadway  which  has  been  removed,  and  it  U 
of  ten  feet  square,  or  thereabouts,  atandi 
high,  with  nothing  to  support  it.  It  is  ^ 
of  this  that  the  man  is  coming.  The  bar! 
descending  has  no  need  to  fear  that  he  sht 
or  spoil  his  clothes,  for  he  has  nothhag  in 
clothes  upon  him  butaragof  about  the  t&m 
fig-leaf,  and  an  old  fdt  mit  with  a  feathei 
spots  you  see  in  the  aides  axe  fnnt  hnMi'rtt 
in  pain  in  this  way :«- 
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*iiiK  Huigfat  the  two  Ant  boles,  the  mm 
pUtiaU^  leta  himself  down  etep  by  step, 
wtognpthe  first  two  hulea  with  hiihandji, 
oooM  down  as  easily  lu  if  he  had  a  Bi^ht 
loKod,  with  apairof  banistcmoneach  ude 
a  OL  bj.  But  if  the  rock,  which  is  about 
■abonit  brick,  were  to  crumble  away  from 
ictholdB,  or  the  ed^  of  the  platform  were  to 
Ka  tie  lays  holds  uf  it  to  lift  himself  up  to 
in,  he  must  be  dashed  to  pieoes,  for  mere 
'  Mrs  him.  But  it  is  with  the  diamond  - 
(With  tho  grave-digger, — 


to  work  in  these  awkward  and 
aa  of  ladders,  some  rope-laddeni, 
builder's  ladder.     Never  has  a 


nj  accadenta  from  olimbing  up  rope  and 
One  that  took  pUoe  a  few  months  since 
to  show  the  kind  of  work  these  men  have 
i  t«sident  of  Cape  Town  had  been  a  loag 
mumccessfullj.  Frieuda  knew  that  he 
in  Cape  Town  dependent  on  Tii"!  for 

reaw  that  he  was  desponding*,  and  at 
himacUim  to  work  on  shares.  Hewent 
It  was  a  very  deep  claim  indeed,  and 
1  reached  by  going  down  a  ladder  made 

rope,  from  the  top  to  a  ledge  fifty  feet 
loe.  From  that  ledee  there  were  ladders 
rent  from  ledge  to  ledge,  until  the  bottom 

Ee  had  gone  down  safely,  looked  at  the 

taken  samples  of  it,  and  came  ap  all 
Ige  upon  which  the  repe'laddei  rssled. 

and  feeling  his  nerves  fail,  lit  his  pipe 
Few  whiffs.  He  then  proceeded  to  meant, 
'M  within  fifteen  feet  of  the  top  be  felt 
lenly  give  way.  He  thought  he  could 
op,  so  he  slid  down  again  to  the  ledge, 
pe  for  a  little  while,  and  (lien  mode  a 
-  Wben  within  ten  feet  he  beviune  giddy, 
e  was  fixed  to  a  chain,  which  he  hod  to 

over  hand ;  he  felt  ho  could  climb  no 
■es  utterly  failed  him,   and  he  slid  down 

the  rope-ladder  all  right,  hut  when  he 
out  ten  feet  of  the  ledge  the  rope-ladder 
id,  and  he  fell  with  the  pieoe  of  rope  in 

WM  fearfully  smashed,  but  he  lived  to 

utd  frightful  falls  without  being  mnch 
tt«o  fell  over  fifty  feet,  and  csame  op 
lised,  A  man,  aggravated  by  another, 
■n  Ilia  olaim,  between  fort;  and  fifty 
■  tdlow  oame  up  again  aa  lively  as  a 
aa  not  avm  aaratobed.  The  greatest 
tw  mprehsnded  is  from  the  falling  in  of 
nl  pseoaa  hsxe  fallen  in,  and  men  have 
Oa  mina.  It  has  been  predicted  that 
lyat  bn  In;  and  if  that  were  to  take 
!■  of  BiM  nuut  be  sacrifieed.  There 
tal  ^M  rinm  tluo,  and  many  lives  have 
otimteBBd  edonnd  men. 


DI8CU88I0N. 

Kr.  James  FrlM,  in  offering  some  remarks  on  the 
aUe  paper  which  had  been  read  to  the  meeting,  would 
not  attemjit  to  criticise  it,  reoognising  as  be  did  the 
amount  of  information  eontaiaed  in  it.  llr.  Uurmy  had 
brought  before  the  meeting  details  of  the  biston-  of 
the  South  African  (Jold  and  Diamond  Fields,  whioh  had 
not  previously  been  made  public,  but  which  he  hod 
been  able  to  give  from  his  personal  knowledge  and 
experience.  No  doubt  the  Diamond  Fields  would  have 
a  very  great  effect  upon  Om  future  of  South  Africa, 
and  their  eziittenoa  would  fadlitate  the  creatioa  of 
roads  in  the  country,  and  would  assist  in  opening  up 
the  interior  to  commerce.  New  fields  were  greatly 
reqairad  for  our  manufactures.  One  very  iioport- 
ont  matter  in  connexion  with  the  Diamond  Fielda 
was  the  employment  of  native  labour.  The  natives 
were  now  taught  lo  work,  and  native  labour  would  in 
future  be  on  important  element  iu  opening  up  the  terri- 
tory. They  were  now  taught  to  wear  clothes,  whicii 
were  sent  as  manufactured  goods  from  this  ooontry ; 
and,  OS  the  habits  of  labour  and  the  requironent  of 
clothing  beoame  mora  recognised,  wider  fields  of  oom- 
meroe  and  for  the  consumption  of  English  manuf aotnred 
goods  would  be  opened.  Of  the  immense  value  of  the 
Diamond  Fields  no  donbt  oauld  be  felt,  seeing  that  the 
UYKieeds  sent  to  this  country  amounted  to  ,£1,DDD,000. 
Probably  many  of  those  engaged  in  cutting  the  diamonds 
sent  from  Africa  were  present,  and  to  them  the  paper 
would  be  specially  interesting,  as  there  had  now  beeu 
testored  to  this  connb?  a  Hade  of  whioh  the  Duteh  had 
hitherto  had  almost  the  exclusive  monopoly,  and  it  was 
to  be  hoped  it  would  beoome  more  and  more  developed. 

Mr.  PfoondSi  questioned  the  pertinence  of  some 
allusions  to  Australia,  which  occurred  in  one  or  two 
paragraphs  of  the  paper.  He  hod  been  a  resident  in 
Aus^alia  for  many  years,  and  oonld  testify,  from  his 
own  experience,  to  Uie  general  high  character  of  the 
Australmn  oolonists. 

Xr.  CharlM  Fraiar  thought  de  paper  presented  •» 
perfect  a  photograph  of  the  parts  of  South  Africa  with 
which  it  dealt  that  it  could  hardly  give  rise  to  any 
discussion.  It  would  be  especially  valuable  to  the 
industrial  section  of  the  community,  as  showing  them 
what  an  excellent  field  for  their  labour  South  Africa 
presented.  That  remark  would  certainly  appl^  to 
almost  every  colony  in  her  Majesty's  empire  ;  and  u  the 
paper  should  be  the  means  of  inducing  the  agri~ 
cultural  population  of  this  country  to  emigrate,  it  would 
be  a  benefit  generally  to  tho  empire.  Out  of  about 
16,000,000  people  in  this  oountry  who  laboured  with 
their  hands,  at  least  GO  per  cent,  were  idle  for  two 
months  in  the  year,  and  assuming,  for  the  soke  of  argu- 
ment, that  th^  earned  about  £2  a  week  all  the  year 
round,  by  the  dearth  of  employment  each  man  lost  about 
£1S  in  the  year,  whioh  sum,  multiplied  by  13,000,000, 
diowednot  only  the  aggregate  loss  to  the  working  clsiases, 
but  a  loss  of  purchasing  power  which  affected  ^e  entire 
manufacturing  interests  of  the  oountry.  Hewouldthere- 
foresaytothe  working  classes  of  this  country,  "emigrato 
by  all  means."  He,  too,  was  an  old  colonist ;  and  Mr. 
Murray  would  recognise  in  Tiim  one  who  stood  beside 
him  when  the  Diamond  Fields  were  looked  upon  aa  a 
myth,  and  when  the  leading  merchants  in  South  Africa 
would  not  even  advance  £10  towards  exploring  them, 
so  doubtful  were  they  of  any  return  to  be  obtained 
from  them.  If  the  paper  should  have  tho  result  of  in- 
ducing working  men  to  go  out  to  that  country,  it  would 
have  aclueved  a  wraihy  objeot,  and  one  which  he 
believed  Mr.  Murray  had  ve 


y  much  at  heart. 


attaudeSwithagaadiMult  Mr.  Hurruhadtold,inthe 
plainest  and  eteaiett  way,  the  hiatoy  of  that  wtodnful 
provinoe,  whidh  thou^  one  of  Uw  laa^lwfc  wiL  VMk 
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reoeiit,  wtM  oertBinly  one  of  the  moat  remarksble  among 
tho  dependencies  of  de  Britiah  Crown.  Soaroelj  anj- 
thing  m  books  of  imaginAtion,  or  even  in^^e  * '  ArabiATi 
K^ta,"  waamore  wiraderf  u]  than  the  Btorj  thathadbeen 
nsRsted  in  tbe  paper.  That  a  tract  of  veritable  wilder-  ' 
nan  sbonld  become  more  valuable  and  wealth;  than  the 
most  valnablfi  centres  of  the  wealUuest  oapitale  in  the  ! 
oinliud  world,  waa  a  fact  that  seemed  baidl;  orvdible,  | 
but  those  Diamond  FieMa,  in  a  remote  desert,  had,  in  I 
truth,  beoome  more  valoable  than  any  land  in  tha  | 
centra* of oivilisatLon.  Anotheriuteiestingfactdisolosed 
t^  the  reader  of  tiie  paper  was  the  connection  established 
between  tbe  hig-hest  mvilisation  and  the  depths  of  bar-  , 
fauiMli,  foE  they  found  that,  b;  an  eitraordinai^  ohain  I 
of  oiToumstauoes,  high  art,  science,  and  even  luxuiy, 
wBie  oontributing  in  a  remarliabls  way  to  elevate  the 
naliTes,  and  to  amelioTBte  thmr  oondition.  Thoee  who, 
in  tbe  gieat  cities  of  Europe,  India,  and  Anierica,  spend 
th^  smplos  wealth  in  the  pnrobaae  of  diamonds,  oon- 
tribnted,  periiapa  litUe  knowing  it.  to  the  improvement, 
in  a  wondarf ul  oeKTse,  of  the  nativoa  of  South  Afrioa. 
HJiiaionarieB,  Bwid  men  aa  they  were  known  to  be, 
moat,  after  aU,  teaoh  the  native  that  his  condition 
oau  only  be  improved  by  labour.  The  oiviliainK  influences 
in  all  coontries  were  really  the  spade  and  plough,  and 
ooloniats  who  taught  the  natives  to  labour,  were 
aa  troo  pioneers  of  civilisation  as  any  other  dasa 
of  men.  In  that  respect,  tbereftffe,  the  coloniats  of 
Onqoalaiid  West,  who  were  employing  native  diggers 
were  rendering  yeomen's  service  to  the  oauBe  of  civili- 
sation. A  veiy  fair  remark,  he  consdered,  had  Iweu 
made  iij  the  gentleman  who  spoke  on  behalf  of  the 
Australian  oolomes,  hat  he  did  not  siQipoBe  for 
<me  moment  that  Mr.  Muiray  intended  to  throw 
any  shadow  of  reproach  upon  uicm.  It  was  of  the 
highest  possible  oonsequenoe  that  the  oolonista  of  every 
«(£niy  in  the  empire  should  endeavour  to  work  amicably 
and  oonjointly  together,  because  after  all,  the  empire 
depended  to  a  great  extent  upon  its  colonies,  and  the  day 
waa  not  far  distant  when  those  colonies  must  be  brought 
into  closer  contact  with  each  other,  and  with  the 
mother  country.  That  result  could  only  bo  bronght 
about  at  an  earlier  date,  as  contrasted  with  some  distant 
period,  by  their  striving  together  in  a  common  work. 
It  only  remained  to  propoes  a  hearty  vote  of  tlisnks  to 
the  author  for  his  paper. 

Hie  resolution  waa  carried  unanimoualy. 

Xr.  Hurray,  in  acknowledging  the  vote  of  thanks, 
aeid  that  be  had  no  more  intention  of  reflecting 
npoa  Anstralia  than  upon  California,  or  upon  South 
AfricA  itself.  All  he  wished  to  point  out  was  the  oom- 
porative  amount  of  crime  in  the  colonies,  not  committed 
m  the  colonists  themselves,  but,  aa  in  the  case  of 
{Uifomia,  W  the  waifs  and  outcasts  which  had  drifted 
there  from  all  pttrts  of  America,  As  he  had  told  them, 
thongh  there  were  but  few  porta  in  Bouth  Africa,  the; 
ncavad  some  outoasta  from  society  as  well  aa  Atnerioa. 
He  had  oertunly  no  intention  of  reflecting  upon 
Auabalia,  which  he  himself  held  to  be  one  of  tbe  gemi 
and  great  gkawa  ot  the  em^ie.  He  was  greatl; 
oblifted  to  the  meetjnaf  for  the  attention  th^  had  given 
to  hia  paper,  which  showed  that  they  realised  the  im- 
portanoe  ot  the  subject  brought  before  them.  "What- 
ever the  aharaater  of  the  seed  he  had  attempted  to 
sow  might  be,  it  had  been  sown  In  good  soil,  and  he  was 
especially  gtad  that  so  many  of  the  induatriol  olosaee  were 
pieeent,  tor  it  was  his  great  dcatra  to  aaaist  labour  as 
lai  as  hty  in  his  power.  He  felt  that  he  had  far  from 
«xhauated  the  subject  or  done  it  as  much  juatioe  aa  il 
deseTved,  but  he  had  done  his  beat  to  present  a  plain 
aanatlTe  of  the  history  of  the  Sonth  Amoao  Diamond 
linlds  in  the  time  allotted  to  blm,  withont  weatying 
tlw  mdioDoa  wilh  dry  detail*  and  stalutios.  At  some 
fttaratiBaks  hoped  tobeaUe.toM  t^  the  gaps  left 
Atteji^ptr. 


FIFIEEKTE   OXOIXABT  KEXI 

Wednesday,  IfATch  16tli,  I8S1 ;  L 
3.  Chuechiu.  in  Uie  chair. 

The  following  oandidfttea  wer«  p 
electimi  aa  member*  of  Ota  Soastr  '■ — 
Adlam,  Jamce,  28,  Aldebert-ter.,  Claphai 
Beaumont,  Colonel  F.,  B,E.,  3,  Viotoria- 

miuHler. 
Browne,    Harold    C.    Gore,  K.A,    C, 

Ijincoln's-inn,  W.C. 
D'Avigdor,    E.   Henry,    B.A,    Dcrwenf 

Acton,  W.,  and  16,  Great  George-strest 
Don^daon,  J.  Hunter,  176,  Ozfonl-Mnet 
Greenhongh,  David  William,  S,  Hinoing- 
Henry,  Ebaneier  Walker,  27,  Belaize-ora 

Btead,N,W. 
Uaberley,  Capt.  Thomas  Aatley,  S5,  Parij 

S.W. 
Uanafield,  George,  104,  New  Bond-street, 
Potts,  Benjamin  L.  F.,  A.M.I.C.E.,  174, 

grove,  S.E. 
Pnce,  John  Edward,  F.B.A.,   GO,  AlUoi 

Newington,  N. 
Welsh,  aliomaa  Debell,  79,  Arthnr-road,  1 

The  following  candidates  were  ballo 
duly  elected  members  of  the  Sodety  :- 

Appleby,  Herbert,  Dumlea,  Ottleboroagl 
Attwood,    George,    F.G.S.,    F.C.3.,   7, 

Eogent's-park,  N.W. 
Hall,  W,  H.,  Weybridge-hoath,  Bnrrey. 
Rattray,  Netlam,  70,  Gloucester-terrace,  I 
Riohaidaon,   Captain  John    Frederick, 

Houghton -hoa«e,  Stoneygate,  Leiceatei 

Tha  p«p€r  read  waa — 

THE  BEAUMONT  C0MPEE8BED 

MOTIVE   FOR  TRAMWAYS,  RAH 

By  Colonel  ?.  Beaumont,  B-1 

From  the  earliest  agee,  the  import* 
tating  lo4X)motion  has  been  reoognii 
dvilisinG;  effect  of  interchan^,  whetb 
material,  has  been  inereasmgly  ap 
greater  facilities  have  become  availabi 
introduction  of  wheeled  vehideB,  tbe 
step  forward  was  by  macodamiiing  on 
enabling  coaches  to  be  nm  at  speeda 
attainable.  Three  days  waa  the  ti 
London  and  the  "  Old  Black  Bwan' 
teatified  by  the  placard  over  the  1 
steam  saperseded  ooaobee,  the  lattev ) 
to  fourteen  mile*  an  hour.  Bails 
before  the  introduction  of  steam  npc 
the  full  value  of  reducing  the  rolling 
camagci  to  a  minimiun  was  never  pre 
elated  by  the  public  tillstaamrandeie 
a  possibility,  and  oooseqnently  cat 
track*  to  be  an  abK>lut«  aeoeatitj.  1 
tion  of  tiie  iron  rail  became  gmeial 
found  that  not  only  wonld  the  ooat  ' 
reduced,  but  ooncurrently  k  ntead 
possible  qnite  unattunaUe  with  nom 

After  railways,  tnunmys  fonn  tte 
step  in  the  prog^reis  of  loooinotioB.  '. 
tbe  difference  Mtween  r  traimragra 
to  be  that  the  former  is  used  for  1 
while  thu»yn»blingohe^>etwottatobi 
the  tram-car  ibarea  tha  road  with  ot 
whereas  Hie  Iftttac  ourics  a  la^  ipt 
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Wely  its  own.  The  conditions  under  which  the 
>  systems  have  to  bo  worked  are  dissimilar,  and 
IT  relative  advantages  and  disadvantages  may 
put  down  as  follows : — 

the  railway  commands  all  the  movements  on  its 
«,  and  can  so  choose  its  own  rate  of  speed, 
oii^l  only  by  considerations  of  safety.  It  has, 
the  most  expensive  in  first  cost,  certainly  the 
Mt  perfect  means  of  reducing  to  a  minimum 
MwoiiiDgexx>cnses  of  carrying  a  large  quantity 
ttzii&e,  while  it  enjoys  the  monopoly  of  high 
pcf^  On  the  other  hand,  its  cost  is  enormous, 
■dfteitindiDg  charges  necessarily  heavy.  Its 
lyitaiiiDelastic,  and  until  a  railway  has  actually 
— ^tafc  for  itself  it  eannot  pay.  It  is  usually 
*^iud  that  it  takes  seven  years  for  an  average 
■ctDcmli  a  remunerative  bmsiness^-or,  in  other 
*"^  aiavelling  public  around  it— sufficient  to 
^  itfiiiiy  to  rvnk  asa  paying  concern. 
h  the  ens  of  ^tramway — assuming  the  rolling 
"j^Juwe  to  be  tonutimig  not  verr  far  from  a 
l^fiittd  thai -a  means  is  found  of  applying 
■Ktiiuod  in  place  of  aidmal  power— how  will 
HooQDsnBon  aUnd  ?  It  is  cheap  to  construct, 
« it  W  no  'land  to  pay  for.  It  must  accom- 
ilite its  traffic  to  that  ox  the  road,  and,  consc- 
^ilj^  oan  only  move  slowly.  It  is  able,  however, 
djost  its  working  expenses,  to  a  certain  extent, 
be  work  it  has  to  do ;  and  it  tax)S  traffic  and 
icts  which  a  railway  cannot  touch.  On  the 
'hand,  it  labours  under  the  great  disadvantage 
id  gradients,  and  the  obligation  to  divide  its 
ige  into  smnll  portions,  thereby  necessitating 
mallest,  and  consequently  the  most  expensive, 
of  engine.  Notwithstanding  these  circum- 
es,  it  appears  to  me  that  the  tramway  system 
t  to  become  a  formidable  competitor  to  rail- 
for  a  certain  class  of  traffic,  provided  horse- 
esQ  be  superseded  by  mechanical  power.  A 
oonnderation  will  show  that  a  tram  engine 
i  irork  under  conditions  enormously  less 
eiftUe  than  those  of  an  ordinary  locomotive. 
1^  this  clearer — take  the  case  of  a  fast  train 
■■gout  of  Loudon — say,  on  one  of  our  main 
An  lines.  An  engine  drawing  such  a  train 
I  seed  to   do  the  work  of  1,000  horses,  and 

Siti  journey,  so  far  as  gradients  are  con- 
it  will  not  be  required  to  vary  its  power 
vthsn  to  a  moderate  extent.  The  engine  will 
£3,000,  which  must  be  set  against  the  cost  of 

0  horses  at  £40  each— say  £40,000.  Of  course 
Bfigues  are  only  used  for  the  purpose  of  cum- 
lOB,  sad  do  not  refer  to  the  number  of  horses 
ind  to  continue  doing  the  same  amount  of 
^  "Sfiiw  m  tram-oar  is  actually  drawn  by  two 
Ml  value  £80  (about  10  horses  x)cr  car  are 
ind  for  continuous  working),  for  which  it 
iopoeed  to  substitute  an  engine  at  a  cost 
tw.  Moreover,  owing  to  gradients,  the 
^  win  require  to  vary  its  force  very  largely, 
powaf  has  to  be  provided  corresponding 
«  minimum,  inclination,  however  small  a 
flitioii,  the  incline  may  boar  to  the  rest 
^  raiiiii    A  tram  engine  is,  therefore,  in  a 

1  wone  poaitaon  than  a  railway  locomotive 
towing  economy  as  against  horses,  and  this 
eetive  of  other  important  considerations, 
IS  unosiial  wear  and  tear  from  its  machinery 
dose  to  a  muddy  road,  or  the  shaking  due  to 
ig  on  an  uneven  track. 


The  great  difference  between  u  steam-engine  for 
I  tramway  and  ordinary  locomotive  purposes,  arises 
from  the  necessity  which  in  thrown  upon  the  tram- 
way engineer  to  fulfil  certain  requirements  which 
are  not  needed  in  the  case  of  a  locomotive.  They 
will  be  readily  understood  from  a  perusal  of  the 
requirement  of  the  Board  of  Trade,  us  laid  down 
in  the  report  of  the  House  of  Commons  Committee 
on  the  application  of  mechanical  power  to  tram- 
ways. Xne  difficulties  arise  from  the  small  space 
avoilablo,  and  the  absolute  neces^^ity  of  avoiding 
the  emission  of  smoke  or  steam,  the  machinery,  too, 
requires  to  bo  completely  covered ;  and  certain 
mechanical  controls  are  asked  for  on  the  tram 
engines,  which  are  never  used  on  ordinary  loco- 
motives. 

Tho  difficulty  in  these  connections  will  be  recog- 
nised, when  it  is  considered  that  a  detached  tram- 
way engine  weighs,  say,  seven  tons,  and  stiinds  on 
a  small  wheel  base.  Within  this,  a|X)werful  engine 
and  boiler  has  to  bo  arranged,  with  the  pumps, 
injectors,  brakes,  arrangements  for  condeubiu^, 
and  other  details.  To  this  is  added  an  automatic 
brake,  with  regulator  and  speed  indicator.  Tho 
driver,  therefore,  has  no  inconsiderable  number  of 
handles  vitbin  his  reach,  the  manipulation  of 
which  he  is  responsible  for.  Moreover,  these  must 
bo  so  aiTanged  that  they  can  bo  worked  from  either 
end  of  the  engine.  Any  arrangement  for  con- 
densing the  steam,  involves  weight  and  compli- 
cation, while  the  smoke  can  only  be  killed  by  a 
proper  choice  of  fuel. 

With  reference  to  the  second  point,  unfortunately, 
though  smoke  may  be  avoided  by  a  proper  choice 
'  of  fuel,  it  is  quite  impossible  to  stop  noxious  fumes. 
I  moke  the  above  remarks,  as  it  was  from  a  con- 
sideration of  the  requirements  necessary  to  meet  the 
case,  and  an  appreciation  of  the  great  difficulties 
in  the  way  of  steam,  that  I  turned  my  attention  to 
air.  The  reasons  are  obvious  which  recommend 
compressed  air  as  a  motive  power.  It  is  noiseless ; 
it  is  smokeless ;  it  is  cleanly ;  it  offends  neither  the 
ear,  tho  eye,  or  tho  nose.  A  service  of  air- cars 
would  bo  run  in  the  following  manner:— -At 
intervals  of  every  10  miles  compressing  stations 
would  bo  established,  where  the  air  would  bo  com- 
pressed to  tho  requisite  amount  by  steam,  or  water 
power  whore  avc^ble.  These  stations  need  not 
necessarily  be  on  the  tram  line,  as  no  loss  worth 
noticing  would  be  incurred  by  carrying  the  com- 
pressed air  any  reasonublo  distance,  provided  pipes 
of  a  suitable  size  were  used.  Thocuazging  would 
be  done  from  a  connection  to  be  made 'between  the 
engine  and  a  tap,  in  a  suitable  box  placed  between 
tho  tramway  Imes  beneath  the  road,  of  no  more 
inconvenience  to  the  public  than  a  water  hydrant. 
There  is  nothing  new  in  the  proposal  to  apply 
compressed  air  to  locomotive  purposes,  and  when 
the  advantages  are  so  obvious,  it  is  not  remarkable 
that  many  efforts  have  been  made  to  ovorcouie  the 
one  w^dcpoint,  viz.,  the  difficulty  of  arranging  so 
that  a  sumciont  amount  of  power  is  available  for 
practical  purposes  from  tho  storage  of  a  reason- 
able bulk  of  air. 

The  earlier  efforts  were  confined  to  simply  com- 
pressing air  at  a  comparatively  low  pressure,  say 
200  lbs.  on  the  inch,  in  a  suitable  receptacle,  and 
allowing  it  to  expand  into  tho  working  cylinders  of 
on  ordinary  air-engine.  It  is  impossible  thus  to  get 
I  a  satisfactory  result,  as  a  glance  at  tho  tables  on 
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the  wall  will  sliow  the  sraall  quantity  of  power  con- 
tained in  a  cubic  foot  of  air  at  200  lbs.  Further,  if 
no  means  are  taken  to  supply  heat,  there  will  be 
m  very  aeriouB  loss  of  power  from  the  cooling  of  tbe 
air  during  expansion,  as  will  be  explained  further 
on ;  and,  beiideB,  tbe  engine  wonld  soon  be  stopped , 
from  tbe  ice  which  would  form  in  the  ports  of  the 
cylinders,  and  block  thera. 

More  recently,  far  better  results  have  been 
obtained,  getting  over  the  latter  difficulty,  by 
nixing  steam  with  the  air.  This  formed  the  sub- 
ject of  a  very  early  patent,  now  expired.  Tbe 
machines,  however,  stUl  use  low  pressure  air  in 
the  cylinders,  some  form  of  reducing  Talve  being 
employed  to  reduce  tbe  high  reservoir  pressure  to 
the  low  pressure  at  which  the  air  is  admittad  to 
the  ordinary  working  cylinders  of  the  engines. 
These  two  specialities,  viz.,  the  mixing,  of 
and  steam  together,  and  tbe  use  of  a  reducing 
valve,  are  both  absent  in  my  engine,  which  I  wiU 
now  briefly  describe. 

The  engine  is  couetmctcd  so  as  to  admit  Qie  full 
reservoir  pressore,  no  matter  how  high  it  may  be, 
direct  to  the  working  cylinderB  ot  the  engine,  with- 
out any  wire-drawing,  or,  in  other  words,  loss  ot 
pressure  whatever;  and  arrangements  are  made  by 
which  the  heat  necessary  to  prevent  the  forma- 
linn  of  ice,  and  to  keep  the  temperatnie  from 
falling  during  expansion,  is  supplied  by  externally 
•team-jackctting  tbe  cylinders. 

A  small  generator  is  carried  in  a  convenient 
oomer  within  the  Framework  of  the  engine,  which 
flupplics  a  sufficient  amount  of  steam  for  the  above 
purpose.  The  steam,  which  is  condensed  by  tho 
expanding  air,  runs  back  into  the  boiler;  hence  no 
pump  is  needed,  and  the  grate  area  is  so  small  ae 
to  be  of  absolutely  no  inoouvcnionce  ;  the  whole 
apparatus  is  conipletely  out  of  sight. 

The  engine  is  provided  with  variable  expansion 
gear,  which  works  distinct  from  the  positive  action 
given  to  tbevalves  by  tbe  eccentrics.  The  expon- 
■ion  arrangement  works  so  efficiently,  that  the  ai 
can  be  entirety  shut  off  by  its  use ;  indeed,  thi" 
driver  controls  the  engine  by  the  expansion,  and 
not  by  tbe  throttle  valve. 

The  pressure  I  am  working  at  is  1,000  lbs.  on 
the  square  inch,  and  the  sizes  of  thrf  cylinders  are 
SO  arranged  that,  even  when  tbe  engine  is  working 
considerably  above  its  normal  power,  there  is 
cylinder  capacity  sufficient  to  allow  the  air  to  be 
rednced  to  the  atmospheric  line  before  it  is  dis- 


many  short  lines,  any  ^stem  of  mMhic 
ion,  to  ensure  its  general  adoption,  shonli 
)le  of  running  ton  miles  withont  reEl 
To  be  on  the  safe  side,  Itaketheresiatancsta 
tioii  on  a  fair  and  level  tramway  at  25  Ibi,  pai 
a'tsuiiiing  a  gross  load  to  bo  drawn  of  12  tons 
eni'iii'',  7  tons,  and  cor  5  tons.     This  will  r* 

to  ^o  a  distance  ot  10  miles. 

A.4suming  that  one-third  of  the  total 
>itorrd  up  in  the  air  could  be  rendered  st^ 
it,  will  be  seen  that,  with  a  reservoir  c^aa 
1 00  cubic  feet,  it  is  necessary  to  magaons  td 
at  1.000  lbs.  pressure,  to  bo  master  (■■ 
required  amount  of  work,   ^^  ^^^    =  jC! 

IF  6U0  lbs.  piessure  is  used,  at  least  200  euH 
of  reacrvoir  must  be  provided,  and  in  eitba^ 
much  larger  amount  will  be  needed,  if  a  IvatJ 
has  to  DO  incurred  by  wire-drawing  fl^ 
higher  to  the  lovrer  pressure. 

The  engine  stops  and  starts  with  the  ^M 
HI  ml  ordinary  locomotive;  the  use  of  te 
jircssure  onables,  in  the  high  pressure  porti 
lb'' r.-ngine,  very  small  cylinders  and  TslTti, 
slight  travels  to  be  used ;  hence  I  consdl 
machinewill  be  found  peculiarly ccouomicalini 
of  ropairs.  Tbecylindersandralvesof  thoa^ 
ulri'>idy  mode  have  never  required  to  bo  too 
mill  there  has  hitherto— after  extended  trial»- 
no  sign  at  all  of  wear.  The  joints  requin 
iiialiing  to  stand  1,000  lbs.  pressure,  but  once 
they  can  be  relied  upon.  With  any  sjit 
storing  power  by  compressed  air,  it  is  abu 
cGseiit^,  not  that  leakages  shonld  be  rcdooe 
iiiinimum,  but  that  there  should  be  actuitllf 
By  tbe  courtesy  of  the  Arsenal  authorities, 
iiWo.  to  satisfy  myself  that  this  condition  ea 
relied  upon.  In  the  laboratory  departmao 
Unvidson  is  daily  using  air  at  from  1,0001 
1  .hdit  lbs.  pressure,  and  he  has  assured  me  li 
use  gave  htm  no  more  trouble  than  steam,  nff 
tbe  iirrangemeuts  neceaaary  to  be  mode  went 

I  will  now  summarise  the  results  whid 
been  obtained  in  actual  practice  with  my  a 
oMil  then  offer  a  few  remarks  on  the  t^ 
conditions  involved  in  the  nse  of  oompreHsd 
I  The  No.  1  engine,  made  by  MMus.lEa 
'  Wurdle,  and  Co.,  of  Leeds,  -w  '  "  "■ 


oharffed,  thus  ensurmg  the  whole  of  the  energy    f^^^  months  in  the  grounds  of  the  Eoyjli 
Which  IS  stored  op  m  it  being  made  available.  The   Woolwich,  where  in  oourw  of  oontdnuJ  w 
|Kiw^  of  the  engmo  remains  practicably  constant  I  ^i,.,.^  „  gross  load  of  22  tons— 11  milea,  ■adl 
t  =  ...«»,.^.»  ,.  .™    I       .J   j^jjgg  respectively,  with  one  single  oii 


1  the  whole  of  the  air  in  die  ree.     

bauated  down  to  the  working  pressure, 
rendering  unneceaearr  any  special  reserve  of  airior 
mounting  inclines.  This  is  effected  in  the  following 
way : — The  power  developed  at  any  given  reservofr 
pressure  is  in  direct  proportion  to  the  quantity  of 
air  consumed;  the  use  of  the  expansion  va1vo, 
together  with  the  power  of  admitting  a  sufficient 
amount  of  pressure  direct  from  the  reservoir  int  n 
the  big  cylinders,  enables  the  quantity  of  air 
OOnsOmed  to  bo  vwied  in  proportion  to  Uie  work 
required  to  bo  done. 

There  is,  of  oonrse,  no  partioalar  viriue  in  the 
pressure  of  1,000  lbs.,  and  it  was  arrived  at  by  me 
ai  tbe  following  manner : — I  found  from  inquiry 
Moongwt  tauairt^!mihaAtM.  HoA,  thonglx  %wtc 


100  cubic  feet  of  air.  It  snbsequaitly  ■ 
trip  of  some  16  miles  on  the  South  BastO 
way,  from  Dartford  to  Woolwioh  and  back.  ' 
then  ran  on  the  Metropolitan  (Undvgioaa) 
way.  and  a  section  of  the  line  paawdowrt* 
kindly  famished  to  me  by  lb.  Tomlinw*' 
]ipp>findt^d  to  this  paper.  The  angina  and  M 
ti;c;<='thcr  weighed  about  20 tons,  andontlki 
with  some  fairly  heavy  curves  and  gtadiH' 
duty  done  was  throe  tons oonvsyedonsBol^ 
expenditure  of  one  cubic  foot  <a  aiTi  at  1^ 
initial  pressure. 

The  same  engine,  wmghing  fan  tons,  bii 
a '12-ton  Hotropoliton  anfiiw,  w^ttsitM* 
.md.Q&sverrbadn«^ttAilSin%iliI<i 
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At  tk  worVs  of  Messrs.  Adainson  and  Co.,  who 
m  ma(1e  the  reservoirs  I  am  nov7  using;  the 
igine  vu  lifted  off  the  ground  and  put  under  a 
mamoiDHter,  nnd  an  actual  result  was  obtained 
J»e  on  6  h  p.  (for  one  minute),  for  eacb  cubic  foot 
■ir  expended,  from  1,000  lbs.  This  is  about  33  per 
it  of  the  h.p.  expended  in  the  work  of  com- 

A.  ITo.  2  engine,  specially  made  for  tramway 
irpo«,  with  a  reservoir  capacity  of  60  cubic 
db,  tiD  vpry  shortly  be  at  work,  under  a  con- 
■dLiift  the  North  Me'ropolitan  Tramway  Oom- 
■i^itovorlc  their  Stratford,  Lpytonstonc,  and 
M^Fbrpst  lino.  It  has  been  tried  most  success- 
or* fte  Leeds  tramways,  and  also  for  shunting 
Mpm  tithe  Victoria  Docks.  I  append  a  stat?- 
UkbfXr.  Carr,  the  engineer  to  the  Docks,  of  the 
■kdone.  It  will  be  noticed  that  the  result  shows 
mtons  moved  one  mile,  for  the  expenditure  of 
Acalde  foot  of  air : — 

"JaoaiT  27.— Air-compressed  locomotivo  mode  for 
■njnil,  weight  about  7  tons,  working  on  a  piece 
A>^t  level  lino  in  the  Royal  Albert  Dock,  back  of 
y^iwd,  100  yards  in  length,  drawing  an  open  truck 
po^j  torn)  kden  with  11 J  tons  of  brick  rubbish. 
ivi^gAtmoved,  including  engine,  23  §  tons  (engine 
%  tnek  0,  bricks  1 1^  =  23|  tons).  The  engine  was 
nd  at  every  journey  of  100  yards.  The  pressure 
aver  at  tttarting  was  925  lbs. 

'jacMure.  Minntes.  Lbs. 

0  Jbt.  nn  1,000  yards  in  0,  ledaood  ppcMure  to  BD^l 
»      ..  ,.         9,  ,«  730  1 

0      i.  *•         9.  ,.  000  >. 

9       .•  „        13,  „  605 

(       f  .,        10,  „  620j 

Ijraxdsnin.    Lofl8  406llw.  inSOmin.  SmilesTSyaxds 

per  hour. 

Hinotcs. 
u       10, 
,.       10, 
»       10. 
*.       10, 


f» 


It 


Lbs. 

asof 

288f 
206j 


4,000  yards  run.     Tjosb  315  Ibe. 


BOSS  load  of  23 J  tons  was  taken  a  distance  of 
l|  mile8,  with  a  diminution  of  720  lbs.  from  an 
IRKnre  of  925  lbs.  per  square  inch,  ip  a  reservoir 
pt  capacity  of  60  cubic  feet.  This  is  equivalent 
upsDaiture  of  42  ft.  of  air  at  1,000  initial  pres- 
rUdi  represents  for  the  work  above  mentioned  a 
I  (tay)  3  tons  conveyed  one  mile  for  each  cubic 
!air  oonriumed.  The  line  was  straight  and  level, 
itfae  other  hand,  90  stops  and  starts  had  to  be 
a  the  distance  run. — Robert  Cabs." 

R  results  have  been  got  with  engines  that  are, 
(M,  a  little  stiff,  owing  to  their  not  being  yet  in 
V  work.  From  this  cause,  and  by  using  certain 
ved  arrangements  for  getting  more  beat  into 
ir  during  expansion,  I  anticipate  obtaining 
ranltfl  than  the  above.  Taking,  however, 
■Is  aa  they  stand,  they  mean  that  the  ezpen- 
<tf  from  ^  to  I  lb.  of  coal  will  take  3  tons 
on  an  ordinarily  level  railway,  or  develop 
for  1  minute  under  a  dynamometer. 
oompressing  engines  now  erected  at  Strat- 
rwe  indicated  at  Messrs.  Adamson's  Works, 
wm  from  the  results  there  obtained  that  the 
sitimaio  is  made  of  the  coal  required  to  pro- 
ift  cable  foot  of  compressed  air. 
use  of  compressed  air,  as  ordinarily  under- 
Biaaaa  only  tiie  reproduction  of  the  power 
ed  in  the  act  of  compression,  whether  steam 
nr  be  the  agent  employed.  This,  however, 
trielfy  tme  withiemenceto  the  latest  fonn 


of  engine,  as  heat  is  supplied  to  the  air  during 
expansion,  thereby  supplementing  the  store  of 
energy  ref-eived  from  the  original  source. 

As  mentioned  earlier,  the  whole  difficulty  in  con- 
nection with  the  use  of  compressed  air  arose  from 
the  loss  of  power  involved  in  the  way  in  which  it 
has  been  hitherto  used.  The  rationale  of  this  is  as 
follows: — Heat  and  power  are  exact  mechanical 
^equivalents,  as  shown  by  our  tulented  countryman. 
Dr.  Joule;  or,  to  put  it  more  plainly,  any  ex{>enditure 
of  power  produces  heat,  a  corresponding  amount 
of  cold  being  developed  in  the  source  of  energy* 
This  being  so,  the  air,  as  it  is  compressed,  receives 
the  heat  due  to  the  mechanical  energy  employed  in 
compressing  it ;  and,  in  accordance  with  a  well- 
known  law,  the  pressure  increases  in  proportion ; 
as  it  is  impracticable  to  keep  the  temperature  of  the 
reservoirs  above  that  of  the  atmosphere,  it  is  lost. 
When  the  air,  in  its  turn,  becomes  the  working  fluids 
the  energy  developed  requires  heat,  which  must  be 
obtained  (if  no  external  source  is  available)  from 
the  air  itself,  the  cold  produced,  or  rather  the  heat 
abstracted,  being  in  exact  proportion  to  the  power 
given  off.  It  will  be  seen  from  this  that,  if  arrange- 
ments are  made  to  withdraw  the  heat  of  com- 
pression, and  supply  an  equal  amount  during 
expansion,  the  power  given  off  by  the  working 
engine  will  correspond  with  that  absorbed  by  the 
compressors,  the  expansion  and  compression  curves 
being  on  isothermal  lines.  It  is  to  supply  this  heat 
that  the  cylindf>rs  of  the  engine  are  jacketted  vrith 
steam ;  each  unit  of  heat  abstracted  from  the  steam 
prevents  a  corresponding  drop  of  temperature,  and, 
consequently,  of  pressuro  in  the  working  cylinder  ; 
in  other  words,  it  is  turned  into  mechanical  energy. 
At  the  commencement  of  my  experiments,  the 
doubtful  point  was  whether  a  sufficient  amount 
of  heat  oould  be  got  through  the  walls  of  the 
cylinders  to  materially  affect  the  temperature  of 
the  air  within.  That  my  system  effects  this  is  shown 
by  the  air  being  exhausted  at  about  100^  Fahr. ,  when 
the  engine  is  doing  a  normal  amount  of  work,  and 
by  the  reduction  of  steam  pressuro  in  the  small 
generator,  which  takes  place  directly  the  locomotive 
is  started,  showing  that  the  energy  produced  in 
the  cvlinders  absorbs  heat,  which  is  abstracted 
through  the  metal  of  the  cylinders  from  the  steam 
surrounding  them,  a  corresponding  amount  of 
which  is  condensed,  and  trickles  back  as  warm 
water  to  the  generator  to  be  revaporated. 

I  have  not  yet  had  an  opportunity  of  indicating 
the  cylinders  either  for  temperature  or  pressure, 
owing  to  the  high  pressuro  used  necessitating- 
special  appliances,  but  I  hope  shortly  to  be  able  to  do 
so,  when  a  proper  curve  of  expansion  oould  be  laid 
down.  It  will  be  noticed  that  any  admixture  of 
air  and  steam  must  be  a  source  of  loss  if  the  same 
temperature  could  be  got  without  it  by  external 
jacketting,  as,  in  the  former  esse,  hot  water  would 
be  discharged  into  the  atmosphere.  For  the  purpose 
of  proving  the  correctness  of  my  views,  I  introduoedy 
as  an  experiment,  steam  into  the  second  cylinder 
of  my  No.  1  engine.  The  pipe  supplying  it  was 
furnished  with  a  back  valve,  so  that,  while  the  air 
could  not  enter  the  steam  pipe,  the  steam  could 
mix  freely  with  the  expanding  air,  so  soon  as  the 
pressure  of  the  latter  was  below  that  of  the  former. 
Just  as  much  steam  was  admitted  as  ooutd  be  done 
widiont  its  showing  at  the  exhaust.  Oomparatire 
trials  were  made  with  the  same  en^bie^  irackfid. 
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undet  thetwo  oiToiimstaiioea,  at  the  works  of  Messrs. 
ManntaR.'Wardle,  and  Co.  (themokarsof  theeogine, 
>t  Leed^,  and  it  was  foand  tliat  no  gain  in  ^ect 
waa  prodooed  bj  miiing,  vhereiM  tlie  oonyenience 
of  the  original  arrangement  y/ae  obvious ;  it  was 
-tiierefore  finally  adopted.  Thetemperatore  therebjr 
obtained  ia  amply  soffieiant  to  keep  thelubricatisg 
medium  employeil  in  a  proper  condition,  and  there 


The  Table  below  ihowa  very  clearly  the  im- 
portance of  avoiding  the  loaa  which  a  reducing- 
valve  entaili,  viz.,  a  direct  loss  of  no  less  than 
two-thirds  of  the  whole  energy  stored  up,  if  the 
air  at  1,000  lbs.  pressure  is  aUowed  to  expand  to 
t«n  times  its  bulk,  i.e.,  to  100  lbs.  on  the  inch, 
before  it  is  idmitted  to  the  working  cylinder. 
This  large  loss  would  be  still  further  increased  in 
practice,  as  the  average  pressure  at  which  the  air 
would  act  on  the  piston  would  be  considerably 
lessened  by  the  throne-valve.  Where  the  value 
of  the  system  depends  altogether  upon  the  amount 
of  available  energy  which  it  is  possible  to  store  up, 
it  is  of  the  first  importance  to  lose  none  of  it. 
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It  appeared  to  me  absolntely  essential,  before 
ooinpreued  air  oonld  come  into  practical  use,  that 
Bome  conatmotion  of  engine  should  be  designed 
which  would  avoid  the  great  loss  whidL  wire- 
drawing from  high  pressurea  would  entail.  The 
modern  practical  ateom  engineers  recognise  the 
desirability  of  this ;  and  if  it  is  neoessary  where 
steam  is  used,  it  is  infinitely  more  so  in  the  case  of 
air  where  the  fluid  is  more  costly,  and  the  lose 
from  wire-drawing  greater  in  proportion  to  the- 
increased  difference  between  uie  reserv'-  -"■' 
boiler  pressures  respectively,  and  those 
oylinden. 

The  curve  ahown  in  tLe  diagram  expreesw 
graphioally  the  available  power  at  different 
prwmirea  dan  the  loss  from  wire  -  drawing. 
The  diffiBoenoe  between  on  engine  working  wiUi 
er   withont   oon^ete    expansion  may    ' 

venienUy  likened  to  the  work  done  by 

on  B  traadmill,  in  the  one  ease  stepping  directly 
on  to  the  wheel  from  a  high  ijatfoTm,  and  in 
tlw  other,  having  mounted  the  platfonn,  walking 


I  have  before  alluded  to  the  rei 
system  has  given,  and  the  highest  u 
furly  bo  clumed  for  them  in  specia 
for  Uie  working  of  underground  rai. 
ways,  and  to  supersede  the  employ 
in  mines.  The  entire  average  co 
£lnglish  tramways  is,  approxima 
mile  run,  whUe  the  receipts  are  If 
enoe,  4d.,  representing  the  interns 
dividend  on  the  capittd  employed. 

The  Company  now  working  n 
willing  to  undertake  the  tracting  i 
(Jd.  per  tram  mile,  which  correspouc 
iibout  Id.  per  mile  over  horse  tracti 
for  two-horse  cars,  7d.  per  tram  mi 
will  increase  tramway  dividends  25 
apectiveof  releasing  the  capital  rep 
horses  nOw  employed,  which  w 
Moreover,  a  change  from  horse  to  d 
tion  ia  desirable,  from  ■  bumanil 
view ;  the  strain  put  on  the  tramwa 
severe,  owing  to  the  weight  to  be  a 
inelastic  character  of  the  load,  i; 
and  on  inclined  lines  the  condition 
often  pitiable. 

In  mining,  too,  the  horses  and  p 
have  by  no  means  happy  lives,  s 
with  a  heavy  train  of  tubs  behinii 
step  may  cause  them  to  fall  in  fron' 
while  the  lights  they  are  supposed  1 
qnently  wanting ;  as  they  are  so  mu 
too,  the  tender  meroiea  of  their  dri 
public  control.  Any  system  of 
would  be  an  nnmitigated  blessing 
of  the  brute  creation  which  ia  ee 
ground. 

The  Channel  tunnel  scheme,  now 
have  actually  ooBimenced,  is  at 
public  attention,  and  it  is  hardl; 
statement  to  make,  without  air  '. 
tunnel  could  neither  be  constructed 
able  time,  nor  properly  worked  M'h 

The  most  difficult  problem  in  t 
its  construction  is  how  to  remove  t 
small  opening  the  dtbJaii,  and  inti 
and  material  necessary  for  Uie  cc 
work,  the  working  faces  being  perl 
the  entrance. 

No  system  of  traction  by  horses  c 
its  speed  would  be  confined  to  thre< 
Bopes  would  be  impossible,  as  tht 
trains  would  be  continually  vary 
No  amount  of  artificial  veotilatioi 
steam  locomotives  to  be  used.  Thi 
however,  not  only  overcomes  all  t 
hut  it  actually  improves  the  ventila 
ing  the  permanent  traffic,  t-a-Hng  t 
of  the  train  to  be  200  tons,  this  wi 
cubic  feet  of  air  per  train  nule,  or  i 
do  the  20  miles  between  the  Preni 
coaata.  A  60-ton  engine  could  cai 
easily ;  there  would,  however,  ]> 
difBculty  in  having  an  air  mai 
charged,  extending  the  length  of  t 
which,  in  the  event  of  the  neoei 
engine  oould  ohtun  the  supply  of  i 

As  regards  the  TTndergronud  Be 
I  reoently  made  show  the  perfeot  ] 


twD-thiida  of  Uie  way  down  again  before  putting  working  the  baffle byoc 
Air  waf^t  oa  ihe  wbieL  I  tetolving  ttaaU  «ntinl7 
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_  ,  ■  oaanot  vary  muoh  one  way 
ott«  il  lir  be  tobrtitated  for  steam,  no 
ihtmbrt  ontUy  would  have  to  be  in- 
b  pbDt  Tlie  paUio  papers  teem  with 
iraimdttticlM  on  the  iajniiona  effects 
ttbntbe  bad  gases  and  defective  ventiU- 
ftiiius.  Itreata  with  the  public  to  jadge 
[dufvill  be  willing,  should  it  be  neoes- 
t  pif  1  little  more  for  their  tickets  and 
Wlimziy  of  bnsh  air.  Hj  own  impression 
llcoit  to  the  railway  wonld  be  more  than 
Afaoed  by  the  gain,  but  at  the  votj  ont- 
■h[if  loss  it  were)  would  be  ooT^«d  by 
Imhc  in  the  fuea.  The  aoienoe  of 
l^n  ott  a  lai^  acale  is  only  in  its  infancy ; 
Mm  fiald  is  opened,  if  only  it  is  found 
m  to  BMonfactiiTe  energy  at  fixed  centres, 
■ftlu  power  of  looomotion  ready  for  use. 
•  4otbt  that  DOTtwressed  air  has  a  very 
^bifore  it,  and  tnose  who  are  finrt  in  the 
■  btbefiirt  to  reap  the  benefits  arising 


DISCCBSION. 


iOMB  Hid  thej  must  feel  indebted  to  Colonel 
for  this  new  inTsntion  of  his,  whiah  seemed 
fai  the  future  to  ootmpy  a  vtry  prominent 
tt  was  no  longer  an  bypothetical  scheme, 
n  pnotically  tried  at  Woolwich,  on  the 
m  Railway,  and  on  the  Uetmpolitaii 
1  actnal  work ;  and  it  had  ainoe  been 
I  tramway  which  was  abont  to  adopt  it. 

to  him  that  the  main  prinoipte  ocuui^ted 
wt  in  combtoation  with  the  preuuro  of 
i  they  knew,  mmple  compreeaed  air  had 
rfoiP,  bnt  hod  never  ntoceedcd  in  any  proc- 
Colcoiel  Beaumont,  however,  appealed  to 
the  diffionlty  by  JBokettin^  the  cylindare, 
tans  he  obtiuntia  greater  elasticity  in  the 
mat  BBTing  in  the  nee  of  it.     This  seemed 

bnt  all  great  inTentiona  were  simph  " 
■  ■)  the         


of 
t  immediately  before  them. 


Dtagesap. 
>  tramways. 

to  compete  injnrionaly  , 

be  made  very  valoalde  as  aoiiHoneH  and 
■m  ;  andthismvention  was  spocially  caloU' 
rt  that  movement.  In  the  conntrr  70a  often 
station  wbioh  was  two  or  three  miles  from  the 
Kded  to  go  to,  and  if  the  railway  companiea 
mote  tnumways  in  sacb  sitoationa  where  it 

a  to  make  a  regular  railway,  the  amount 
ll  would  be  developed  wonld  be  very 
>.  Hibtb  were  many  difBculties  oon- 
ll   Uie  nae   of   hone  -  power ;    hoieea   re- 


1  air-engine  was  free 
Once  provided,  all  you  had 
I  flu  it  with  ail  by  moans  of  a  steam-engine, 
t  an  engine  of  enonnoos  power  entirely  nnder 
rhUlt  joa  oonld  convey  a  conmderable  load 
fa  rnOsa  with  ease,  "nie  only  question  was 
flke  — >^«*  for  oompreovng  the  air,  which 
•oold,  no  dimbt,  in  some  oases,  be  eSeoted 
t  vina  or  water  power. 
IH  — -"*-^  that  all  who  travelled  by  the 
d   Biflmf   would   be    grateful   for   the 


1  Bdny 

t   Urn    erOs 

lib   tbey   had   to    endure 
■b     Air  was  ene  of  the 


that   I 


bod 


'lemeoti  given 
htman  Ingenul^  to 
Cdon^  Beaomoat  had 


proctioally  shown  how  it  might  be  used,  and  no 
doubt  many  ingenious  men  would  soon  be  turning  tbsir 
attention  to  the  improvement  of  this  apparently  rimple 
bnt  most  useful  apporatas.  He  would  suggest  that  the 
heat  required  around  the  cylinder  might  he  obtained  by 
the  use  of  liquid  fuel — a  subject  which  had  been  for 
some  years  before  the  Institute  of  Naval  Aiohiteots, 
and  thus  the  necessity  for  having  a  stoker  wonld 
be  avoided.  This  saving  effected  on  the  Under- 
ground Railway  might  go  a  good  way  towards  the  coat 
of  providing  the  stationary  engines  for  oompreiimng  the 

Vr.  e.  Btsvanfon  said  that  two  of  the  Hekanti 
detached  air-engines  were  placed  on  the  Wantue 
tnmway  in  July  last,  and  oontinned  to  work  Vba 
passenger  trafSc  of  the  line  between  the  town  and  the 
Great  Western  Railway  Station  at  Wantage-road  until 
tbe  following  October,  the  pumping  station  for  sup- 
plying the  engines  with  oompraased  air  haring 
previously  been  set  upon  a  piece  of  ground  in  the 
tramway  station-yard  at  the  Wantage  end  of  the  line. 
The  euRinee  ran  on  ordinary  days  four  journeys,  each 
to  and  from  the  town  to  the  station,  and  on  market  days 
and  special  occasions  five  jouTneys  each,  often  taking 
two  unded  cars  up  and  down.  No  goods  trafSc  was 
conveyed  by  them,  bat  a  trial  was  ma^  en  a  portion  of 
the  Une  with  a  heavy  truck-Iced  of  coals,  which  one  of 
them  moved  with  ease  up  a  gradient  of  1  in  U,  The 
distance  travelled  over  by  each  engine  without  a  fresh 
charge  of  air  was,  as  nearly  as  poaaible,  Ave  miles,  and 
the  quantity  of  air  required  for  propulsion  varied 
according  to  dronmstoncea,  but  generally  exhausted 
about  70  per  cent,  of  the  quantity  stored  in  the  engine 
and  car  for  the  eervioe.  The  apparatus  connected  with 
each  engine  foroarryiugthssapplyof  air  for  the  journey 
cooriBted  of  tour  strong  steel  olyindrioal  vessels,  three  of 
which  formed  tbe  battery,  and  one  the  reserve.  The  ait 
at  starting  was  compressed  into  these  oontalners  up  to 
30  atmospberes,  or  G50  lbs.  to  the  inch.  After  the 
joomey,  tbe  pressure  geoorally  ran  down  to  about  6  at- 
moaphcree  in  the  battery,  and  27  atmospheres  in  the 
reserve.  The  air,  before  passing  into  the  cylinders,  was 
expanded  by  being  forced  through  hot  water  at  a  tem- 
perature of  about  SOD"  Fahr.,  which  gave  it  additional 
moisture,  and  acted  as  a  Inbiioont  to  the  cylinders  ;  the 
pressure  at  which  the  air  was  supplied  to  the  cylinders 
varied  according  to  the  propelling  power  required,  but 
seldom  eioeeded  70  lbs.  to  the  inoh.  The  speed  at  which 
the  engines  travelled  on  the  line  averaged  about  nine 
miles  an  hour,  but  from  the  preesore  available,  it  was  dear 
almost  any  reasonable  speed  could  be  easily  attained  by 
them.  The  smoothnees  and  freedom  from  clatter, 
hissing,  and  noise  of  every  deacriptdon,  was  very 
great,  and  on  no  oocasion  did  he  observe  the  slightest 
appearance  of  vapour,  steam  or,  smoke,  either  from  the 
cyhnders  or  the  exhaust,  and  he  was  not  aware  of  any 
horse  having  been  frightened  the  whole  time  the  engines 
were  running.  He  was  not  able  to  ascertain  the  cost 
of  producing  the  air  for  the  propulsion  of  the  cars  per 
mile  by  the  Mekarski  airengmes,  as  the  air-engine  com- 
pany worked  the  traffic  for  three  months  at  tneic  own 
expense,  but  as  farashe  oonldleam,  it  took  abont  24  cwt.of 
coalsVcr  dayto  produce  thepower  neoeasary  torjoopelling 
the  cars.  He  did  not  consider,  in  this  re^ieot,  that 
anything  liko  the  best  results  of  nnrnprsniring  the  air 
were  obtained,  as  the  bailer  used  for  the  purpose  of 
working  the  compressing  engines  appeared  unsuitable, 
and  swallowed  up  an  ei^vagant  quantity  of  f  nel,  and 
the  whole  apparatus  was  too  ponderous  for  the  smldl 
amount  of  work  that  had  to  be  done.  With  the  sinqile 
exception  of  the  ooat  of  working  (which,  at  present, 
appears  to  be  in  excess  of  steam,  although  less  than 
horse  power),  he  knew  of  of  no  motive  power  so  free 
from  imperfeotian,  and  so  fully  under  control,  as  com- 

Sreesed  air  for  tramway  and  railway  lines,  as  well  as 
>r  a  great  Tariety  of  othv  pnrposes,  where  a  olaan 
and  noiseless  motin  powtc  lam^idn^ 
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.  ILr.  Frandf  Cobb  asked  what  were  the  j^radients  on 
i|r]iid!i  the  engine  had  worked,  with  a  train  behind  it. 
Sbnie  of  the  gradients  on  the  section  of  the  Metropolitan 
line,  as  shown  on  the  diag^ram,  appeared  to  be  as  high 
as85^ 

Colonel  Beaumont  said  the  section  was  exaggerated. 
The  steepest  grradient  he  had  worked  on  the  Metropoli- 
tan Kailway  was  1  in  75.    The  steepest  on  the  line,  he 
believed,  was  near  Snow -hill,  where,  tor  a  short  distance, 
it  was  1  in  40  ;  but  the  steepest  he  had  taken  the  engine 
oyer  was  from  Pracd- street  to  Edgware-toad,  wliich 
was  abont  1  in  70  or  75.   The  steepest  tramway  gradient 
he  had  worked  was  1  in  13  at  Leeds,  in  Gooperago-street. 
There  was  nothing  in  the  use  of  compressed  air  which 
assisted  an  engine  to  mount  a  gradient,  or  the  reverse, 
aB  compared  with  steam.  Steam  or  air  could  only  supply 
the  motive  powers  to  the  whcelK,  and  if  the  wheels  re- 
fused to  gnp,  the  engine  and  its  load  must  remain  at 
the  bottom  of  the  hiU.  But  there  was  one  point  in  wliich 
it  seemed  to  him  that  compreswd  air  had  a  great  ad- 
vantage.    If  you  had  a  detached  engine,  and  it  had  to 
work  up  steep  gradients,  such  as  1  in  15,  or  1  in  18, 
similar  to  thode  which  often  ot.'curred  iu  tramways,  as 
in  the  case  of  the  North  Staffordshire,  you  could  not 
get  an  engine  to  moimt  such  an  incline  with  a  reason- 
able load  behind  it,  unless  it  had  a  weight  of  about 
18  ton.s,  which    meant  that  tliat  weight  had  to  l>e 
dragged  over  the  whole  line  in  order  to  get  over  the 
difficulty  of  that  single  pri'adieut.     Now  this  difficulty 
was  removed  if  you  could  combine  the  engine  and  the 
car.    The  difficulty  of  doing  this  iu  the  case  of  steam 
was  very  great,  but  with  compressed  air  there  was  no 
difficulty  whatever,  as  the  reservoirs  could  be  carried 
on  the  top  of  the  car,  or  under  the  seats.    The  remarks 
just   made   on  the  Wantage    tramways  had  a  very 
miportant  Higuiticanco,  because  they  showed  that  lu- 
sted of  compressed  air  being  ridiculed  as  a  motive 
power,  as  was  the  case  a  few  years  ag^,  it  was  creeping 
into  public  favour,  and  there  was  a  growing  opinion 
that  it  was  one  of  the  coming  powers  of  the  future. 
The  result  of  the  trial  made  at  Wantage,  and  it  was 
only  a  trial,  showed  that  compressed  air  answered  all 
the  purposes  required  of  it,  and  that  was  an  enormous 
step  forward.    The  only  objection  was,  that  Mekarski 
gave  no  satisfactory  information  as  to  the  cost.     Now, 
it  was  exactly  on  that  point,  having  seen  what  the 
Mekarski  engine  did  in  Paris  and  elsewhere,  that  ho 
took  up  the  question;    and   he  saw  that  compressed 
air  oould  only  be  used  advantageously  by  avoiding  tlie 
enoimous  loss  shown  in  the  diagram  to  arise  from  re- 
ducing   the   pressure,    and   supplying   the   necessary 
amount  of  heat  by  steam- jacketting  the  cylinder,  which 
were  really  the  alpha  and  omega  of  his  improvements  in 
the  application  of  compressed  air. 

Hr.  C.  B.  King  said  it  was  not  quite  correct  to  state, 
with  regard  to  the  North  Staffordshire  tramways,  that 
it  required  an  engine  weighing  13  tons  to  get  up  the 
ihdine.  It  was  done  with  a  steam  locomotive  weighing 
only  9  tons.* 

Colonel  Beanmont  said  his  information  was  derived 
from  the  experience  of  Messrs.  Manning  and  Wardle, 
who  put  on  an  engine  which,  ho  believea,  weighed  12 
tons  empty  ;  at  any  rate,  he  was  within  the  mark  in 
saying  10  tons  empty,  and  he  contended  that  that  was 
far  too  heavy  a  weight  to  put  on  any  tramway  line. 

Hr.  Bodmer  said  the  theoretical  advantages  of 
Colonel  Beaumont's  system,  over  those  in  which  reducing 
valves  were  used,  must  be  conceded,  but  the  difficulty 
which  at  once  ooourred  to  an  engineer  was,  how,  with 
sndh  high  presanres,  were  leakages  to  be  avoided,  and  ho 
shoold  Uke  to  have  this  explained. 

*  Hr.  Haughton  congratulated  Colonel  Beaumont  on 

— *■ ' ■ 

''*  ne  gmdtentB  upon  the  North  Btaffoidnhiro  Tram'nray  are 
exocptionally  beavy^  xunging  irom  1  in  12  (for  12b  iexX)  to  1  vaSd 
(for  j,(iH  feet}. 


the  way  in  which  he  had  compresaed  his  piper, 
whilst  complimenting  him  on  its  construction,  most 
he  should  navo  liked  to  hear  a  little  more  abool 
construction  of  the  engine.  He  should  like  to  1 
how  this  enormous  pressure  was  dealt  with,  sni 
whether  there  would  bo  an  v  difficulty  in  MSa^ 
still  greater  pressures.  If  these  enonnoos  pni 
could  be  satiffiactorily  utilised  in  every-daj  irai 
should  g^ain  advantages  we  had  never  hitherto  en; 
for  if  air  could  be  compressed  to  a  pressure  of  1 
2,000  lbs.  to  the  square  inch,  or  even  peifaapfl 
there  would  be  an  enormous  gain  of  power, 
peculiarity  of  this  engine  seemed  to  be  the  intro 
of  air  at  an  enormous  pressure,  and  the  ooi 
cation  by  external  means  the  heat  neeese 
enable  it  to  expand,  thus  utilising  the  power  €ie 
within  it.  If  the  engine  worked  satisactorilx 
seemed  to  have  done  so,  and  would  oontmue  i 
I  satisfactorily,  there  was  a  very  great  future  he 
for  it  was  evident  that  certain  railways  could  * 
worked  by  this  or  one  or  two  other  means.  TA 
instance,  the  Channel  tunnel :  they  had  all  bad  pV 
cxpcrionpc  of  the  defects  of  ventilation  on  tht  H 
ground  Railway,  and  it  was  therefore  obnoustHi 
a  tunnel  22  miles  in  length,  the  atmosphere «•■ 
absolutely  jicstilontial  from  the  products  of  oodM 
if  steam  were  used.  For  the  tunnel  to  be  a  oMI 
must  be  worked  either  by  the  pneumatic  syiteB-^ 
of  wind  behind  the  traun,  or  by  some  compiw 
system,  or,  lastly,  b^  an  electric  railway,  sacht 
now  about  being  tried  in  New  York.  Heshi 
glad  to  know  whether  these  high  pressures  a 
indefinitely  utilised,  and,  further,  what  was  the 
I  amount  of  duty  per  lb.  of  coal  obtained  diuring 
j  of  compressed  air. 

I  Hr.  Perrett,  whilst  wishing  Colonel  Beaumon 
Success,  feared  that  his  views  as  to  the  applicf 
his  system  to  tramways  were  rather  too  sanguii 
had  stated  the  traction  at  25  lbs.  to  the  ton,  « 
might  be  so  where  the  tramway  was  new  and  go 
the  road  clean,  but  from  some  practical  experii 
know  that  45  lbs.  to  50  lbs.  would  be  nearer  th 
as  an  average,  and,  therefore,  half  the  power  w 
at  once,  ms  calculations  referred  to  a  practical 
line ;  and  it  would  be  the  same  thing  where  the  gi 
did  not  exceed  1  in  100  or  1  in  80,  because  wl 
lost  in  going  up  hill  would  be  gained  in  going 
but  with  anythmg  beyond  that  you  required  an  e 
X)Ower  in  g^ing  up,  and  to  put  on  the  breaks  goinj 
On  the  majority  of  level  tramways,  the  oompaai 
satisfied  with  horses,  but  they  wanted  mec 
power  to  work  them  up  over  steep  places ;  but  i 
places,  it  seemed  to  him  that  compressed  air  wi 
factory.  He  had  in  his  mind  two  towns,  one  d 
had  an  average  gradient  of  1  in  34,  rising  in  son 
to  1  in  17,  for  4,000  yards.  In  that  place  tht 
very  anxious  to  have  some  mechanical  power, 
horses  could  do  the  work,  he,  though  an  enginee 
confess  he  should  prefer  them  to  any  nee 
arrangement,  if  it  oould  be  done  for  the  same 
To  his  mind,  it  depended  far  more  on  the  sb 
of  the  engine  and  on  the  abienoe  of  repsin  \ 
anything  else.  The  cost  of  repairs  with  stei 
enormous  compared  to  any  other  item,  even 
fuel.  If  coals  cost  Jd.  or  jd.  a  mile,  xepain 
cost  2d.  and  2id.  fn  fact,  the  driver^s  wage 
to  more  than  Uie  coal.  Again,  the  effideney 
new  engine  seemed  to  depend  on  havinff  a  aniiZ 
attached  to  it,  but  for  his  part  he  diaala  waA 
it  if  this  eonld  be  dispensed  with.  Oonqpns 
had  many  advantages,  but  it  nmst  be  ooapin 
the  steam-eng^e  of  the  pzeeeot  daj,  nol  wifl 
it  was  some  years  ago. 

Colonel  Beaumont,  in  reply,  said  fkf^  witii  i^ 
the  question  of  leakage,  anyleakigv  ta  th»  n 

wo\OA  \><i  iti\a\,  Xjwt   th#»y  wn«  aUe'  noir  tfl 
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iMotdj  bottle  tigbt,  with  no  leakage  what- 
I  No.  2  enjrine  wa8  pampcd  np  when  it  wbjb 
e  Vieioria  Docks ;  abcmt  300  11m.  preaimre  wan 
•boot  Christmas,  and  a  sufficient  amount  of 
iMtinit  to  move  the  engine  only  a  week 
to  tl»  pnmsions  necessary  to  pitrrent  leakage 
fani,  lie  oonid  not  go  into  the  details  in  such 
|,  witlkoat  drawings  and  diagrams,  but  the 
mamflar  to  that  employed  by  Perkins  for 

fnisiirB  steam-engine.  The  leakage  was 
by  btrmg  a  scries  of  rings,  which  acted  as 
■tteiir,  and  made  the  piston  all  but  tisrht. 
ittttit  was  not  absdutly  tight,  it  would  bo 
Htkit  the  second  cylinder  took  up  any  leak- 
ill  first,  and  he  did  not  bclicYC — although  it 
|irik  without  indicator  diagrams  to  say  that 
Mit  any  serious  lorn  from  leakage  occurred, 
■nd  tear,  the  engine  wliich  was  tried  on  the 
*d  Railwar  remained,  so  far  as  its  \ti1vcs, 
i^nd  details,  were  concerned,  prwisely  in  the 
Knuitleft  the  makers*  yard  abouta  yearago, 
If  done,  not  continuous  work,  because  there 
Mtheopportuuity  for  that,  but  havin*?  run 
srhimdrcd  miles,  and  required  absolutely  no 
iIL  He  thought,  in  using  these  high  prcM- 
I)j  wear  and  tear  would  be  diminished  rather 
ml.  The  eng^e  must  be  powerful  wlien  it 
i  Ifetropolititn  locomotive  weigldng  iO  tons, 
was  running  U)  miles  an  hour  the  motion 
I  admitting  the  air  was  so  small  as  to  be 
leptible,  uad  the  valTcs  by  wluch  the  Iiigh  j 
waft  admitted  were  hardly  as  big  as  the  ton 

The  force  stored  in  the  uir  at  thirt  high 

so  great  that  it  required  a  very  nmull  cou- 
iir.  At  the  same  time,  while  perfectly  safe 
per  precautions  were  taken,  it  was  no  doubt 
ithout  proner  precaution.  To  see  that 
jre  absolutely  tight,  he  had  a  valve  made 
1  by  means  of  an  excentrio  in  the  builder*  s 
was  kept  running  for  two  or  three  davH, 
fC  off  and  admitting  air.  AVhen  the  valve  ! 
rork  it  was  absolutely  tight,  so  that  you 
fcty  put  your  eye  to  it,  and  look  up  the 
le  instant  it  was  lifted  the  very  least,  the 
gh  pressure  coming  out  exerted  so  great  a 

would  not  only  tear  a  piece  of  paper 
nt  if  you  put  your  hand  underneath 
ear  the  flesh  off  your  bones.  Yet 
ength  of  time  these  valves  hod  been 
lad  not  been  able  to  detect  the  sb'ghtest 
r  deficiency  in  the  engine.  One  gentleman 
r  further  mechanical  details,  but,  for  the 
id  given,  it  was  impossible  to  go  into  that ; 
;  aay,  that  after  the  air  had  passed  the  high 
odera,  there  was  no  difference  in  principle 
ngine  and  an  <irdinary  piece  of  machinery. 
leen  asked  if  it  would  be  practicable  to  use 
sure  of  1,500  or  2,000  IIm.  on  the  inch, 
tent,  that  opened  a  new  and  most  import- 
ich,  by  degrees,  he  was  hoping  to  occupy. 
m  air  to  be  compressed  to  lo,000  lbs.  on 
iieh:  that  was  done  by  a  gentleman  at 
his  object  being  to  supersede  the  uao  of 
blasting  in  mines.  He  was  turning  his 
this  d&eetion  ;  but  finding  this  had  been 
onoe  abandoned  it,  as  another  gentleman 
the  ground  before  him.  He  did  not  think, 
i  the  way  in  which  it  was  being  applied 

praotioable,  and  he  was  now  in  commuui- 
mio  people  to  see  if  some  moans  could  be 
biefa  the  nse  of  compressed  air  could  l)c 
w  dangnoQs  explosives  in  mines.  It  was 
to  compross  air  up  to  15,000  lbs.  to  the 
m  Tou  oame  to  nse  it  ag^ain,  no  doubt  a 
lenltiea  would  arise.  He  woiild  say,  how- 
I  long  a  mcmmi9  of  1,000  lbs.,  instead  of 
nd  snything  enormous,  would  ho  looked 


upon  as  a  reasonable  pressure.  For  tramway  and 
similar  purposes,  if  you  could  go  a  distance  of  10  miles 
with  a  single  charge,  there  was  no  great  object  in  goings 
to  a  higher  pressure,  but  in  other  oases  it  womid  be 
neoesHary.  It  had  been  suggested  to  him  several  times 
to  make  a  compressed  air  tricycle,  and  he  intended  to  try 
it.  He  thought  it  could  be  done,  but,  in  dealing  with 
these  very  high  pressures,  you  had  to  deal  with  foroes 
which  a  steam-eninne  had  not  to  contend  with,  and  eon - 
sequently  when  ho  put  the  matter  into  a  draftsman' » 
hands,  he  brought  out  designs  which  were  inoom- 
patiblo  with  the  light  form  which  a  tricycle  must  take. 
At  the  same  time  ho  1)elieved  it  was  posHible  to  make  a 
tricyclic  which  should  go  three  miles  without  recharg- 
ing, but  the  solution  of  the  problem  de|)ended  on  the 
possibility  of  constructing  an  cngino  to  work  at  a 
prc»wun>  of  s;iy  2,000  lbs.,  and  which  should  lose  no 
power  by  the  use  of  a  reducing  valve.  With  re- 
ganl  to  the  amount  of  coal  needed,  the  figures 
would  hti  found  in  the  paper,  and  that  was  an 
all  important  point  with  regard  to  the  application 
of  compressed  air  t<i  tnimways.  The  results  of  the 
trials  already  made  were  all  summed  up  in  the  state- 
ment that  one  cubic  foot  of  compressed  air  would  take 
three  tons  one  mile  on  a  railway ;  and,  with  proper 
arrangemeuts,  J  Ih.  of  co:il  would  compress  one  cubits 
f<X)t  of  air  to  00  atmospheres.  Consequently,  Jib. 
of  coal  conMumeJ  under  the  boilers  of  a  properly 
C(mstructed  compressing  engine  would  take  one  ton  of 
mile,  which  about  corresponded  to  the  average  duty  a 
coal  in  a  LxMimotive.  It  might  be  said,  if  that  was  the 
caw,  there  would  be  an  end  of  ordinary  locomotives,, 
but  that  did  not  follow,  because  a  variety  of  other  con- 
siderations came  in,  especially  the  extra  cost  of  plant. 
The  Underground  Railway  could  probably  be  run  at 
about  the  same  working  cost,  but  it  would  n*quire  an 
increase  of  50  per  cent,  in  the  value  of  the  plant,  and  the 
bulk  of  the  present  plant  would  be  rendered  UHoler«.  Mr. 
Perrett  said  he  woidd  sooner  see  the  work  of  tramways- 
done  by  horscw  than  engines,  but  in  winter,  and  bad 
weather  especiiilly,  the  horses  had  a  very  hard  time  of  it, 
and,  therefore,  he  should  have  rather  expected  an  engineer 
to  say  that  he  would  prefer  to  see  the  horses  doing  some- 
other  kind  of  work.  But  that  point  did  not  really 
concern  an  engineer ;  because  ho  was  quite  certain  that 
no  system  of  mochanictol  traction  had  any  chance  of 
superceding  horse -power  unless  it  showed  a  saving.  In 
that  view  the  offer  he  was  prepared  to  make  wan 
to  take  any  tram  line  and  tract  it  at  0<l.  per  mile, 
instead  of  7d.,  which  represented  the  average  cost  of 
horse  traction,  as  would  be  seen  by  an  examination  of 
the  aocoimts  of  the  North  Metropolitan  Trnmi^'ay  Com- 
pany. That  would  show  a  saving  of  Id.  a  mile,  which 
would  add  25  per  cent,  to  the  profits.  The 
same  gentleman  seemed  to  think  there  was  a  diffi- 
culty about  a  compressed  air-eng^e  mounting  steep 
gradients,  and,  if  that  were  the  case,  any  engineer 
would  be  a  lunatic  to  think  of  introuuoing  it ; 
but  the  fact  was,  of  all  lines  he  should  prefei* 
to  work  with  comprcHsed  air,  would  be  one  with, 
a  steep  gradient;  becaui<c  the  cost  of  horse  flesh  in- 
creased in  proportion  to  the  g^dient,  and  so  did  the 
difficulty  of  working  with  a  steam  locomotive  ;  simply 
because  tlie  boiler  was  tipped  up  ut  an  angle,  and, 
consequently,  laid  bare  the  tubes.  They  all  know  the 
danger  and  difficulty  wliich  attended  any  portion  of  the 
tub^  of  a  locomotive  getting  burned,  because  the  cont 
of  it  depend  principally  on  keeping  the  boiler  in  mpair. 
Tliis  was  so  important  that,  in  Home  coses,  where* 
steep  gradients  had  to  be  encountered,  a  vertical  Iniiler 
was  used,  but  that  was  always  an  unsatiNfactory 
arranprement.  Another  difficulty  was  that  it  was  quite 
impo5wil)le  for  a  steam  locomotive  to  proportion  itn 
weight  to  the  work  it  had  to  do.  Tlie  boiler  had  to  be* 
capable  of  Rupplymg  the  cylinders  with  steam,  in  pro- 
portion to  whatever  the  maximum  draw  might  be,  and 
the  maximum  draw  d<>pended  on  the  maximum  ineUnii« 
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ike  engine  had  to  ascend.  With  compressed  air  this 
difficulty  did  not  arise.  Yon  could  run  up  an  incline 
of  1  in  14,  with  a  oomparativelY  small  supplj  of  air  in 
the  reservoir,  because  you  could  take  in  a  xreeh  supplj 
•either  at  the  bottom  or  the  top  of  the  incline.  Con- 
4Bequentl7,  if  you  were  working  a  tramway  line,  where 
the  indine  for  a  short  distance  was  very  severe,  it  would 
need  no  special  arrangement  beyond  a  provision  at  the 
bottom  01  the  incline  for  giving  the  engine  a  fresh 
supply  of  air. 

The  Ohairman  then  proposed  a  vote  of  thanks  to 
Oolonel  Beaumont  for  his  interesting  paper,  which  was 
carried  unanimously. 


MISCELLANEOUS. 


A  NEW  TELEPHONE. 

A  paper  *'0n  the  .Conversion  of  Radiant  Energy 
into  Sonorous  Vibrations,"  was  read  before  the  Bo^ 
Society  last  week,  hy  Mr.  W.  H.  Preeoe,  the  electrician 
to  the  Post-office.  The  remarkable  discovery  of  Messrs. 
Crraham  Bell  and  Sumner  Tainter  that  the  rapid 
intermittent  incidence  of  rays  of  light  on  discs  of  hard 
-substances  produces  sonorous  vibrations  has  attracted 
very  much  attention,  and  has  excited  much  physical 
w^ork  to  solve  an  unexpected  problem.  The  advocates  of 
the  emission  theory  of  light  have  striven  for  200  years  to 
obtain  such  a  proof  of  their  theory  and  have  failed.  Why 
have  Bell  and  Tainter  succeeded,  or  have  they  succeeded 
^at  all?  May  not  their  phenomena  be  due  to  some 
other  cause  than  to  the  incidence  of  light?  It  was 
suspected  by  many  that  it  was  a  heat  effect,  and  not  a 
light  one  at  all.  M.  Mercadier,  in  Paris  (Comptes  Ren- 
<lus,  Dec.  6th,  1880),  and  Professor  Tyndall  (Proc. 
R.S.,  Jan.  3rd,  1881)  have  placed  this  beyond  the  region 
of  doubt,  and  now  Mr.  Preece  has  completed  the  chain 
of  evidence  by  a  careful  and  elaborate  inquiry  into  the 
•cause  of  the  phenomena.  In  the  first  part  of  his  paper 
he  has  shown  that  ebonite  and  india-rubber,  though 
opaque  to  the  light  rays,  are  remarkably  diathermanous 
or  transparent  to  the  heat  rays,  and  therefore  that 
radiant  heat  can  act  through  screens  of  those  materials. 
Indeed,  ebonite  is  shown  to  be  abnost  perfectly  trans- 
parent to  radiant  heat,  while  it  is  absolutely  impervious 
to  light.  He  next  shows  by  experiments  xnado  on  very 
delicate  apparatus  that  no  more  vibrations  than  six  per 
second  can  possibly  be  produced  by  the  direct  impact 
of  heat  waves  causing  expansion  of  the  mass  of  the  disc, 
and  therefore  that  the  Bell-Tainter  effect  is  not  due 
to  the  absorption  of  heat  changing  the  volume  of  the 
hard  substance  experimented  upon.  He  next  inquires 
whether  the  effect  observed  is  due  to  a  molecular  pressure 
similar  to  that  which  produces  the  rotation  of  the  radio- 
meter, for  this  beingamere  surface  action,  theelement  of 
time  is  eliminated.  Many  experiments  are  described  which 
were  made  with  discs  of  various  kinds  in  different  ways, 
•but  the  results  were  so  unsatisfactory  and  variable  that 
the  ouestion  was  raised  whether  the  discs  vibrated  at 
tdl.  By  the  aid  of  microphones  and  specially  coivitructed 
•chambers,  it  is  proved  clearly  that  the  undulations  are 
•those  of  the  contained  air,  and  not  of  the  discs.  In 
^aot,  the  sounds  were  intensified  by  removing  the  discs. 
Moreover,  the  effects  were  materially  assisted  by  coat- 
ing the  sides  of  the  containing  vessel  with  a  substance 
highly  absorbent  of  heat,  such  as  the  carbon  deposited 
by  burning  camphor.  It  is  next  shown  that  the  effects 
art  dependent  on  the  number  of  heat  rays  that  pass 
througn  the  discs,  and  not  on  those  that  are  incident  on 
them,^  and  that  the  greater  the  absorbent  character  of 
the  air  or  vapour  contained  in  the  case,  the  more  in- 
tense the  sounds  emitted.  All  these  results  are  repeated 
Mild  ahown  with  ocdiiiAiy  flaski  Uunpblaoked  on  their 


exterior  and  interior.  EinallT  it  is  showa  tin 
a  time  element  introduced,  and  that  the  londiu 
note  emitted  depends  not  only  on  the  rapid 
which  the  contamed  air  absorbs  the  radisDJ 
but  also  on  the  rapidity  with  which  it  gi?< 
heat  to  the  sides  uf  the  case  and  the  eziti 
it.  It  varies  also  with  the  form  of  the 
space,  and  with  the  character  of  the  • 
vapour,  and  with  the  diathermancy  only  of 
ToB  effect  being  thus  due  to  radiant  heat 
abborption  by  suitable  surfaces,  it  was  next  A 
if  a  spiral  of  wire  be  completely  enclosed  ii 
blacked  case,  sounds  were  emitted  when  n 
electricity  wore  rapidly  and  intermittently  tr 
through  the  wire,  and,  moreover,  that  wl 
currents  were  produced  by  a  proper  microd^ 
mitter,  articulate  speech  was  reproduced.  H« 
phenomena  are  simply  effects  of  radiant  heat, 
are  due  to  the  changes  of  volume  in  absorbent 
vapours,  produced  by  the  absorption  of  tha 
heat  in  a  confined  space.  All  the  varied  i 
experiments  which  Mr.  Graham  Bell  perfon 
he  was  recently  in  Europe  with  solids,  liqi 
g^ases,  with  tubes,  flasks,  and  discs,  are  thu 
within  one  simple  esmUnation,  and  are  due  to  a 
able  influence  of  ^graded  heat  t&jb  oil 
vapours.  The  final  result  of  this  inquiry  kl1 
onfv  to  unravel  an  exceedingly  intereskiBg 
problem,  but  to  produce  another  form  of  1 
based  on  a  new  prmdple. — The  Timei. 


LUMINOUS  PAINT. 


The  manufacture  of  this  paint,  which 
brought  prominently  into  public  notice  by  M: 
paper  upon  it  last  year  (Journal  of  ihs  Sock 
vol.  xxviii.,  p.  389),  is  stated  to  be  progrea 
factorilv,  the  manufacturers  having  stuooeed 
siderably  reducing  the  cost  of  production,  i 
quently  the  cost  at  which  the  article  oan  I 
daily  supplied.  One  of  the  more  importac 
applications  of  this  material  is  for  the  white-' 
ceiling^.  When  the  paint  was  first  made,  i 
posed  to  utilise  it  in  tms  manner,  but  one  d 
doing  so  was  the  high  oost  of  the  material 
second  was  that  it  could  only  be  applied  with 
and  not  in  the  ordinary  manner  of  a  lime  wa« 
seems,  however,  now  to  be  no  difficult; 
application,  and  several  small  rooms  h 
successfully  treated.  Mr.  Spottiswoode,  1 
dent  of  the  itoyal  Society,  has  had  th 
of  some  rooms  in  his  house  covered  with  1 
and  at  the  company's  offices  in  Aldermanbo 
also  a  room  with  a  luminous  oeiling.  Th 
better  than  might  have  been  anticipated, 
appears  as  if  it  were  lighted  with  bright  mooi 
cept  that  no  portion  of  it  is  brighter  than 
as  is,  of  course,  with  moonlight,  where  the  i 
moon  actually  fall.  Even  on  coming  into  s 
out  of  the  daylight  there  is  no  diffi<mlhr 
suffidentiy  well  to  walk  about  the  room,  tab 
objects  from  the  table,  &o.,  and  after  a  few  n 
eyes  become  sufficiently  aocustoiraed  to  the  1 
able,  at  all  events,  to  see  the  time  hj  ai 
watch  face.  Another  novel  application  it  t 
lanterns,  if  such  an  expression  oan  be  used. 
formed  of  oblong  tin  cases,  the  ootBde  of  \ 
coated  with  the  paint.  VJfOL  hot  water  bai 
into  the  inside,  the  luminoaitj  of  the  peiat  if 
a  very  high  degree.  It  is  weU  kaowata 
have  experimented  with  the  matwrial  tiuii  ca 
surface  covered  with  it  by  magnemam  wii 
powerful  illuminator,  the  great  *Hytmt*  vh 
diately  results  dies  down  in  a  tht  ahflit  tipA 
comparatively  dimly-Ughted  tmliei,  lliaJ 
water  bring!  out  the  Miaa  amoaal  «l  kdB 
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lunimiifn  as  long  as  the  water  remains 
.  HtUe  water  be  placed  at  the  bottom  of 
amositj  maT  be  aroused  bjr  shakms'  the 
ram  sjI  slaes  of  it.  As  it  dies  down 
srings  it  np  again.  This  form  appears 
m  the  oidinary  plan  of  haying  a  sheet  of 
d  with  a  glass  an4  set  ina  frame  like  that 
Ihese  a|ipear  to  be  the  principal  applica- 
loee  noticed  in  Mr.  Heaton*s  paper  above 
[lie  paint  is  also  used  to  a  considerable 
ing  match-boxes,  statues,  brackets,  &c., 
s  as  these  can  anlj  be  included  in  the 
ting  scientific  toys. 


0RBE8F0VDEVCE. 


mSH  RULE  IN  INDIA. 

an opportmiitj  of  beingpresent  at  Mr. 
scesting  lecture  on  ^^Tdb  Besults  of 
India/'  I  trust  tou  will  allow  me  to 
aiks  on  one  branch  of  his  subject,  which 
require  further  inyestig^tion — the  ques- 
her  there  is,  or  is  not,  danger  in  the 
T-population  in  India, 
lace,  Mr.  Maclean  compares  the  num- 
ilation  per  square  mile  in  India  with  the 
ither  countries,  and  shows  that,  whereas 
to  the  square  mile,  Belgium  has  451  ; 
'ales,  389  ;  Tuscany,  377 ;  the  Nether- 
ina,  289 ;  Great  Britain  and  Ireland, 
srg,  249 ;  and  Germany,  193.  This  is, 
hd  comparison  as  far  as  it  goes,  but  it 
irther  than  the  ed^  of  the  subject.  To 
rould  suggest  to  Mr.  Maclean  that  it 
mportant  to  give  your  readers  the  fol- 
ion  as  regards  each  country  : — 
ation  in  each  country  depending  on 
mbsistence. 

nt  of   the  agricultural  condition   and 

ing  especially  whether  the  people  have, 

means  of  maintaining  the  fertility  of 

t  of  the  probable  rate  of  increase  of  the 

;e  of  the  culturable  unoccupied  lands. 
,>ter  of  the  population,  and  whether  it  is 
B^  tendency. 

r  necessary  further  investigation  is,  I 
at,  as  reg^iuds  the  first  point,  I  once  had 
writing  on  the  danger  of  over-popula- 
}  India  with  Belgium.  I  then  fouud 
tnrai  population  of  India  exceeds  that 
lie,  taking  into  consideration  the  vast 
idia,  I  found  the  agricultural  population 
iquaze  mile  so  much  exceeding  twice  the 
palatum  of  Belgium,  that  it  certainly 
o  be  quite  safe  to  say  that  the  agri- 
aon  of  India  is,  to  the  available  square 
loUe  that  of  Belgium.  In  other  words, 
n,  from  the  bare  statements  of  statistics, 
>  have  twice  the  pressure  of  population 
the  latter  country  has  practically  a  pres- 
mble  tiiat  of  Belgium ;  and  I  feel  quite 
9  other  points  I  have  mentioned  were 
end,  Uie  danger  of  over-population  in 
psnbly  gtetS/er  than  would,  at  first 
'IM  nropoied. 

Ima  baa  another  test,  though  by  his  way 
•  iVDidd  team  to  be  the  only  one  needed. 
mliutmj/'  he   eaya,   ''about   over- 


population, resolves  itself  into  the  question — ^Are  the 
rates  of  wages  relatively  higher  or  lower  in  proportion 
to  Uie  prices  of  food  grain,  than  they  were  ten  or  twenty 
years  ago'r*'  Is  not  this,  to  say  the  least  of  it,  a 
sing^ular  way  of  attempting  to  solve,  or,  I  should  per- 
haps rather  say,  ^elve  a  most  difficult  problem?  Let 
us,  for  the  sake  of  argument,  admit  that  the  rates  of 
wages  in  India  are  universally  relatively  higher  in 
proportion  to  the  prices  of  food  grain  than  they  were 
ten  or  twenty  years  ago,  and  let  us  ask  what  then  ?  It 
is  proverbially  difficmt  to  prove  a  negative,  and  Mr. 
Maclean  has  thrown  upon  himself  the  task  of  proving 
a  most  formidable  negative.  He  must  prove  uiat  the 
material  increase  of  we  population  will  not  ultimately 
destroy  his  test;  in  other  words,  will  not  have  the 
effect  of  again  lowering  the  rate  of  wages  relatively  to 
the  price  of  food,  down  to  the  rates  which  provaaled 
ten  or  twenty  years  ago. 

Let  me  notice  another  of  Mr.  Maclean's  conclusions. 
He  thinks  that  because  the  Bengali  refuses  to  emigrate, 
he  must  therefore  be,  ''on  the  whole,  tolerable  well- 
satisfied  with  his  lot.*'  Are  the  Irish  cotters,  in  the 
west  of  Ireland,  tolerably  well-satisfied  with  their  lots, 
because  they  aro  disincUned  to  emigrate  ?  I  am  afraid 
that  this  statement  will  no  moro  bear  examination 
than  one  to  be  met  with  some  sentences  further  on, 
whero  Mr.  Maclean  informs  us  that  the  "  English 
Ittbouror,  earning  his  twelve  to  eight  shillings  a  week, 
is  compiled  to  hve  on  animal  food  and  strong  drink.'* 
I  have  no  doubt  that  he  only  wishes  he  was  put  under 
any  such  compulsion,  and  that  his  wase  wero  high 
enough  to  admit  of  his  living  so  luxurianti^. 

RoBEBT  H.  Elliot. 

Clifton-park,  Kelso,  N.B. 


OENEBAL   VOTES. 


International  Wool  Exhibition  at  the  Crystal  Palace. 
— In  connection  with  this  Exhibition,  the  Clothworkers' 
Company  offer  the  Company's  Gold  Medal  for  the  following 
aubjects:— (1)  For  tho  best  piece-dyod  Navy  blue  cloth  or 
wontod  coating ;  (2)  for  the  best  Navy  blue  cloth  or  worsted 
coating,  dyed  without  the  use  of  indigo;  (3)  for  the  best 
scarlet  cloth,  dyed  without  the  ufio  of  cochineal;  (4)  for  the 
best  1 0-Ib.  sample  of  scarlet  woollen  yam,  used  for  shirtings, 
dyai  without  tno  use  of  cochineal ;  (5)  for  the  bcHt  piece  of 
bleached  flannel,  the  bleaching  to  have  been  affected  without 
the  use  of  sulphuric  acid  in  any  form;  also  for  various 
articles  composed  entirely  of  English  wool  (i.e.,  wool  grown 
in  Great  Bntoin  and  Ireland),  and  for  the  best  apporatuH  for 
scouring  and  cleansing  worsted  coatings,  previous  to  dyeing. 
Preference  vnU.  be  given  to  that  which  most  thoroughly  com- 
bines cflicioncy  with  simplicity  and  economy  in  working. 
The  Drapers'  Company  have  voted  a  sum  for  various  special 
prizes,  and  other  of  tne  City  Companies  identified  with  the 
textile  industries  propose  doing  tno  same;  these  are  in 
addition  to  the  medals  ond  certificates  to  be  g^ven  by  the 
Directors  of  the  Crystal  Palace  Company. 


Mssmres  of  the  socibtt. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o'clock : — 

•Mascr  23.—*  *  The  Increasing  Number  of  Deaths  from 
Explosions,  with  an  Examination  of  the  Causes.**  By 
Ck>BNELiUB  Walfobd,  F.S.S.    Professor  Abel,  F.R.S., 

will  preside.  .     t*  «^j 

■^iABxm.  30.— "Recent  Advances  in  Electric  Lighi 

ing."  By  W.H.Pbebce.,  M.Inst. C.E.  C.  W.  SiKiaars, 

F.R.S.,  will  preside.  ,  .    .    .   ,r      * 

Apbil  6. — **  The  Discrimination  and  Arbstic  Use  of 

Precious  Stones.'*    By  Rx)fes8or  A.  H.  Ohxtbch,  F.C.S. 

Sir  Philip  Cuiiijfpb-Owen,  K.C.M.G.,  C.B.,  C.I.E., 

will  preside. 
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Apbil  27. — "  "Five  Years'  Ezperienoe  of  the  Workmar 
of  the  Trade  Karks'  Begistration  Acts."    By  Edmund 
.Johnson. 

Dates  not  yet  fixed : — 

* '  The  Manufacture  of  Glass  for  DecoratiyePurposes. ' ' 
By  H.  J.  PovsLL  (Whitefziars  Glass  Works^. 

**  Buying  and  Sdling ;  its  Nature  and  its  Tools." 
By  Professor  Bonaict  Pjbice,  M.A.  Lord  Alfbed  S. 
'Chubchill  will  preside. 

''  The  Electrical  Bail  way,  and  the  Transmission  of 
Power  by  Electricity."    By  Axsxandeb  Siemens. 

FOBBION  AND  COLONIAL  SSOTION. 

Tuesday  evenings,  at  eight  o'clock: — 

Apbil  5. — ''  Canada;  the  Old  Colony  and  the  New 
iDominion."    By  E.  Hepple  Hall. 

Mat  10. — **  Trade  Relations  between  Great  Britain 
and  her  Dependencies."    By  William  Westoabth. 

Applied  Chemibtry  and  Physics  Section. 
Thursday  eyenings,  at  eight  o'dook: — 

Mabch  24.—**  The  Future  Development  of  Electrical 
AppUanoes."  By  Frci,  John  Pbbby.  Latimeb  Clabk, 
F.R.G.S.,  will  preside. 

Mat  12. — **  Keoent  Progress  in  the  Manufacture  and 
Applications  of  Steel."    By  Professor  A.  K.  HuNnNO- 

TON. 

Indian  Section. 
Friday  evenings,  at  eight  o'dook: — 

Mabch  25.—*'  The  Tenure  and  Cultivation  of  Land 
in  India."  By  Sir  Geobge  Campbell,  K.C.S.I.,  M.P. 
Andrew  Cassels,  Member  of  Council,  willpresido. 

Mat  13.— "Burmah."  By  G^ieral  Sir  Abthue 
Phayee,  G.C.M.G.,  K.C.S.I.,  C.B. 

Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantor  Lectuees. 

Monday  evenings,  at  eight  o'dook : — 

The  Third  Course  will  be  on  "  The  Sdentifio 
'Prindples  involved  in  Electric  Lighting,"  by  Prof. 
W.  G.  Adams,  F.B.S.    Four  Lectures. 

SffUabui  of  the  Count. 

Lectube  in. — Mabch  21. 

Use  of  magneto-  and  dynamo-electric  machines  for 
■  electric  lighting.    Electric  ughting  by  means  of  the  arc. 

Lectube  IY. — ^Mabch  28. 

Subdivisions  of  the  electric  current.  Incandescent 
lamps.  Luminous  effects  of  electric  currents  in  a 
vacuum,  and  in  various  grases. 

The  Fourth  Course  will  be  on  *'The  Artof  Lace- 
making,"  by  Alan  S.  Cole.    Four  Lectures. 

April  4,  11 ;  May  2,  9. 

The  Fifth  Course  will  be  on  **  Colour  Blindness 
and  its  Influence  upon  Various  Industries,"  by 
R.  Brudenell  Cabter,  F.B.C.S.    Three  Led^ures. 

May  16,  23,  30. 


Admission  to  Meetinos. 

Members  have  the  right  of  attending  all  the 

Society's  meetings  and  lectures.    Every  Member 

•can  admit  two  friends  to  the  Ordinary  and  Sectional 

Meetings,  and  one  friend  to  the  Cantor  Lectures. 

Bo^ks  of  tickets  for  the  puipose  have  been  issued 

-to  the  Members,  but  admission  can  also  be  obtained 

on  tbepenonal  introduction  of  a  Member. 


XESmrGS  FOB  THB  1SJI8U1I0  ' 

MovDAT,    March  81bt... SOCIETT  OF  ABl 

Addphi,  W.C. ,  8p.m.     (Gantor  Lecton 

O.   Adams,   «*The  Sdentiflc  Prindp: 

Electric  Lifffating."    (Lecture  mj 
Boval  Unitea  Sernoelnstitotaoii,  Wutd 

Vice-Admiral  J.   H.   Bdwyii,    *' A  ] 

Hirdraulic  FxxipaUion." 
Institute  of  Surveynn,  12,  Great  Geoi 

8  p.m.    Besomed  diacussioii  on  Mr. 

paper,  ''Sanitation,  as  an  imiKirtant  In* 

m  House  PJroperty." 
Medical,  11,  Oiandoe-street,  W.,  8}  p.m. 
Asiatic,  22,  Albemarle-stzeet^  W.,  8  p.m. 
Victoria  Institute,  7,  Adelphi-tenraoe,  W. 

by  Mr.  J.  F.  Bateman. 
London  Institution,  Finsbury-drcoji,  £.< 

K.Bentley,"  Fungi." 

Tu£8DAY,  Mabch  22xD...Itoyal  Institution,  Albei 
8p.m.    Pttjf.  E.A.  Sch'ifer,  "The  Bloo< 

Medical  and  Chirurgical,  63,  Bemers- 
street,  W.,  8^  p.m. 

Civil  Engineers,  85,  Great  Geor^e-Atrec 
8.W.,  8  p.m.  Mr.  David  Phillips,  " ' 
Endm'anoe  of  Iron  and  Mild  Steel  ^^ 
Corrosive  Influences." 

Anthropological  Institute,  4,  St.  Marti 
8  p.m.    1.  Prof.  W.  H.  Floww,  "ArtH 
Skulls  from  Mallekolo."    2.  Mr.  Joge 
Ethnological  BeaiingB  of  the  terms 
and  Homo." 

Boyal  Colonial,  the  Grosvenor  Gallery  I 
Bond-stnet,  W.,  8  i^.m.  Mr.  W.  M. 
'*  Inmerial  and  Colonial  Partnership  ii 

Boyal  Horticulturul,  South  Kensington, 

WsDKissDAT,  Mabch  28rd... SOCIETT  OF  AS' 

Adelphi,  W.C,  8  p.m.  Mr.  Comeliw 
Increasing  Number  of  Deatilis  from  . 
on  Exammation  of  the  Causes." 

Geological,  Burlington-house,  W.,  8  ] 
Farionson,  "  The  Upper  Greensands  ai 
of  the  Isle  of  Wigfai"  2.  Mr.  Qem 
Flow  of  an  Ice-sheet,  and  its  Conned 
Phenomenon  in  Britain."  3.  Dr.  B. 
**  SoUoa^  Motion." 

Boyal  Society  of  literature,  4,  St.  Mart 
8  p.m.  Mr.  C.  F.  Keary,  "The  G 
Spurious  in  the  Eddaic Mythology.  I. 
and  of  the  Other  World." 

Boyal  College  of  Physicians,  BsU-nudl  £ 
(Croonian  Lectures.)  "Influence  of 
upon  the  Nervous  Sj'stem."    (Lecture 

TuuBSDAT,  March  24tu... SOCIETT  OF  AE* 

Adelphi,  W.C,  8p.m.    Prof.  John  Per 

Development  of  Electrical  Appliances. 
Boyal,  Burlington-house,  W.,  4*  p.m. 
Antiquaries,  Burlxngton-house,  W.,  8^  p 
London  Institution,  Finsbury-drcus,  K 

Ernst  Pauer,  "The  History  of  the  •! 

trated  Musical  Lecture.) 
Society  for  the  Encouragement  of  Fine  . 

sbreet,  W„  8  p.m. 
Boyal  Institution,  Albemarle-street,  W. , : 

Statham,  "  Ornament  BUstorically  anc 

sidered."    (Lecture  II.) 
Inventors'  Institute,  4,  St.  Martan's-plao 
Boyal  Society  Qub,  Willis's-rooms,  St 

6  p.m. 

FuiDAY.  March   2&Tn... SOCIETY   OF   ABTl 

Addphi,  W.C,  8  p.m.  (Indian  Secti 
Campbell,  "The  Tenure  and  Cn]ti\-a 
India." 

Boyal  College  of  Physicians,  Plall-mall  £ 
(Croonian  Lectures.)  "Influence  of 
upon  the  Nervous  System."    (Lectorc 

Boyal  United  Service  Inj9titntaon,  White 
Lieut.-Col.  Lonsdale  A.  H.  Hale, "  Out 
by  the  Systems  followed  in  Continenta 

Boyal  Institution,  Albemarie'rtreet,  W 
A.  Bnchan,  "  The  WeaHier  and  the  Ho 

Quekett  MJcroacopical  dub,  Univcnitg 
8  p.m.  Mr.  J.  G.  WaU«r,  "  Glioma  * 
Sponge  make  the  Burrows  ?  " 

Clinical,  08,  Benier»-«treet,  W.,  9i  p.m. 

Satuboay,  March  2&rH...Ladiesf  Sanitaiy  Aai 

HOUSK  OF  THK  SOCIBTT  OP  AVTS),  9^ 

Bichaidwm,  **  Doaieatie  Banftatfao  ori 

(LeotoxeVL) 
Ffaiysioal,  Scienoe  Schools,  South  'g^fSig' 
Geologists'  AsaociatSon,  Unliroslt*  OoOti 

Visit  to  the  Mnsggm  of  TndOtal  G 

street,  under  tin  diitutioB^ot  Ifr.  Rn 
Boyal  Botanic,  luuMireie* 
Bovallnstittttion, 

IT  •fTnirrtn.  "  rtmnrlKii  ITmnnfirfH"   ( 
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M  for  Am  89ektfAomUl4  mddnotti  to 


HOTICES. 


CAHTOB  ISCTUSI8. 

fiurd  lecture  of  the  third  course  was  de- 
Ion  Monday,  2l8t  inst.,  by  Professor  W.  G. 
!i  F.R.S.,  on  "  The  Scientific  Principles  in- 
in   Electric    Lighting."      The     lecturer 
3d  the  use  of  magneto-  and  dynamo-electric 
»  for  electric  lighting,  and  electric  lighting 
OS  of  the  arc.     The  lecture   was   fully 
k1  by   apparatus  and  lamps   kindly  lent 
following  : — Mr.  Berly,   Jamin  candles  ; 
ish  Electric  Light  Company,  two  Gramme 
),  Brockie  lamp,  and  Serrin  lamp  ;  Brush 
Light  Company,  Brush  lamp;  Mr.  Latimer 
sntin  lamp,  Wilde  lamp,  and  models ;  Mr. 
a,    Biirgin  machine  and    armature,  and 
nlamp;  Messrs.  Elliott  and  Co.,  Trow- 
electro-dynamometer ;    Messrs.     Eobey 
of  Lincoln,   a  ten-horse  power  steam 
Dr.    Siemens,    F.E.S.,    early    dynamo 
pendulum    lamp,   electro-dynamometer 
loder ;     Soci^te     Generale    d*Electricit^, 
off  lamp.     Diagrams  were  lent  by  Dr. 
m,    F.B.S.,    and   Mr.    Shoolbred.    The 
will    be   published    during  the  summer 


DOXISnC  lOOHOVY  C0HGBB88. 

ting  of  the  General  Committee  was  held 
\mj,  22nd«  Present:— Lord  Alfiued  S. 
LL  (in  the  chair).  Miss  Bose  Adams,  the 
of  Airlie,  Mrs.  G.  C.  T.  Bartley,  Lady 
fiery.  Miss  Clive  Bayley,  Miss  Bidder, 
ikton,  Miss  Buckton,  Lady  Cole,  Miss 
m  King,  Lady  Dorothy  Neville,  Lady 
UifMU,  MiM  Wetton;  Sir  Henry  Cole, 
Ifljor-C(eneral  Cotton,  C.S.I.,  Bev.  J.  P. 
p6b  MuL  Ber.  Newton  Price,  with  Mr.  H. 
Woody  Secretary.  The  Committee  con- 
md    xerifed    tiie   Programme  for  the 


ALBSBT  MEDAL. 

The  Council  will  proceed  to  consider  the  award 
of  the  Albert  Medal  for  1881,  early  in  May  next. 
This  medal  was  struck  to  reward  *'  distinguished 
merit  in  promoting  Arts,  Manufactures,  or  Com- 
merce," and  has  been  awarded  as  follows  : — 

In  1864,  to  Sir  Bowland  Hill,  K.C.B.,  F.B.S.,  "for 
his  g^at  service  to  Arts,  Manufactures,  and  Com- 
merce, in  the  creation  of  the  penny  postage,  and  for 
his  other  reforms  in  the  postal  system  of  this  country, 
the  benefits  of  which  have,  however,  not  been  confined 
to  this  country,  but  have  extended  over  the  civilised 
world." 

In  1865,  to  his  Imperial  Majesty,  Napoleon  HI.,  **  for 
distingfuished  merit  m  promoting,  in  many  ways,  by  his 
personal  exertions,  the  international  progress  of  Arts, 
Manufactures,  and  Commerce,  the  proofs  of  which  are 
afforded  by  his  judicious  patronage  of  Art,  his  enlight- 
ened commercial  policy,  and  espc^ally,  by  the  abolition 
of  passports  in  favour  of  Britisn  subjects.'* 

In  1866,  to  Professor  Faraday,  D.C.L.,  F.B.S.,  for 
"  discoveries  in  electricity,  magnetism,  and  chemistry, 
which,  in  their  relation  to  the  industries  of  the  world, 
have  so  largely  promoted  Arts,  Manufactures,  and 
Commerce.** 

In  1867,  to  Mr.  (afterwards  Sir)  W,  Fothergill  Cooke 
and  Professor  (afterwards  Sir)  Charles  TVheatstone, 
F.R.S.,  *'  in  recognition  of  their  joint  labours  in  estab- 
lishing the  first  electric  telegraph.** 

In  1868,  to  Mr.  (now  Sir)  Joseph  Whitworth,  F.R.S., 
LL.D.,  **  for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  bv  which 
the  production  of  machinery  has  been  brought  to  a 
state  of  perfection  liitherto  xmapproached,  to  the  great 
advancement  of  Arts,  Manufactures,  and  Commerce.** 

In  1869,  to  B^ron  Justus  von  Liebig,  Associate  of  the 
Institute  of  France,  For.  Memb.  K.S.,  Chevalier  of  the 
Legrion  of  Honour,  &o.,  **  for  his  numerous  valuable  re- 
searches and  writings,  wnich  have  contributed  most  im- 
portantly to  the  development  of  food  economy  and 
agriculture,  to  the  advancement  of  chemical  science, 
and  to  the  benefits  derived  from  that  science  by  Arts, 
Manufactures,  and  Commerce.** 

In  1870,  to  Ferdinand  de  Lesseps,  *'for  services 
rendered  to  Arts,  Manufactures,  and  Commerce,  by  the 
realisation  of  the  Suez  Canal.'* 

In  1871,  to  Mr.  (now  Sir)  Henry  Cole,  C.B.,  '*  for  his 
important  services  in  promoting  Arts,  Manufactures, 
and  Commerce,  especially  in  aimng  the  establishment 
and  development  of  International  Exhibitions,  the  de- 
velopment of  Science  and  Art,  and  the  South  Kensing- 
ton Museum.'* 

In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  F.B.S., 
"  for  the  eminent  services  rendered  by  him  to  Arts, 
Manufactures,  and  Commerce,  in  developing  the  manu- 
facture of  steel.** 

In  1873,  to  Michel  Eugene  Chevreul,  For.  Memb.  B.S., 
'*  for  his  chemical  researches,  especially  in  reference  to 
saponification,  dyeing,  a^culture,  and  natural  histor}*, 
which  for  more  than  half  a  century  have  exercised  a 
wide  influence  on  the  industrial  arts  of  the  world." 

In  1874,  to  C.  W.  Siemens,  D.C.L.,  F.B.S.,  *«  for 
his  researches  in  connection  with  the  laws  of  heat,  and 
the  practical  applications  of  them  to  furnaces  used  in 
the  Arts  ;  and  for  his  improvement  in  the  manufacture 
of  iron ;  and  generally  for  the  services  rendered  by  him 
in  connection  with  econonusation  of  fuel  in  its  various 
appUoations  to  the  Manufactures  and  the  Arts." 

In  1875,  to  Michel  Chevalier,  **  the  distingtushcd 
French  statesman,  who,  by  his  writings  and  persistent 
exertions,  extending  over  many  years,  has  rendered 
essential  service  in  promoting  Arts,  Manufactures,  and 
Commerce." 
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In  1876,  to  Sir  George  B.  Airy,  K.C.B.,  F.R.S., 
Astronomer  Kojal,  "  for  eminent  services  rendered  to 
Gommeroe  by  his  researohes  in  nautical  astronomy,  and 
in  magnetism,  and  by  his  improyements  in  the  applica- 
tion of  the  mariner's  compass  to  the  navigation  of  iron 
ships." 

ia.  1877,  to  Jean  Baptiste  Dumas,  For.  Kemb.  R.S., 
member  of  the  Institnte  of  France,  *'  the  distinguished 
chemist,  whose  researches  have  exercised  a  very  material 
influence  on  the  advancement  of  the  Industrial  Arts." 

In  1878,  to  Sir  Wm.  G.  Armstrong,  O.B.,  D.C.L., 
F.R.S.,  '*  because  of  his  distinction  as  an  eng^eer  and 
as  a  scientific  man,  and  because  by  the  development  of 
the  transmission  of  power — ^hydniulically— due  to  his 
constant  efforts,  extending  over  many  years,  the  manu- 
factures of  this  country  have  been  greatly  aided,  and 
mechanical  power  beneficially  substituted  for  most 
laborious  ana  injurious  manual  labour.*' 

In  1879,  to  Sir  William  Thomson,  LL.D.,  D.C.L., 
F.R.S.,  '*  on  account  of  the  signal  services  rendered  to 
Arts,  Manufactures,  and  Gommeroe  by  his  electrical 
researches,  especially  with  reference  to  the  transmission 
of  teleg^phic  messages  over  ocean  cables." 

In  1880,  to  James  Prescott  Joule,  LL.D.,  D.G.L., 
''  for  having  established,  after  most  laborious  research, 
the  true  relation  between  heat,  electricity,  and  mechani- 
cal work,  thus  affording  to  the  engineer  a  sure  guide  in 
the  application  of  sdenoe  and  industrial  pursuits." 

The  Council  invite  members  of  the  Society  to  for- 
ward to  the  Secretary,  on  or  before  the  23rd  of 
April,  the  names  of  such  men  of  high  distinction  as 
they  may  think  worthy  of  this  honour. 


H0TT8E  8ANITATI0K. 


The  Council  offier  the  following  Medals  for  the 
best  Sanitary  Arrangements  in  Houses  built  in 
the  Metropolis,  the  plans  of  such  arrangements  to 
be  exhibited  in  the  Society's  Rooms,  Adelphi,  in 
June,  1881,  and  to  be  sent  in  on  or  before  12th 
May,  1881  :— 

1 .  One  Silver  Medal  for  the  best  sanitary  arrange- 
ments, carried  out  and  in  satisfactory  working, 
in  a  house  let  out  in  tenements  to  artisans,  for 
which  a  weekly  rental  is  paid. 

2.  One  Silver  Medal  for  the  best  sanitary 
arrangements,  in  actual  working,  in  a  house  of  the 
yearly  rental  of  £40,  or  less,  to  about  £200  in 
value. 

3.  One  Silver  Medal  for  the  best  sanitary  ar- 
rangements, in  actual  satisfactory  working,  in  a 
house  of  the  yearly  rental  value  of  £200  and  up- 
wards, to  any  amount. 

4.  The  houses  must  be  open  to  the  inspection 
of  the  Judges,  who,  in  considering  their  award, 
will  be  guided  by  the  suggestions  of  plans  for 
main  sewerage,  drainage,  and  water  supply,  made 
under  the  Public  Health  Act,  1875.  The  houses 
must  have  been  in  actual  occupation  within  the 
last  three  months,  and  a  Certificate  must  be  given 
by  the  occupiers,  on  a  printed  form,  stating  the 
satisfactory  working  of  all  the  sanitary  arrange- 
ments, such  form  to  be  obtained  at  the  Society  of 

Axis, 


5.  The  houses  may  be  old,  fitted 
sanitary  arrangements,  or  may  be 
must  be  v^thin  the  metropolitan  area 
of  Works. 

6.  The  sanitary  arrangements  mus 
conditions  for  good  water  supply,  drai 
ing,  and  ventilation  of  the  house,  an( 
taken  against  frost. 

7.  The  medals  may  be  awarded  to 
of  the  houses,  or  the  lessees,  or  the  o' 

8.  The  plans  must  consist  of  a  groi 
sections,  to  the  scale  of  not  less  tha 
five  feet ;  details  of  not  less  than  oi 
foot.  The  plans  may  bo  occompani 
cations. 

9.  The  names  of  the  architects,   f 
sanitary    engineers    who    directed 
arrangements  should  be  given,    ant 
will  be  awarded  to  those  whose  plr 
Medals. 


FBOCEEDINGS    OF    THE 


I 


SIXTEENTH   OBBINART   MEl 

Wednesday,  March  23rd,  1881  ;  P: 
Abel,  C.B.,  F.R.S.,  Vice-President  c 
in  the  chair. 

The  following    candidates   were 
election  as  members  of  the  Society  :- 

Atkinson,  John,  Tosti,  Palsgrave,  Scarb 
Bacon,   George  Washing^n,  F.R.G.S. 

W.C. 
Black,  William,  South  Shields. 
Lorimer,  William,  Messrs.  Diibs  and  Co 
Russell,  William  J.,  Ph.D.,  F.R.S.,  34, 

ton -terrace,  N.W. 

The  following  candidates  were  baU 
duly  elected  members  of  the  Society 

Appleby,  Francis  James,  The  Rowans, 

Bayley,   Sir    Edward    CUve,    K-CS.!. 

Wilderness,  Ascot. 
Brass,    John    H.,    Wentworth-houso, 

Chelsea,  S.W. 
Brothers,    William,    Meadow  -  head  -  h 

Blaokbum. 
Cahen,  Albert,  7,  Bayswater-hill,  W. 
Gk)dfrey,  William  Bernard,  54,  Reg^ent's-; 
Jenkihson,  Edward  Qeorge,  26,  Pftlace-g 

Kensington,  W. 
Ogg,    Surgeon-Major   G.  S^  W.,  8,    : 

Hampstead,  N.W. 
Roper,  Raohard,  143,  Lewisham  High-rc 

8  E 
Staight,  Daniel  George,  63,  Tnlae-hill,  { 
White,  Frederick  Anthony,  Kinross-ho 

road,  S.W.,  and  85,  Graoeehurch-etret 

The  paper  read  was — 
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CREASING  NUMBER  OF  DEATHS 
EXPLOSIONS,  WITH  AN  EXAlilNA- 
^f  THE  CAUSES. 

Coradiiif  Walford,  F.I.A.,  7.S.8., 

Bazrister-at-Law. 

2>e  folly  understood,  at  starting,  that  I 
poao  to  approach  this  topic  from  a 
ht  of  view.  Observations,  conducted 
rles  of  years  mainly  for  statistical 
VG  impr^sed  upon  my  mind  the  con- 
^  explosions  are  far  more  numerous 
t  ve  than  they  have  bevn  at  any  pre- 
This  fact  established,  and  the  reasons 
X^lain,  it  will  then  remain  for  science 
^c^dies  in  mitigation,  or  to  declare  why 
K>  done. 

ec€8sary  to  seek  far  for  the  causes  of 
^  number  of  explosions  in  modem 
^  forces  are  being  constantly  brought 

0  meet  the  requirements  of  our  manu- 
uxd  mineral  industries.  Steam  itself, 
7e  have  ceased  to  regard  its  application 
jl)ut  a  modem  invention — rep:arded  from 
)f  its  practical  application.  It  is,  indeed, 
lies  since  the  Marquis  of  Worcester 
:he  steam-engine  in  his  **  Century  of  In- 
'  but  it  is  very  little  more  than  one 
ice  Watt*s  engine  was  first  used  as  a 
^er  in  a  manufactory  (1775) ;  it  is  only 
present  century  that  steam  navigation 
)  a  practical  fact,  and  that  steam  has 
fed  for  the  purpose  of  locomotion  on 
One  of  the  first  fixed  steam-engines 
x)ndon  was  that  used  for  the  purpose 

the  Times  newspaper,  in  1814.  The 
eration  may  be  said  to  have  witnessed 
.   application  of    steam  to  our  daily 

nth,  it  is  not  so  much  to  the  effects  of 
re  trace  the  increasing  risk  of  explosion, 
has  long  played  an  important  X)Art,  its 
ng  over  some  fivo  or  six  centuries. 

1  invention  falling  within  the  range  of 
;  century,  has  been,  perhaps,  on  the 
»re  deadly  agent  of  destruction — ^in  the 
:entional  explosions— than  gunpowder; 
lical  compounds  of  almost  endless 
,  finally,  mineral  oils,  make  up  the  sum 
ta  which  in  the  present  day  prove  so 
to  life  and  property. 

pting  to  compare  one  period  with 
the  matter  of  destructiveness,  we  are 
on  of  requiring  statistical  records ;  for 
se  is  always  more  or  less  misleading, 
pable  of  comparison  in  the  sense  of 
There  ore  practically  no  statistics 
rior  to  the  returns  resulting  from  the 
'  force  of  the  Act  of  1836,  for  the  regis- 
jeaHu.  But  this  Act  only  applied  to 
of  the  kingdom  (England  and  Wales), 
taOed  oaoses  of  deaths  were  not,  as  a 
lot,  pablished  earlier  than  for  the  year 
not  then  in  such  a  manner  as  to  be 
r  the  purpose  I  now  have  in  view. 

LTH8  Caused  by  Explosions. 

id  nport  ol  the  Registrar-General,  the 

ezplMcms  in  certain  selected  districts, 

fcropolisy  Birmingham,  Manchester  and 


Salford,  liiverpool  and  West  Derby  (adioixiing),  the 
mining  districts,  and  the  agricultural  distrii^  of 
NorfoUc  and  Suffolk,  were  returned  as  being  41  in 
the  year  1838,  all  occurring  to  males.  The  pro- 
portion of  deaths  from  explosions,  scalds,  buns, 
and  Hghtning  (all  classed  together),  to  100,000 
deaths  from  ajQ.  causes  was  found  to  vary  in  different 
districts  of  the  kingdom  from  14-6  in  the  metropolis 
to  20*7  in  Norfolk  and  Suffolk ;  28*3  in  Manchester^ 
Liverpool,  and  Birmingham,  up  to  38*8  in  the^ 
mining  districts. 

In  &e  seventh  report  of  the  Begistrar-General, 
it  is  shown  that  the  deaths  from  explosions,  in  the 
year  1840,  were  at  the  rate  of  19-4  per  million  of 
the  population,  viz.,  males,  19 ;  females,  4. 

For  the  next  12  years,  these  national  records  are 
silent  on  the  subject  of  deaths  from  explosion. 
This  was  not  because  the  question  was  overlooked, 
but  the  rather  that  a  process  of  elaboration  was 
being  devised,  whereby  the  violent  deaths  in 
England  and  Wales  should  bo  rendered  capable  of 
scientific  classificntion.  The  arrangement  pro- 
pounded in  the  nineteenth  report  was  to  classify  the 
total  violent  deaths  under  six  leading  divisions. 
1.  Connected  with  railways;  2.  Connected  with 
(coal  and  metals  treated  sepai'ately) ;    3. 
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Mechanical  injuries;  4.  Chemical  injuries;  5. 
Asphyxia  (suspension  of  respiration) ;  6.  Violence 
not  otherwise  classed. 

Several  of  these  divisions  enumerated  deaths  from, 
explosions.  The  first  from  explosion  of  boilers ; 
the  second  (in  each  of  its  sub-divisions),  explosions^ 
of  fire-damp,  and  also  of  boilers.  The  third, 
boiler  explosions  (very  numerous) ;  the  fourth, 
explosions  of  chemical  compounds.  Thus,  in  the 
five  years,  1852-6,  the  deaths  from  explosions  were 
as  follows,  under  the  several  causes  mentioned  by 
the  Registrar : — 


1 

1 

m 

1.  Railways:— 

£xDlu8icni  of  Boiler 

12 

088 
16 

3 
6 

149 

72 

27 

7 

24 
88 

1 

15 

16 
1 
2 

6 

12 

2.  M1KE8  CCoal)  :— 

£zDloflion  of  Rrfvdttinp  t  - , 

9^ 

Boiler 

16 

•„        (Mbtal)  :— 

Explonion  of  Fire-damp 

Bofler 

3 

,,          «.»#&.«» 

8.  ICbobanical  :— 

'RYT>1nfriovi  of  Boiler tt- 

164 

4.  CnvxiCAL: — 

Explosion  of  Gunpowder   

pATnnhiriR    

Gases 

'.ai 

Nanhtha 

7 

,,           Sulphar     and ) 
Nitrate  of  Silver f 

'J4 
o4 

•  •  « 

... 

1,373 

(Hving  an  average  of  274*6  deaths  from  explofidons 
in  England  and  Wales  for  each  of  the  years 
embraced  in  the  period  under  observation. 

It  now  beoomes  possible  to  commence  the  con- 
struction of  a  table,  showing  the  annual  deaths 
from  explosions  in  England  and  Wales,  but  not 
continuously^  for  the  returns  in  a  correF:»ondJng 
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last  reviewed  were  omitted  during  the 
-62,  Binoe  which  last  date,  howerer, 
inuous. 

meration  whioh  reoommenoed  in  1863, 

.eluded  some  items  which  did  not  pre- 

ear,  as,  for  instance,  under    '*  Coal 

Explosions  of  Sulphur,"  and  **  Explo- 

tated  how,"  these  latter  not  inclucung 

4ng  from  *'  BlastiuK*"  which  are  sena- 

edy  but  are  not  indfuded  in  my  table  ; 

er  Chemical  are  added  '*  Chm-cotton," 

im,"  "Tar  Boiler,"  "  Manner  not  stated.' » 

. — Seowino  thb  Dbaths  fbox  Explosions 
no  dubdtq  thb  period  1852-1879  (england 
ales). 


Bearing  the 

Males. 

Females. 

Totali. 

proportion  to  the 
totalTiolentdeaths 
of  the  year,  of    . 

1  in 

290 

6 

296 

48-9 

282 

9 

241 

61*5 

297 

12 

300 

481 

206 

9 

215 

711 

( 

807 

6 

812 

47-8 

1 

9  , 

a 

— 

— 

— 

— 

— . 

-^ 

0 

5     — 

— 

_ 

— . 

1 

o      — 

_^ 

^^ 

^_ 

9 

fc      — 

-^ 

__ 

__ 

8 

206 

12 

278 

66*4 

4 

216 

10 

226 

75-3 

8 

104 

8 

172 

101-0 

8 

280 

8 

297 

67-0 

7 

600 

12 

S02 

28-0 

8 

879 

18 

892 

43-3 

0 

407 

18 

425 

88-8 

0 

311 

12 

883 

61-4 

I 

266 

78 

831 

51-3 

2 

266 

10 

«75 

62-8 

3 

171 

18 

189 

91-2 

4 

287 

17 

804 

60-0 

6 

242 

22 

964 

71-5 

6 

341 

12 

853 

620 

7 

181 

13 

144 

1228 

8 

391 

13 

404 

46-6 

'9 

460 

12 

462 

38-2 

6,480 

324 

6,814 

we\) 

he  1  >   295-0 

14-8 

309-8 

»n) 

b  will  be  seen  that  there  are  considerable  fluctua- 
\B  in  the  annual  number  of  deaths  from  explo- 
IS.  This  was  to  be  expected,  from  the  nature  of 
case,  but  they  will  oe  found  munly  to  arise 
XL  explosions  of  fire-damp  in  coal  mines,  with 
asional  fluctuations  from  other  causes.  In  -view 
elucidating  this  point,  I  have  prepared  the 
owing  tame,  showing  the  annual  deaths  from 
pindpal  classes  of  explosions,  as — 1,  fire-damp ; 
toiler  ^plosions ;  3,  chemical  explosions ;  4,  un- 
ined  causes  (embracing  both  sexes).  This  at 
»  glance  gives  an  indication  of  the  cause  of 
stuation  in  any  one  year  or  at  particular  periods. 
)ne  or  two  of  the  more  prominent  cases  of  flue- 
tion,  shown  in  Table  B.,  may  be  made  plain 
the  following  notes.  Thus — 
867.  There  were  320  male  deaths,  returned  as 
m  ''Explosion,  not  stated  how;**  but  most 
)ly  from  fire-damp. 

'^•*<9Ar  ehenml  injozies,  were  included  30 


deaths  by  **  steam ;"  probably  i 
steam,  consequent  upon  explofld 
1871.  There  were  63  deadis  t 
to  **  gunpowder  "  explosion — a 
were  classed  under  '*  chemicals. 

Table   B.  —  Showing  thb  An: 

IiXFLOSIONS,   CLASSED  T7NDBB  F01 

—1862-79— (England  and  Wa] 


J 


1862 
1863 
1864 
1865 
1866 
1857 
1868 
1880 
1800 
1861 
1862 
1863 
1864 
1866 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1876 
1876 
1877 
1878 
1879 


Average 

of  the 

22  years 


240 
194 
216 
128 
215 


88 
16 
41 
41 
62 


178 
119 

74 
191 
160 
246 
274 
196 
149 
173 

89 
194 
127 
191 

72 
313 
372 


4,199 


} 


187-2 


62 
60 
51 
66 
42 
28 
57 
60 
16 
10 
22 
24 
38 
21 
26 
21 
37 


822 


37-4 


18 
31 
63 
46 
35 


38 
67 
44 

41 
71 

123 
94 
68 

166 
9*2 
78 
86 
99 

141 
46 
70 


1,55 


But  apart  from  such  w 
there  is  a  clear  lesson  to  b 
and  it  is  this— that  while 
explosions  bhow  an  almc 
fluctuating  decrease  of  la 
from  explonons  of  chomi< 
although  fluctuating  inc 
little  doubt  that  this  latf 
danger  to  life  and  propc 

WiDEK  Range  of 

But,  on  the  whole, 
these  tables,  while  th 
deaths  resulting  frou 
divisions  of  the  Unit 
Wales — do  not  conv 
consequences  annuall 

For  the  other  dlT 
land  and  Ireland,  tl* 
Registrar- Generals 
the  deaths  resultin/ 
comprehended    in 
**  Violent  deaths." 

NoN 

The  first  point 
and  necessarily  s 
injuries.    Death/ 
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t  a  Tery  large  proportion  of  the  injorieB 
)iii  eiploaons  do  not  terminate  fatally, 
ihe  experience  of  the  Accident  Insur- 
mies — which  is  that  100  non-fatal 
IT  to  each  fatal  injury — we  have  an 
imiial  average  of  30,970  in  juries  to 
S  reftulting  from  explosions  of  various 
eland  and  Wdes  alone. 
ina  last  estimate  does  not  measure  the 
?Dce8  of  the  resulting  evils,  for  in  the 
lea  killed,  there  are  the  widows  and 
Uy  left  unprovided  for  to  be  brought 
And  here  it  becomes  important  to 
'68,  at  the  time  of  death,  of  the  vie- 
)8ion8.  Taking  one  year,  1879,  as  an 
facts  were  as  follows  : — Of  the  total 
there  were  at  ages  under  15,  52  ;  at 
2;  20-25,  69;  25-35,  136;  35-45,  74; 
55-65,19;  65-75,2;  75-85,1.  So 
reat  majority  of  instances,  the  persons 
nilies  dependent  upon  them. 

Property  Destroyed. 

present  exists  no  means  of  even  esti- 
exactitude  the  amount  of  property 
itroyed  by  explosions.  It  is  some- 
kst,  as  witness  the  consequences  of  the 
plosion,  1854  (referred  to,  in  detail, 
oical  Stores,"  later  in  this  paper) ;  and 
capolis  Flour  Mills,  1878  (spoken  of 
tail,  under  title,  ''Flouring  Mills," 
But  this  point  will  be  again  referred 

)CALiTiES  OF  Explosions. 

completeness,  it  is  desirable,  at  this 
ice  the  localities  of  explosions,  as  in- 
e  recorded  deaths.  For  the  purposes 
Qal  death  registration,  England  and 
idedinto  11  geographical  registration 
follows : — 

Vn.  North  Midland, 
istem.  VIII.  North-Westem. 

dland.  IX.  Yorkshire. 

X.  Northern  Counties, 
''estem.  XI.  Monmouthshire  and 

dland.  Wales. 

8  in    1879  were  spread    over  these 
oUows  : — 


▼.     tL   Tii.  Tiii.    ix. 
6    31     5    27    35 


33*1  —  Total  462. 


on  of  collieries  subject  to  explosion 
ap,  determines  the  divisions  wherein 
number  of  deaths  from  explosions 
^  oocur. 

ECO&DS  OF  Explosions,  and  their 
Causes. 

w,  I  believe,  exhausted  all  the  avail- 
yi  statistical  information,  I  still  feel 
Its  presented  are  by  no  means  ado- 
impoirtance  of  the  inquiry  which  I 
•ken;  and  it,  therefore,  becomes 
consider  what  further  process  of  elu- 
he  made  available.  This  can,  I  think, 
omplished  by  reviewing  the  chief 
tploaions  *'  in  separate  detail ;  and  I 
■ooaod  vpoa  this  new  line  of  inquiry. 
of  inquiry  in  alphabetical 


order.  I  cannot  pretend  to  make  some  of  the 
sections  exhaustive;  they  must  be  regarded  as 
illustrative  only. 

Chemical  Compounds  and  Fboobsses.— 
Illustbattve  Cases. 

1854. — October  6.  Gateshead  and  Newcastle. — 
Fire  broke  out  in  a  worsted  manufactory  adjoining 
a  bonded  warehouse.  This  latter  was  considerea 
to  be  a  double  fire-proof  structure,  being  sup- 
ported on  metal  pillars  and  floors,  and  lined 
throughout  with  iron-sheeting.  In  this  building 
was  stored  a  large  variety  of  chemical  stores,  and 
amongst  these  47  tons  of  sulphur  in  one  vault, 
covered  with  a  tarpaulin  to  protect  it ;  but  on  this 
tarpaulin  was  placed  45  tons  of  nitrate  of  soda. 
There  was  no  gunpowder,  charcoal,  saltpetre,  or 
naphtha  stored  Uiere.  The  fire  in  the  worsted  ware- 
house caused  the  brickwork  of  the  bonded  ware- 
house to  crumble  away,  and,  ultiinptely,  nothing 
remained  on  one  side  but  the  red-hot  skeleton 
of  the  building.  Some  workmen,  who  had  been 
engaged  with  nitrate  of  soda,  predicted  that  it 
would  explode,  but  this  view  was  not  generally 
entertained.  Finally,  one  of  the  most  terrible  ex- 
plosions of  which  we  have  any  record  in  this 
country,  occurred.  By  means  of  it  the  shipping 
on  the  Biver  Tyne  became  ignited,  and  the  fire 
was  thus  carried  across  the  river  into  Newcastle, 
where  many  houses  were  burned,  and  others 
seriously  damaged  by  the  explosion.  The  property 
destroyed  was  estimated  to  have  been  of  the  value 
of  £600,000,  the  loss  mostly  falling  upon  insurance 
offices. 

An  inquiry  into  the  cause  of  the  explosion  was 
instituted,  and  in  view  of  making  its  results  clear, 
it  is  necessary  to  state  that  the  chemical  stores 
in  the  warehouse,  beyond  those  already  named, 
consisted  of  guano,  alkali,  fullers* -earth,  ammo- 
niacal  charcoal,  potash,  yellow  ochre,  bone-ash, 
arsenic,  zinc,  iron,  lead,  magnesia,  alum,  and  coal- 
tar.  Mr.  Hugh  Lee  Pattison,  chemical  manu- 
facturer, being  called  as  a  witness,  said  he  was  of 
opinion  that  none  of  the  substances  named  were 
explouive,  per  ae  ;  that  no  two  would  be  explosive 
by  being  rudely  mixed  together ;  perhaps  hardly 
any  three  of  them  would  become  explosive  by 
bemg  so  mixed.  He  had  made  experiments  for 
this  occasion,  and  had  melted  nitrate  of  soda,  and 
when  perfectly  fluid  and  red-hot  had  poured  into 
it  melted  brimstone.  There  was  produced  certainly 
intense  heat,  but  no  explosion.  Another  element 
was  therefore  wanted,  and  that  element  was  water. 
There  was,  he  said,  abundant  evidence  that  when 
water  comes  in  contact  with  intensely  heated  and 
melted  saline  matter,  instant  explosion  takes  place. 
It  would  be  essential  for  the  amount  of  water  to 
produce  its  full  effect,  that  it  should  fall  upon  the 
tested  saline  mass  at  once.  A  pint  of  water  would 
cause  a  loud  explosion.  He  of  course  thought  it 
very  unsafe  to  have  such  a  quantity  of  combustible 
matter  so  placed  as  had  been  the  case  here ;  but  he 
might  have  added  that  it  was  the  efforts  of  the 
fire-brigade  to  exting^sh  the  fire,  by  the  applica- 
cation  of  water,  that  caused  the  explosion. 

1867. — Fire  occurred  on  premises  where  the 
business  carried  on  was  that  of  extracting  oil  from 
shoddy,  the  process  being  the  following:— The 
shoddy  is  placed  in  an  "  extractor/'  into  which  is 
pumped  from  below  \A-va\p\udA  ol  QiK^^\  ^Sd3a« 
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rising  througli  the  shoddy,  disen^ges  the  oil, 
Ivhich  flow^  off  through  a  hole  in  the  top  of  the 
extractor.  The  bi-solphide  is  next  drawn  off,  and 
steam  introduced,  which  carries  off  the  residue  of 
of  the  bi-sulpbide  and  oil  remaining  in  the  ex- 
tractor into  a  still,  where  they  are  separated.  The 
vapour  which  thus  passes  from  the  extractor  is 
condensible  at  a  temperature  of  about  109^ 
Pahr.  This  vapour  is  highly  inflammable,  and, 
when  mixed  wim  air  in  the  proportion  of  1  to  15, 
is  explosive.  In  the  present  case  there  was  a 
leakage  in  the  gaskin  (or  packing  of  canvas), 
which  lies  between  the  lid  and  rim  of  the  extractor, 
coupled  with  a  stoppage  in  the  pipe  between  the 
extractor  and  the  still.  The  vapour,  escaping 
through  the  hole,  ignited  at  the  lamp,  and  set 
fire  to  some  bags  lying  near ;  finally,  tiie  vapour 
becoming  sufficiently  mixed  with  the  air,  ex- 
ploded, and  caused  considerable  damage  to  the 
building,  out  of  which  arose  the  important  insur- 
ance case,  Stanley  ^^  Western  Insurance  Co.,  1868. 
This  is  a  type  of  a  large  class  of  explosions  in  con- 
nection with  chemical  processes. 

1878. — In  Paris,  on  15th  May,  this  year,  an  ex- 
plosion of  chemical  compounds  occurrea  on  the  pre- 
mises of  a  toy  manufacturer,  in  the  Hue  Beranger, 
a  leading  thoroughfare  of  the  city,  whereby  nearly 
100  persons  were  killed  or  injured,  and  much  pro- 
perty was  destroyed. 

1879.  —  Serious  explosion  in  Newark,  Now 
Jersey,  United  States.  The  process  being  carried 
on  was  that  of  manufacturing  celluloid.  This  sub- 
stance is  a  species  of  solidified  collodion,  produced 
by  dissolving  gun-cotton  (pyroxylin)  in  camphor, 
with  the  aid  of  heat  and  pressure.  The  gun-cotton 
is  ground  in  water  to  a  fine  pulp,  in  a  machine 
similar  to  that  used  in  grinding  paper  pulp.  The 
pulp  is  then  subjected  to  powerful  pressure  in  a 
perforated  vessel,  to  extract  the  bulk  of  moisture, 
but  still  leaving  it  slightly  moist  for  the  next 
operation.  This  consists  in  thoroughly  incor- 
porating finely  comminuted  gum  camphor  with 
the  moist  gun-cotton  pulp.  The  proportions 
employed  are  understood  to  be  one  part  by  weight 
of  camphor  to  two  parts  by  weight  of  pulp.  After 
final  pressure  to  expel  the  remaining  moisture,  the 
substance  is  cast  in  moulds  to  the  form  required, 
and  constitutes  an  excellent  substitute  for  ivory. 
It  is  now  being  used,  combined  with  linen,  for  the 
manufacture  of  cuffs,  collars,  and  shirt  &onts,  with 
many  other  articles  of  common  use.  It  is  liable  to 
explode  in  several  of  its  stages ;  and  it  may  be 
regarded  as  presenting  one  of  the  newest  dangers 
with  which  we  are  familiar.  In  the  particular 
instance  before  us,  how  the  materials  ignited — 
whether  by  spontaneous  combustion  or  otherwise 
— ^is  not  known.  The  substance  is  highly  inflam- 
mable, as  well  as  explosive,  and  demands  the  aid 
of  science  to  provide  an  antidote  for  its  dangers. 

In  the  processes  of  distilling  ardent  spirits,  carried 
on  Icirgely  in  thickly  popuhtted  districts,  there  is 
always  the  risk  of  explosion,  either  (1)  in  the 
process  retracting  the  crude  spirit  from  the  sub- 
stance operated  upon ;  or  (2)  in  refining  the  spirit 
so  obtained,  especially  the  latter.  But  here 
the  aid  of  science  has  been  rendered  largely 
available. 

It  seems  desirable  to  give  some  further  details 
regarding  explosions  of  this  class,  henoe  I  have 
prepared  tbe  following  table : — 


18G7.  Dec.  17. 


Dec.  17. . 

18G0. 

June  30.. 

1870. 

Sept.  11.. 

1871. 

Aug.  11.. 

1872.  Aujj.  1. 


Table  O.—Exflosions  of  Ghbmigax. 
goiipounds  othebwisb  than  gunfo 

WOBXS. 


1837.  Jxmc  2i....At  Blaina  Ironworks  (Momno 

much  damage  to  property 
aecumulatea  in  a  disuac 
works.    (See  1855.) 

1&42.  May  (3.    ...Hodge's  Distillery.     Explosi* 

spirits,  a  large  quant: 
destroyed. 

1847.  July       ...Hall's  Oun-cotton  Factory,  Ft 

and  groat  destruction  of  p 
to  have  originated  throu; 
premises. 

1854.  Oct.  6 Chemical  stores  in  bonded  wai 

Details  already  given. 

1855.  Dec.  14.  ...Explosion  at  iron  furnace,  Bilii 

about  six  tons  of  moltct 
cinders  were  blovra  jibc 
killed.  (See  1837.) 
.  .On  Newcastle-moor ;  two  caw 
taken  there  to  be  destroy* 
ing  Mr.  Bryson,  town  f 
superintending. 
..Sec  the  case  of  distilling  oL 

mentioned  in  the  text. 
.  .Xcjir   Carnarvon  ;     two     cai 
glycerine ;  5  killed,  and  di» 
round, 
..Greenock;  nitro-glycerino ;   .5 
taken  shelter  in  the  uncx* 
small  tin  can  of  the  eoiu; 
on  the  wall,  killed. 
.  .Prentice's  (Jun-cotton  Manuf 
^Suffolk);  20  killed,  70  ii 
aestruction   of   property, 
wilfully  occasioned  oy  t'l 
ut  a  certain  stage  of  the  i 
..Experiments  with  gun-cottoi 
hood  of  the  Trejisur>- ;  w 
general  alarm. 
1875.  May  27.  ...Chemical  store,  Wasliington-.'- 

5  killed,  17  wounded  ;  hoi 
1877.  Dec.  19.  ...Great  explosion  of  dymirnito 

Gothard  Tunnel  y  .S\iitzvr; 

Dec.  19.  ...A  dynamite  factor>*  at  Geroni 

187H.  :May  10.  ...Part  of  freight  on  board  Al 

while  in  Loch  Foyle  ;  5  k 

The  entire  ship  and  can?o 

May  17.  ...Dynamite  at  Nobel's  faotorj-, 

shire)  ;  2  killed. 
July  3.    . .  .Dynamite  at  the  Yarlside  Mii 
Fumess. 
1879.  May  16.  ...At  the  Patent  Cotton  Gunpo\i 

Faversham ;  1  kiUod. 
June  . .  .Detonators  at  the  Home-offic 
wich.— It  appealed  that  t 
12,000  in  number,  were 
police,  under  an  order  fr 
having  been  found  imp 
unregistered  on  board  £ 
burg.  They  were  intend 
poses,  and  were  found  o; 
copper  tubes,  charged 
mercury.  There  was  i 
verting  them  to  Govemmi 
principal  foreman  of  tfi« 
ported  that  this  could  nc 
a  lo8s,  and  he  recomxneni 
be  destroyed  by  being  ph 
diluted  nitric  add.  Th 
was  approved  by  Profc? 
War  Department  chemist 
small  quantities  of  dett 
manner,  and  he  now  e^ 
dent  was  due  to  the  mi 
the  operation  on  too  largi 
of  the  12,000  detonators 
the  water  at  once,  and  b 
could  have  become  tho 
nitric  add  was  poured  i 
chemical  exdtemcnt  sue 
partide  of  the  mercory 
^osion. 
Nov.  7.  ...At  Templecombe  (Dorset); 
exploded  from  contact  w 
1680.  Maidi5....At  C^ridg  (near  MontrcMe) 

killd  and  1  injured. 
April      . .  .Tar-dJKtflling  worka  at  Sihrei 
serveral  injured.    [FErata 
April 26.... Benzine  at  a  droggirtfa  lai 

killed  and  8  iigured. 
Aprfl  28. ..Cork:  theeztenaivepremtei 
enemjiti  and  ofl 
pUwians. 
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in  »  nflnay  waggon,  at  Stnitford, 
;  S  killad  and  others  wounded. 
Mtamn.  HodgUaaon's,  wholesale  drnggistH, 
AlderMpate  atreet.  Vapour  tram  aniieed, 
heated  py  gaa ;  aeveral  failed ;  great  deatmo- 
tion  of  propel ty. 

agasine  of  St.  Gcthard  Bailway 
(Fkido);  18  kflled  and  wounded.  From 
40,000  to  <»»000  oartridges  exploded, 
e  ihip,  Sapfkirt  of  Antwerp),  in  Philadelphia 
Do(^;  cargo  exploded, 
the  Bonnymede  Engineering  Works,  Egham, 
Surrey.— A  group  of  buildingi*  used  by  Mr. 
Poetlethwaite  for  the  oonstruction  of  torpedo 
and  other  flteam-launches.  The  cstabliiBh- 
ment  ia  in  close  iffoximity  to  the  Thames, 
and  is  surrounded  by  waste  land,  upon  a 
portion  of  which  a  Norwegian  gentleman  hsH 
beea  engaged  in  the  oomposinon  of  a  new 
fulminate  for  the  detonating  caps  of  the 
torpedoes  used  in  naral  warfare.  A  cask  of 
this  new  composition,  whidi,  when  first 
mixed,  looks  very  mndi  like  ale  with  yeast 
on  the  surface,  had  been  left  in  a  small 
tnuporarv  wooden  building,  situated  about 
60  yards  from  the  works,  m  order  that  the 
material  might  get  dried  by  evaporation  ; 
and  the  substance,  heated  bv  the  sun,  or  fired 
by  a  flash  of  lightning,  suodenly  exploded, 
with  a  sound  iSce  a  dap  of  thunder.  The 
temporary  shed  and  its  contents  were  blown 
to  atoms,  and  a  piece  of  ^e  dchriK  ulightly 
wounded  a  boy  irao  was  fishing  00  yarOH  off 
on  the  river  bank.  Very  fortunately,  the 
men  had  left  work. 

Jn  the  laboratory,  Oovemmcnt  Amenal,  Brides- 
burg,  Philadelphia ;  2  killed,  10  wounded. 

.fieosine  in  ship,  Hamta^  in  Lubeok  Harbour ;  12 
persons  injured,  ana  ship  much  burned. 

At  Her    Majesty's    "Rieatre;    explosion   from 
accident  to  lime-light. 

•-Eiperiments  were  made  in  Deoembcr.  1880,  by  the 
of  the  fioval  Arsenal,  Woolwich,  in  company  with  Mr. 
hff  lEtjesnr's  Inspector  of  Mines,  and  Msjor  Majendie, 
litxDery,  the  Inspector  of  Explosives,  with  the  view  of 
my.  it  possible,  the  cause  of  the  accidental  firing  of  blai«t- 
m  in  mines  and  quarries.  Serious  consequences  have 
fyresulted  from  the  deterioration  of  these  duuges  while 
vSdtf  driven  into  the  borings,  and  many  men  luve  been 
bom  this  cause.  Great  uncertainty  exists  us  to  the  con- 
lUdi  create  or  contribute  to  the  premature  ignition,  and, 
S sday  was  devoted  to  experiments,  in  the  hope  of  dud- 
neimormation  on  the  subject,  and  perhaps  avoiding  the 
tt  of  such  accidents  in  future.  Ghaxges  of  gunpowder 
■diDgly  subjected  to  violent  treatment  of  vanous  kinds, 
kqr  might  meet  with  under  most  unfavourable  droum- 
lActual  practice ;  but  in  no  case  did  blows  or  pressure 
Man  explosion,  however  excessive  the  application. 


iia  miBcellaneous  table,  designed  to  show 
isd  oircamstaiices  under  which  explosives 
lioriYe  compounds  work  destruction  to  life 
iperty ;  and  new  compounds  are  constantly 
Hoovered.  I  am  glad  to  see  that  experi- 
te  being  made  from  time  to  time,  in  view 
ling  the  explosive  force  during  the  trans- 
nibatanoes  required  in  considerable  quan- 
Begarding  explosions  on  board  ship — a 
if  the  greatest  danger^itis  clear  that  more 
HgnlaiaVina  than  anj  heretofore  in  force  are 
u 

Explosions  in  Golliebies. 

if  the  most  frequent,  as  well  as  one  of 
t  deetrootive  forms  of  explosion,  is  that 
e-damp  in  collieries.  In  certain  districts 
kingdom,  rach  events  are  of  common 
4)0,  and  the  sacrifice  of  life  is  immense. 
in  the  diioovery  of  the  safety  lamp,  and  by 
ilhep  means,  has  already  lent  remedial  aid. 
ft  to  think  that  it  may  yet  accomplish  much 
idin  »  direction  which  I  shall  hereafter 
I  pro|iofte  now  to  give  a  table  of  the 
portint  of  inch  expTodonB  during  the 
nignt  drawing  largely  in   the   middle 


portions  upon  the  data  contained  in  Mr.  Nelson's 
"Preliminary  Beport"  on  the  rate  of  fatal  and 
non-fatal  accidents  in  and  about  mines  and  rail- 
ways, 1880. 

Table  D. — Exflobioivs  nr  Goal  Mines  Re8:ulsi2ig  ur 
THE  Death  of  Fivb  Pbbsons  and  Upwabsb,  1838- 
80  (United  Kingdom). 

Note.— These  resulted  from  P!r»4amp,  unless  othei'vr.iie  stated. 


1838. 
1839. 

1841. 
1843. 

1&15. 


1846. 

1847. 

1848. 
1849. 

l&iO. 
1851. 


1852. 
1853. 

1854. 
1856. 

1857. 

1858. 


Oct.  24.. 
Feb.  la. 
June  28. 
Aug.  6. 
Apnl  7.. 
6<^t.  28. 
Aug.  2. 

Aug.  21. 

Jan.  14.. 
March  6 
June  29. 
Aug.  17 
Oct.  28.. 
Jan.  24. 
March  i 
Juno  5.. 
Aug.  11. 
Nov.  16. 
July  23.. 
Nov.  11. 
Mar.  15. 
Mar.  25. 
Aug.  18. 
Dec.  20.. 
May  20.. 

Mar.  12. 


1860. 


1861. 

1862. 

1863. 

1864. 
1865. 

1866. 


July  1 ... 
July  18.. 
July  15.. 
Aug.  12. 
Feb.  19.. 
Aug.  2.. 
Feb.  2... 
Feb.  24.. 
Oct.  1.... 
Oct.  13 .. 
Mar.  20. 
Feb.  15.. 
Mar.  3... 
Aug.  3... 
Nov.  6... 
Dec.  1 ... 
Dec.  20.. 
Feb.  6 ... 
Feb.  27.. 
Mar.  8 
Sept.  26. 
Nov.  1 
Feb.  19.. 
April  4.. 
Nov.  22 
Dec.  8. 
Mar.  6. 
June  26. 
Ot*.  17.. 
Dec.  9. 
Mar.  2. 
Sept.  9.. 
Mar.  1 
Mays 
June  16. 
Dec.  20.. 
July  23.. 
May  4... 
Juno  14. 
Oct.  31.. 
Dec.  10.. 

Dec.  13.. 
Dec.  13.. 


"John  Pitt"  (Whitehaven)  ...  85 

"William"  (Comberland) i  23 

St.  Hilda's  (8.  Shields) \  60 

Thomley  (Sunderland)    I    9 

StonnontJNewcastle)  *  27 

Haswell  (Durham)    >  95 

Cwmbach  (Merthyr)     >  28 


Janow  (8.  Shields)  39 

Risoa  (8.  Wales) 35 

Oaks  (Bamaley) !  70 


les)., 

ley].. 
i(Wi 


Kirklep  HaU  (Wigan) 18 

Newton  (Seaham) I  14 

Whinnyhilli  Whitehaven) I  80 

DamleyMain  (Bamsley)    '  75 

Middle  Patricroft  (Wigan) i  12 

Hcbbum  (Newcastle)  i  33 

Uctty  Bkenken  (Ab^are)    , 

•*KockPit"  (Haydock) 

Commonbend  ( Airdrie)   


52 
11 
20 

Houghton  (Durham)    26 

NitshiUt  Paisley)   i  61 

Arley  (Wigan)    68 

Washington  (Newcastle^    i  80 

Bawmanc  (Rotherham)  '52 

Downbrow  ^Preston)    35 

10 


6  czplosiona 
in  3K  yean. 
(See  1863.) 
(See  18€5.). 


Eisca  (8.  Wales)   

Bent  Grange  (Oldham 

Arley  (Wigan)    

CTymmer  (Pontsrpridd) 

Kanu^  (Oldbury)    

Land  Hill  (Bamsley)  

Hays(Ashton)   

Bordsley,  (Ashton-under-Lyne 
Lower  Duffryn  (8.  Wales) .. 

Pagebank  (Durham) 

Ptimrose  Swansea) 

South  Killoo  (Durham)  

Higham  (Yorks  J    

Burradon  (Northumberland 
Winstauley  (W.  Lanoushire 
Lower  Dulfryn  ^8.  Wales)     . . . 

Black  Vein  (Monmouth) 

Mirror  Pit  (D.  Durham)  

Brcreton  S.Durham) 

Linnybhaw  (N.  Lancashire)  ... 

Blaengwawr  (S.  Wales)  

South  Moetyn  iW.  Lancashire) 
Sherrington  (W.  Lancashire) . . . 

Cittim  (8.  Walett)  

Westwood  (Yorks)    ... 
iberl 


Walker  (Northumberland).. 
Edmund's  Main  (Bamsley).., 
Coxlodge  (Northumberlaind) 

Park  (8.  Wales) 

Morfa(8.  Wales)  

Wynstay  (W.  Lancashire) ... 
Brookhoose  (N.  Staffordshire). 

Seghill  (Northumberland) 

dough  Hall  (N.  Staffordshire 

Clay  CroBSi  Derbyshire   

Tredegar  (Monmouthshire)... 
Cittim  (8.  Wales) 


Paik»lane  (W.  Lancashire) 

Qanrwood-pk.  (W.  Lancashire; 
Dunkinfleld  (N.  Staffordshire;. 

Pelton  (8.  Durham) 

Bank  (N.  Lancashire) 

Oaks  (Bamsley) 

Oaks  (Bamsley)..., 


(N.  Staf- 


Talkpo'-th< 

fordshire) 

Mesne  Lea  (m.  lincotauhire)... 

Qaiflwood-i^.  (W.  Lanoaahire) 


1867.  May  30.. 
Aug.  20. 

Nov.*  IzilHonieriull  (a  8t«flbidahin) 


JFerodale  (S.  Wales) 
it«ffa 


17 
189 
14 
111 
89 
40 
50 
20 
10 
18 

6 
13 
76 
13 
12 
142 
22 

7 

9 
13 
10 
13 
47 

6 
16 
59 
26 

6 
39 

i;) 

5 


;S',€  184(»  & 


(Sec  ^:t,:.) 


(?v^  r'vp.) 


(Stv  18i\'>.) 


Bee  lb70.) 


7  I 


5 

8 
26 
34 
30 
12 
3!S 
2t 

S 

3iU 

27 

91 

7 

14 

178 

12 


!&.o  ■^•*2i.) 


I  (K*:  JS47.) 


iS,^  1869.) 
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CsUlery  and  Localioa 


Juljn. 


WjTistay  {W .  Ifloo 
Oreeo  Pit.  RiuboD 

UortBr  (W.  lamuhini 

Hardock  (W,  LaiKaflhirel 

-    -     -wpU  (KarthainlHTl&iuI) 
Jrcwkn  (W,  LBDCMhire) 

Ftradnls  18.  WalM] 

n»ydarli  (W,  IjmcBshinil 


^l™- 


-    jury  (Monmouth).....,..,. 

tqidrDfOTRTUi  (8.  Wun)  ... 

i«  U&U  (W.  UsDMhitcJ.... 
Pendleton  [X.  Lannailun).... 

Martii  tS.  Wal«)  

Dunkirk  {N.  BtuSordBbin)    . 
BflferdiLle  (N.  SlaffordahinJ, 

CharlM  (H.  WsOia)    

Brjn  Wtll  (W.  I^DOuhin)  . 
Feadleburr  {X,  lAncmiihiifl}  . 

AbQRnnnby  (3.  WiUuh)  

BeniidiBW-nik  (Oarbpiliinl . 
Urcett  (KT  BtalhiTddun) .... 

PmtrB(6.W.Je.) 

^otorik  {Uomnonthiliiic) 


FiOke  {N.  StaSoTdiliinJ 

Tni«y(Miininout]i).,.. 

Wynitar  |W.  Lanowliira)  ,„ 
Brrn  Hull  VW.  LanadiiTal.. 
UemeafW.  Luusahii*).,. 

H»rod  fw.  u — ■—• 

Aitler  Pit  IN. 

tnselUli-" 


Ogmore  (S.  WiOmJ  

^■nsU-liBll  (N.  SUffoididiin). 

Bimkiv'iHillf  N.atiifftiHahiiej 
Nnt  Tmlfgu  I  Monmouth.  1 . 

SwaltbeAUufyork*)    

Llan(B.W»]»i 

l£ethleT(Yark«)    

ImoDiiwe  IN.  Slaffaidgtilni . 
SOwdde  In.  atattiaiAiwt) . 

Bftter  [D*A7«lureJ 

B.  'Wole*  (Monmouth) 

Slonehill  [N.  Lwcuhin)  .... 

Pogin(N.  luiouhim) 

9nat  BoTi  (N.  lAocwihiR) 

Wetafoch  (S.  W»1m)    

PembertDn  (TV.  lAmanhin;) 

BUntjTslK,  Bcntlui)   

WhiHton  (W.  l^novAhiio^  --- 
Barrwood  (W,  Scotland] 


Abensro  (UaamauthiliiHi) 


m  H«n**oith  I  Buni- 


Ap.  ig| 


.-.  death  (StAffordiliiH) 

Kenls}'  (nenr  Bolton)  

UyCBtt  IN,  BtallopWii™]  ... 
Newport  (B.Wiile«l... 
Bcnham.  Vreiihuii  [N.  Wila) 


■  lai 


(SH1SS3.) 

(Beo  lara.) 


(BctlSlO) 
|Sce  13SS  & 


The  result  of  the  156  collii 
eDumemted  in  this  table,  smnmairui 
stands  as  follows  ; — 


....13     ....  278 


1!^." 


Jnlj  , 
Aug.  . 
Sept.  , 
Oct.  , 
Nov.  . 
Dec.    , 


The  lightest  month  is,  therefore,  ]k 
number  of  oasualtiea  snd  the  resul 
together ;  July  has  one  more  casua 
heavier  mortality  ;  April  and  Jui 
then  Sopf^mber ;  January,  Angus 
have  a  like  number  of  casualtdea,  I 
lonths  the  fatality  has  been  mucl 
November  is  heavy  ;  but  the  thrt 
months  are  Fcbniary,  March,  and 
latter  more  especially  so.  Now  an 
the  state  of  the  barometer  and  then 
of  years  should  surely  th 
upon  the  causes  then  in  operation. ! 
indicate  the  means  of  future  avoid 
SBction  "Dust," 

The  moat  fatal  year  embraeei 
appears  to  have  been  ISSS^accoui 
ejeat  catastrophe  at  the  "  Oaks  "  ( 
ley,  where  poor  JefFeock  voluntaril 
a  vain  endeavour  to  a£fo 
8  also  a  very  heavy  yea 
id  iHTi  were  each  remarkabi 
Lancaabire ;  whilst  I87T  stands  oi 
of  coal-mining  in  Scotland  with  fa 
indeed,  noticeable  how  certaii 
appear  to  become  disturbed  at  ( 
and  then  remain  quiescent  for  yean 
influences  in  any  degree  account  fo 
added  a  few  casualties. 

The  inspection  of  collieries  was 
1851).  by  13  and  14  Vict.  c.  100, 
were  introduced  in  1855,  by  18  and 
and  again  in  18G0  by  23  and  24  ^ 
1872.  by  35  and  ;i6  Vict.  c.  76,  the 
the  preceding  measures  were  co 
amended,  and  boys  were  prohibits 
in  colheries.  In  18l>2,  an  Act  was  p 
it  incumbent  upon  coUiery  proprie 
duplicate  shafts. 

Attention  was,  in  1879,  directed 
Academy  to  a  ciiso  of  explosion  of  car' 
occurred  in  July  of  that  year  in  oni 
ofRoehebelie(Gard).  Thecoalstrat 
dislocated,  and  the  carbonic  acid,  g 
fully  in  the  neighbourhood,  and  i 
through  natural  passages,  seems  to 
lated  in  certain  parts  with  snffic 
explode  with  two  loud  detonations 
quantityof  fine  ooal  into  the  gnller 
were  asphyxiated,  and  two  others  i 
throw  Uiemselves  in  a  swooning  ab 
and  be  hauled  up.  That  no  fiame  -n 
explosions  of  flre-damp)  is  proved 
of  bums  on  the  bodies  of  the  victic 
blasting  cartridgeadid  not  gooff,  ai 
stances.  The  gas  is  thought  to  hi 
sidpburic  acid  (produced  tbrongh 
'  aaasofpyiitM)diMolTii^ 
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ifindingite  waydowntotriassiclimestone.  l^^  shorflyaftw  the  starting  of  some  new 

J.     ciS-     XT  ^1                1x1               11.*  works. on  attempting  to  make  an  eirainin»>- 

ri8  Of  M.   JLnnlmanTl,  lately,  an  alembic  tion  of  the  working  of  a  leather  band,  was 

,  about  90  OentimdtreB  diameter,  used  for  met,  on  the  opening  of  thed<jor  leading  into 

My  wme  6  000  to  7.000  kUog.  of  con-  «;;««««;  ^  Z  ^^S^,/^*^ 

smpaano  acid,  was  exploded,   the  com-  Another  brewer  has  since  stated  that  no 

eoes  beinar  shattered  and  thrown  out,  1««  than  three  miosions  had  occmred  on 

^^t  ^1.     S         1           n/\  J.     o/\       XI •  his  premises.     Hence  the  pulycnsed  malt 

BOI  the  tire-plaoe,  20  to  30  metres  m  combs  must  be  held  to  be  explosive  whem 

irections.     Portnnately  a  slight  hissing  mixed  with  the  air,  by  the  rapid  movement 

red  a  few  second,  previouriy.  so  that  ttie  ^^  ^  ^_^,  .l^iSuir^'^MiSSSi  (Mr.  O^- 

bad    time    to    escape    a  terrible    fate.  field's)  in  New  York;  two  Uves  lost,  and 

iof  the  explosion  M.Kuhlmann  supposes  ™«ch   property   destroyed.      The    opinion 

•  11             "Vni  •       1  x>                          i     '^  of  experts,   after  it   was  fonnd  uiat   the 

ollows :— This  platmum  apparatus  was  boa^^d  not  exploded,  was  that  gas  had 

Qed ;  some  30  to  40  kilogrammes  of  con-  accumulated  in  the  flue  connecting  the  boilers 

Biilphuric  acid  had  been  left  in  it ;  on  ^^  *^«  f^^V  *^'?  8"^»equent  events 

i*  *u^sj  oMsx  uaxA    u^Tcu  tcAi;  *u  All ,  ^u  j^^^  ^^  doubt  that  it  was  occasioned  by 

water  had  been  admitted  through  the  dust,  evolved  in  the  manufacturing  the  candy 

id  the  whole  had   been  gently   heated  <^  ^^  premises.    The  loss  to  the  insurance 

ni.V^..^       Ti.  i- 1 ^v.  i.      •    •    ^      1  ofBcee  was  very  large.    (See  August,  1879). 

M  hours.     It  IS  known  that  mixmg  sul-  jgyg.                _Aji  explosion  occum^  which  gave  rise  to  the 

^  With  water  produces  a  good  deal  of  theoij  that   coal-dust  will   explode  under 

the  nrAAAnt    inafAnnA     nnmhinAfinn    ir  certain  conditions.    Mr.  Morrison,  of  New- 

we  present    instance,    Comoination    is  ^^^^      ^^    experiments   with   anthracite 

)  nave  taken  place  mstantaneously  at  a  coal-dust.    He  foimd  this  would,  under 

iperature,     creneratinfir    a   larsre  amount  certain  conditions,  ignite  in  a  safety  lamp. 

Prom  datTfumished  by  Wre  and  ^"^^  •  "^t^  ^S^A^UiSSf  wHS^'SSiS" 

3)  it  appears   that    40    kilogrammes  of  tray  containing  moulds  of  pulverised  com- 

'.  with  watm*   in  niLTmhlA  nf  nrndnrincr  starch  in  the drying^room,  stumbled  and  fell; 

,  witu  waier,  is  capaoie  oi  proaucing,  ^^  falling  threw  a  heavy  cloud  of  finely- 

)iuly,  18  to  20  cubic  metres  of  vapour,  divided  starch-dust  against  a  red-hot  furnace: 

sufficient  to  explode  a  platinum   vessel  "^  instant  explosion  resulted.    It  was  foimd 

A  M4^^^  ^*vo^ftr   ^^A  J^,i«  o  4.«   'i  «,*«  t*^®  moulds  had  become  so  dry,  and  so  highly 

V  litres  capa^ty,  ana  only  2  to   J  mm.  inflammable  from  constant  use,  that  ^y  a 

As  the  combination  occurred  at  about  rude  shake  was  needed  to  fill  the  air  with 

jce  would  be  greater.    M.  Kuhlmann  ^^^  , j„  SlS'S^t^StS^ier  (bfacuit)  u>d  «t»dy 

1  the  explosion  several  times  m  labora-  factory ;  7  killed,  and  much  prop^  de- 
ments,   and   he   finds   that   it   always     staroyed ;  fire  following  explosion. ^ 

great  violence  where  the  quantity  of 

least  ten  equivalents  for  one  of  acid.  The  facts  here  noticed  gave  rise  to  a  new  theory,, 

of  the  difficulty  of  mixing  these  two  viz.,  tiiat  explosions  in  coal  mines  might  sometimes 

which  have  a  ▼ery  great  affinity,  but  arise  from  coal-dust,  instead  of  fire-damp ;  Mr. 

of  which  is  so  different  that  they  may  W.  Ghdloway  therefore  commenced  a  series  of  ex- 

3ral  hours  one  on  the  other  without  periments,  and  communicated  the  results  to  the- 

I  consequent  combination,  the  need  of  iloyal  Society.    He  stated  that  a  certain  mixture 

nagement  is  obvious.  of  air  and  coal-dust,  not  inflammable  at  ordinary 

are  now  being  brought  forward  for  pressure  and  temperature,  becomes  so  when  0*892 

ieries  with  the  electric  light ;  this  does  per  cent,   of  fire-damp  (by  volume)  or  more  is 

x)  me,  in  the  nature  of  the  case,  to  be  added.    It  then  bums  freely  with  a  ^ed,  smoky 

ing  the  position  in  which  the  men  have  flame.    In  a  dry  and  dusty  mine  an  explosion  may, 

their  seams  especially ;  but  where  it  he  said,  extend  itself  to  remote  partb  of  the  work- 

,  safety  should  result.  ings  where  fire-damp  is  quite  unsuspected.    The 

now  sitting  a  Boyal  Commission  on  wetness  or  dryness  of  the  workings  he  stated  to 

in   coal  mmes,  whose  report  will  be  depend  on  the  temperature  of  the  strata  in  which 

ard  to  with  much  interest.  they  are  situated,  for  if  the  temperature  of  the 

j)xjff£^  mine  is  lower  than  the  dew  point  of  the  air  at 


i—          Ai.  A  J  ^          V  1.1     •  the  surface,  the  ventilatiag   current  will  deposit 

SLr^fJ^^t  f^fi.nifMlt*^-;  "O"*™"  «« it  »>e«»"ee  cooled  in  passing  through 

jrfore  itwas  at  aUsunwcted  that  it  ^    workings;  and  if,  on  the  SSw^land,  the 

iTO.      An  instance  of  its  intense   in-    . ., °  J.  ^> i_.  .•    i.j_i.„  ii„_  xv- j 


temperature  of  the  mine  is  higher  than  the  dew 


«,  lighting  the  gas  in  the  carding-   SS^t'^S  Tbe^Tpo^^^urfirtTSr:! 
ut  ana  fibre  hanging  to  fte  gas-pipe   ^  ^,  ^^^  ^^^  ^j^  ^^  ^^  measures  of  this 


in  an 


«  ♦k-  "^^       %  ♦S"^  ^-  "P  conntry  increases  at  the  rate  of  about  l"  Fahr.  for 

erttie  rooiP,  and  tte  building  was  '^f^   y^^^  ^^  sarttioe,  and  therefore  the 

m^^i™5(*^„'?*^wh*?».a1f  com^tive  wetness  or  drynessof  amine  depends 

Z  'r*""*"^"  j^x       f  *»^«»'j'"  ^Qng  grave  these  results— that  mmes  shallower  than 

*^l^  ^^ly.a'^^^.r^t  400ft.  are  damp,  and  those  deeper  than  700ft.  are 

jomhnMJd  with   the   atmosphere  m  ,          ^  ^  ^f    Between  the  400  ft.  and  700  ft. 

'"^••^•*^''''-    7^^  ''''*•  ^"^^  ttSre  is  a  kiid  of    debatable   ground,  in  which 

polTmted  sahstanoes  ?  wetness  or  dryness  depends  for  the  time  being  on 

m  Auanro  rsox  Bust  of  vasiotts  the  temperature  of  the  air  entering  the  mine  at  the 

BWcaiPTioirs.  surface.    In  all  dry  coal  mines  the  ooal-dust  lying 

aLmp.^  rtnrismum  TrmntZ.  I  ^^  ^^®  ^^^  ^^  ^^  roadway  rises  in  clouds  and  fills 

piS!S5ed  VitiTim^^oto^  air  when  it  is  di8taxbedby13Ei!^l^«»M^ oliiisii^ 
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hones,  and  wa«)ns,  and  a  sadden  puff  of  air  such 
as  that  produced  by  a  local  explosion  of  fire-damp, 
or  by  a  shot  blowine  its  tamping,  must  necessarily 
produce  the  same  effect  in  a  greater  or  less  degree, 
according  to  its  intensity.  Although  0*892  i>er 
cent,  of  fire-damp  will  cause  an  explosion,  it  is 
probable  that  under  compression  in  a  confined  space 
a  less  amount  may  have  the  same  effect. 

Mr.  Ghdloway  propounded  the  theory  that  some 
kinds  of  coal-dust  may,  perhaps,  require  less  fire- 
damp than  others  to  render  their  mixture  with  air 
inflammable,  and  suggested  that  still  other  kinds 
may  form  inflammable  mixtures  vrith  pure  air. 
On  the  other  hand,  he  mentioned  an  experiment 
with  the  return  air  of  a  mine  where  he  found  that 
the  air  had  to  be  black  with  dust  before  ignition 
occurred.    He  mentioned  that  it  was  a  favourite 
theory  that  fire-damp  suddenly   bursting    from 
strata  would  cause  an  explosion  of  wide  extent, 
and  that  traces  of  it  could  afterwards  be  found  in 
the  charring  of  the  timber  used  in  the  mine.    This 
80-called  appearance  of  charring  was,   he  said, 
due  to  a  ooating  of  the  coked  coal-dust  adhering 
superficially.    ^Die  practical  suggestion  made  was 
that  roadways    in  mines    shomd   be  kept  well 
watered  to  la^  the  coal-dust.    In  the  case  of  the 
Dinas  explosion  (of  the  13th  of  January),  he  had 
foimd  on  his  last  visit  before  the  explosion  that 
the  water-carts  were  not  being  used.    The  manner, 
he  said,  in  which  coal-dust   operates  in  'setting 
fire  to  coal  and  timber  is  probably  as  follows  : — 
The  air  is  travelling  rapidly  in  one  direction  along 
a  gallery,  throwing  a  continuous  shower  of  dust, 
snLall  pieces  of  coal,  &c.,  against  all  surfaces  in  its 
course ;  at  the  instant  the  flame  traverses  it  the 
coal-dust  is  melted ;  it  then  assumes  the  properties 
of  flaming  pitch,  adheres  to  the  surfaces  against 
which  it  IS  thrown,  and  rapidly  accumulates  until 
it  forms  a  crust  of  a  greater  or  less  thickness, 
according  to  the  length  of  time  the  air  continues 
to  travel  in  the  same  direction.    If  there  is  enough 
air  it  will  continue  to  bum,  but  if  not  it  is  soon 
extinguished,  and  a  covering  of  ''coke"  results,  and 
there  is  the  appearance  vulgarly  call  '*  charring.'^ 
This  throws  a  new  light  upon  the  circumstances 
attending  colliery  explosions  in  certain  cases,  and 
one  which  we  may  be  sure  scientific  men  will 
follow  up. 

PrREwoEKS,  Gun  Caps,  Cartridges,  Eockets, 
AHD  War  Munitions. 

Pircworks,  employed  for  amusement,  as  also  the 
more  serious  munitions  employed  in  warfare,  and 
the  manufacture  of  sporting  cartridges,  &c.,  have 
been,  and  still  are,  attended  with  great  danger ; 
although  legislation  has  done  something  to  insure 
greater  safety.  I  propose  here  to  record  some  of 
the  more  serious  casualties  resulting  from  these 
causes : — 

TikBLB  P. — ^Explosions  jjubzno  m  the  Manufactube  of 

PlBXWQ^XS  AND  MUMITIONS  FOB  SPOBTINa  Ain>  WaB- 


1766.  July .America.-— At  Hart 

of  SS  yoimg  gc 
adiool-bottse  ] 
rejoidngs  that 
bongr  received  ( 
(brSie  British 
gunpowder  inn 
in  the  lower  ro 
boT»  eedng  flon 
raked  them  to| 
exploded  the  o 
ing  into  fragmt 
three. 
Another  explosion 
on  the  aamo  o 
details. 
1842.  Maxxih  1  ...lyEmst's  flreworl 

—all  employed 

May  4 At  Apothecaries* 

bomb-«hell   dv 

killed,  and  buil 

1846.  Sept.  17  ...Royal  Arsenal,  ">^' 

stanoe  from  o! 

much  proi>crty 

1849.  Got.  12   ...Barling's firework  1 

18fiO.  Sept.  16  ...Firework  factory  i 

dc8tro}-ing  th( 
houses;  injurii 

1861.  Dec.  2 Rocket  factory,  Dc 

1864.  March  6  . .  .Firework    manuf i 

killed. 

1856.  Oct.  7  Firework  manuf a( 

lightning. 
18W.  Feb.  26  ...Fog^«gnal  factor] 

Stratford;   3  1 
destroyed. 

1838.  Bennett*  K  tlrcworl 

rood;  6 killed, 
FhiUi]>s  and  Pursal 
Bumingham, : 
of  finishing,  I 
to  4,000  cartri 
explosive   ma 
building  dcDtr 
At  Chatham  Arsen 
grenade  iu  pn 
minor  cxplo^ 
great  dcMtruc 
18C2.  July  21   ...  Walker's   pcrcu; 

killed,  14   6 
destroyed. 
.Firework  manu 
.Firework  muiiu 


1859.  StT).  27 


1861.  Jan.  21 


1865.  Sept.  21 
Sept.  'J6 

1867.  Oct.  9 Hammond'M  ti 

Edinburgh 

1868.  May  29  ...Fog-signal  nu/ 
Sept.  18  . .  .Cartridge  mai 

injun*d. 

1869.  Oct.  1 Fireworks  ir 

killed. 

1870.  Dec.  9 l.udlo^'.s  C 

ham; 


171ft.  Jan.  13  ...Firework  maker,  Tluunes  slieet,  London.    Firo- 

worka  were  being  made  on  a  large  scale,  in 
preparatitm  for  the  king's  oommg  to  St. 
fanl's.  87  barrelB  of  powder  on  the  premises. 
The  hoose  blew  op,  and  the  ndns  spread  into 
a  large  oonflagratkm,  oonsoming  more  than 
100  buildings.  It  is  recorded,  as  an  historical 
inoidentt  t&st  a  ehild  in  its  cradle  was  blown 
^  a  ndghboiuing  ehinvh,  and  its  life 


Kirls,  k 

1871.  May  17   . 

.Cartridge 

more  f 

Dec.  31   . 

..Cartridge 

1872.  Jan.  18  . 

..Glad^ton' 

mjur 

"Mult.  40  . 

..Fuzif  f 

girlH 

1873.  Not.  4.,.. 

.  .Firewor 

—a' 

1878.  Feb.  12... 

.Detonaf 

1)8 

1878.  Dec.  2:^.. 

..Afgha 
4  ' 

cr 

I 

1879.  April  10 

..Uoyi 

1880.  May  1... 

..Anc 

1880.  Sept. 


As  early 
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^'London  passed  an  ordinance  contaimnir 
Uowi^g:— 

n.  lUfKr-That  no  person  whatever  be  henceforth 
^  It  any  time,  to  make  or  cause  to  be  made  any 
^•work,  or  to  fiie  or  cause  to  be  fired  any  such 
S  within  the  City  or  Liberties  thereof,  except 

Bsox&ly  asshall  be  thereuntoappointedby  H.  M. , 
ffal  Authority  under  him." 

r^i^inance  on  the  same  subject  was  pro- 
ia    1697. 

-l>y  38  and  39  Vict.,  cap.  17— regulations 
cte<i  regarding  firework  manufactories 
M^<i  under  this  Act  prohibitive  measures 
^  taJcen.  The  manufacture  can  no  longer 
Ion.  in  densely  populated  districts. 

FLouRiwa  Mills. 

tea  years  ago,  it  would  have  seemed  quite 
m»  to  introduce  such  a  title  amongst  the 
^c^osion ;  not  that  such  may  not  have  then 
*i»  uut  because  science  had  not  then  recog- 
»«»  possibility.  It  was,  indeed,  known 
"*  Was  inflammable,  and  highly  so,  but  as 
f  itated,  not  that  it  was  explosive.  It  was 
aentific  investigation  which  followed  the 
g  of  the  Tradeston  Mills,  near  Glasgow,  in 
Mt  first  determined  the  explosive  properties 
i-flour  under  certain  conditions.  I  have  no 
rf  ascertaining  the  number  of  flour  mills  in 
ted  Kingdom,  but  they  can  probably  be 
i  by  thousands.  In  Hungary,  in  1872, 
re  20,691  water,  and  482  steam  flour-mills 
11,176 ;  in  the  United  States,  in  1879, 
re  about  24,000  flouring  mills.    Anything 

the  safety  of  these  may  therefore  be 
.  with  interest. 

proceed  to  furnish  a  brief  list  of  the 
Is  which,  in  the  light  of  1872,  may  be  re- 
I  haying  beer,  destroyed  by  *  *  explosion*  * : — 

Ji  6. — ExpLosioirs  or  FLOunnro-xiLi^. 


The  '*8tow  Milla"  at  Maaoonta,  Blinoia.    The>' 

were  grinding  *•  middling."  i.r.,  flour  of  the 
middle  quabty,  aa  diiitiniruijihcd  from  the 
finer  or  ooaiwr  aamplefi.  About  three  o'clock 
in  the  mominff,  the  miller  in  charge  went  up 
to  the  chamocr  (a  large  box  extending 
through  eeveral  ntorcyB},  an  he  had  often 
done  before,  "  to  Jar  the  middlings  down  "— 
they  having  clogged.  He  carried  a  nnall  oil- 
lampf  which  he  placed  on  a  beom  just  behind 
and  above  his  head.  He  then  opened  a  slide, 
and  thrust  in  a  shorel,  which  stuted  the  flour 
down  with  a  thump,  raising  a  cloud  of  dust, 
when  instantly,  as  if  it  had  been  coal-giu»,  it 
flashed,  burning  the  miller's  hair  and  beard, 
and  fllled  the  box  with  a  sheet  of  flame, 
which  spread  with  great  rapidity,  and  burned 
the  mill. 
This  Incident  drew  attention  to  the  circumstanoes 
attending  the  burning  of  a  floor-mill  at 
Borer,  Kentucky,  several  years  before.  Here 
the  floor  of  the  flour-box  eavo  way  with  the 
wei^t  of  a  man,  great  dust  was  created, 
whidi,  the  instant  it  readied  the  furnace  in 
the  boflex^room,  to  which  it  was  naturally 
drawn  down,  ignited  with  an  exploidve  fla«h, 
and  burned  the  mill. 

»  ..  Bdmiidt  ic  Co.*s  Hill,  8t.  Louis.  The  liglit,  or 
iriobe-laup,  was  held  near  a  bran  spout, 
ezteoding  the  height  of  the  mill.  The  dust 
teDtted  with  a  flash,  and  burned  the  mill. 

.Bcrtdiey's  ICill,  Milwaukee.    The  fire  originated 

in  a  candle  being  held  near  a  fced-spout 
readiing  through  the  miU.  The  ignition  was 
iiwrtaiitsnwme  several  parts  ox  the  mill 
Appettringto  be  on  Aire  at  the  same  moment. 

..^..TMMton  lulls  and  Oranarien,  near  Glasgow. 
Eftiikitioii,  foDowed  by  fire.  ThedrcomstaiiceB 
■siiiiid  taczpliaabte.  and  the  fire  ofBocBs 
Intewitcd  inabruoted  Mr.  W.  J.  Haoquom 


Baakine,r.£.,LL.D.,F.R.8.,andMr.  Steven- 
H>n  Macadam,  lli.D.,  F.R.B.E.,  to  inveitigate 
tuid  report.  The  following  embodies  the 
substantial  result  of  this  inquiry  :— 

**  .  .  .  ^  Wo  have  made  a  searching  in- 
vestigation into  all  the  circumstances  con- 
nected with  this  disastrous  affair,  and  having 
iiispeetod  the  premises,  examined  all  survive 
ing  witnesses,  visited  various  other  mills,  aiid 
inquired,  by  tlio  examination  of  witnesses 
and  documents,  into  the  list  of  other  filrea  uid 
«xpIo«ions  of  a  like  nature,  we  have  to  reixnt 
as  foUowii : — 

"  1.  That  the  primary  cause  of  the  fire  and 
«xplo8ion  was  the  accidental  stoppage  of  the 
feed  of  one  pair  of  stones  eng^^  in  the 
grinding  of  shaiiHs  which  led  to  the  stonei 
becoming  hisrhly  heated  and  striking  fire. 
2.  That  the  tiro  thus  generated  inflamed  the 
finely  divided  dust  which  was  diffused  throo^ 
the  air  in  the  exhaust-conduits,  and  then 
pasHod  on  to  the  exhaust-box.  8.  That  the 
Hudden  combustion  of  the  dust  diffused 
through  the  air  would  produce  a  very  higk 
tumne'ruturc  in  the  ^^aseous  products  of  that 
combuKtion,  and  this  would  necessarily  be 
MccomiMnicd  by  a  great  and  sudden  increaae 
of  prcssuit)  ana  bulk — conirfJtuting,  in  faei, 
4in  explosion.  4.  That  the  first  effects  of  this 
explosion  would  be  to  burst  the  exhaust-boz* 
and  allow  of  the  diifuaion  of  tiie  dust  nd 
flame  through  the  atmoq:)herc  of  the  whole 
milL  6.  That  this  communication  of  in- 
flammable dust  and  flame  throughout  (he 
atmosphere  of  the  whote  mill  was  the  oauw 
of  the  second  explosion,  by  which  the  gaUe 
walls  were  blown  out,  the  mill  reduced  to 
ruins,  and  the  wood-worii  set  on  flre.  6.  That 
the  stores  or  gmnaries  were  set  fire  to  partly 
bv  the  flame  and  lire  from  the  mill  travelling 
alon^  the  gangways,  and  partly  from  the 
burmng  materials  falling  through  the  sky- 
lights. 7.  That  no  explOHi%-e  or  other  foreign 
material  was  used  in  the  manufacture  of  the 
flour,  and  that  wo  found  the  steam-boilers 
uninjured.  8.  That  we  ha^-e  not  been  able  to 
trace  blame  on  the  iNut  of  the  proprietors  of 
the  mill,  or  of  any  one  in  their  cmploj-meut, 
as  every  precaution  known  at  the  time  was 
used." 

Passing  ftrom  the  particular  to  the  general, 
they  say : — 

**We  have  ascertained,  both  from  the 
evidence  of  eye-witnesses,  and  from  printed 
and  published  documentK,  that  fire-explosions, 
similar  in  their  cause  axid  nature  to  that  at 
Tradeston  Mills,  are  accidents  of  ordinary 
occuxrenoc  in  flour-miUs,  especially  since  the 
introduction  of  the  apparatus  called  the 
« exhaust'  This  fact,  nowever,  is  little 
known  to  the  gcncnd  public,  or  indeed  to  any 
one  except  those  practically  employed  in 
working  such  mills,  though  it  appeuv  to  be 
better  UMwn  on  the  Contment  than  in  Great 
Britain,  being  mentioned  in  IVench  and 
Oerman  treadfses  on  flour-miUs,  but  not  to 
our  knowledge  in  the  standard  Knglish  hooka 

on  that  Hubj<K*t It  requires  some 

couNideration  to  see  the  reason  why  sudi  flre- 
explosions  are  not  mudi  more  frequent  than 
they  have  been." 
.Washburn  Mills,  Minneapolis,  probably  thelargest 
flouring  mills  in  the  world  (contafaoimg  41 
run  of  stones),  and  6  neighbouring  mms — 
6  in  all.  The  Duilding  wherein  the  explosion 
occurred  contained  two  independent  miUa 
under  one  roof,  and  was  7^  stfnries  high, 
grinding  from  1}  to  8  million  bushels  of 
wheat  per  ycnr.  Hie  night  hands  had  just 
come  when,  at  7.20  p.m.,  the  explosion 
occurred;  the  whole  building  was  levelled 
with  the  ground,  and  the  entire  city  suffered 
a  shock  as  ftorn  an  earthquake,  neany  all  the 
vnndows  being  broken,  and  large  stones 
thrown  into  the  air  descended  throng  their 
roofs.  Hie  conflagration  of  the  ruins  ex- 
tended the  flro  to  mudi  other  property,  so 
that  the  entire  loos  was  estimated  at  near 
upon  £200,000. 

Many  theories  were  again  started,  as  that 
the  Minnesota  wheat  contained  more  sulphnr 
than  that  from  any  other  State;  but  the  facta 
brought  to  li|^t  in  the  **  Tradeston  "  investi- 
gaticm  afforded  an  entire  solution. 

KoTX.— Mr.  John  B.  Kehl,  proprietor  of  the  Olen  Flouring 
Mills,  Chipewa  Falls,  Winaf«nsin,  has  since  forwarded  an  acoonm 
of  a  small  explosion  whidi  he  poKaonally  witnesied  lin  his  own 
milL 


1878.  May  8. 


4G8 


JOUENAL  OF  THE  SOCIETY  OF  ARX8,  iUBCn  25,  ItSl. 


Science  has  liere  stepped  in  and  afforded  Hie 
required  relief.  By  meani  of  powerful  magneto 
fixed  in  the  hoppen,  partiolea  of  iron  which  for- 
merly ^t  mixed  with  the  grain  from  the  wire 
binduiK  of  the  sbREtTee  are  now  intercepted ;  parti- 
cles of  dirt  are  otherwise  dispoRsd  of;  and  by  means 
of  gauze  wire  screens  the  dust  is  kept  from  contact 
wiUi  the  artificial  lights  employed. 

Gab  (Coal.) 
The  use  oi  coal-gas  for  illuminating  and 
domestio  pnrposes  took  ita  ri^e  early  in  the 
present  century.  It  is  impossible  to  estimate  the 
precise  degree  of  danger  tolife  and  property  which 
nave  resulted.  Hundreds  of  gas  explosions  occur 
erery  year ;  bat  many  of  these  are  very  shght,  and 
the  lira  insurance  offices  cover  the  damage  done  to 
property  insured.  It  baa  sometimes  been  auggested 
that  science  should  devise  a  means  of  making  coal- 
gas  leas  offensive  to  the  sense  of  smell.  It  is  well 
Uiat  this  has  never  been  dona,  or  the  danger  from 
its  use  would  have  been  ten  times  increased. 
Seeing  that  the  manufaoture  of  gas  for  the  pur- 
poses of  our  great  towns  is  frequently  carried  on  in 
thickly  populated  neighbourhoods,  it  is  fortunate 
that  no  great  catastrophe  has  occurred.  I  mark  a 
few  of  the  more  prominent  explosions  : — 

Table  H. — Gis  ExpLOSioin  or  Sebioub  MAoNrnnis. 

ISU.  D«c  IS  ...aadialderBtDiiiidBOu-«DTki;SpeiwiukiUed, 
■od  mDeh  in^ertj  to  the  Deighbonrtiooi] 

lass.  ]u.     !...ThaDewgwSiold>TatC>iallLiiD. 

ISee.  Sept.  lS...EiiiIoBonatetiefflcldUiuio-hmll;  4  peraoni  killed 

io  cndcAVDOFing  to  ««ct^fD  from  bftU. 
lasS.  Oct,  31   ...Ouholder  at  worlu  of  Loodon  GtM  CampADf* 

Hine  ElmB^  10  workm«a  killed,  and  great 

dHtmction  of  piopeity. 
I8T6.  Aug.       ..  Od  boaid  ddp  AUttanla,  Cnrdiff.    The  ahip  vu 

hatches  we™  k^  down ;  na  locnaiiilaled, 
aDd  oomiiwintocsatact  with  aliirhtedmatch,  , 
■track  bf  the  ■Hond  male,  exploded,  IdUinH 
4  meri,  and  Kieatly  ^'""■c'"g  the  ehip.  A 
Boaid  of  Trade  inqnity  wm  inrtitottd.  [See  , 
tttoltatendofUhle.l 

ISTS.  Uar.  & GaioLine  Gaa  Vaj^iiae  exploded  in  Tovo-hall. 

HiniMn,  Ohio ;  much  damage. 

Jnsefl  ...Onboard  iteamer,  ChnMolitt,  in  the  Aleiandrn 
I>OGk,  Newpoit  iHonmoutluhirel ;  4  killed 
and  7  wonndcd;  aide  of  ihlp  blown  out. 

Jane  IS  ...At  CM4]tt>  onboaid  (Tutiicnt.  ■  ateamer,  loading 
with  UM)  tona  of  iteun  ooal,  tor  Aden,  i 
men  tm  londiuf .  when  one  lowered  a  light 
that  the  otihen  might  aee  better,  and  ejcplauon 
reenlted. 

Oct  11  ...Bxtenaive  explooion  at  Linner  Cotton  Hill, 
Blackburn ;  a  great  number  of  the  woA- 
people  injnnd.  and  atock  of  eottoo  ^ed. 

ISre.  Jan.  6 Tiara,  more  or  leea,  nrioui  gaa  eiploaiona  in 

dilTBiBit  part*  of  London. 

AiBil  14...AtVigo,anboaidtlHBritiihiteuner,  Arnmiinit, 
from  NewpotU  tot  Savona,  laden  with  coala. 

Mar  10  .-.At  Cardiff,  on  board  GcnoeM  biv,  Sauiw 
AmtaUa,  laden  *i0i  nnall  coal  for  Lfs-hom. 

JmuB At  HHlngboiiine  Gaa  Worka,  doing  omaidamble' 

damun.  It  oscnmd  in  the  ■■Governor- 
bona^  utd  waaittnbnled  to  fallnie  of  appa- 

IBSO.  Jia.  3 At  FljnKuth,  inadicw;  eonaideiable  deatrao- 

.^dl -An  ezpariBotal  miUtwr  ballooii.  at  Meudon 

(Fnneel ;  attribnted  to  the  effect  of  the  higl 
extonal  l«mper*tun  on  the  gas  in  the- 
balloon. 

April  18.. .At  St.  lUitin'a  Church.  Bradler,  near  Volvo^ 
hampton ;  organ  deatroyed,  itained  glaaa 
whidowi  Idtikai,  and  fabno  ivrtly  deatmyed. 

Jalj  5 .Totlenliam-cOQit^nad,  London ;  capadoua  newlr- 

lald  gaamainih  Ailed  by  leakage  from  old 

to pwa ml Dnqierty,  t«aiing up  thenad, 
*■«  10  mplode  ererr  ttm  handled 


laao.Jnijia  ...AtBiii.__  .. 

■tneti,  the  aewen  haTing 
gaa:  followed  braMWDd 
rxploaiari.  The  road  tom 
dreda  of  rarda, 

Aug.  S Botaarkable   eiploei  n  of  a 

Lndgate-hill.  the  flame  a 
pjpca  (owHjda  the  main ; 
waa  armted  at  an  early  sti 

IS8L  Fab.  a At  Sheffield  i    gnat  damage  i 

drapery  eatabliahmeut. 

It  is  seen  from  the  preceding  table 
to  shipping  engaged  in  the  carrying 


' '  The  Court  ia  of  opinion  that  a  cargi: 
'lesoription,  so  especially  liable  to  gener 
\k  ventilated  hj  tubes  fore  and  aft  p 
imdendde  of  the  deck,  but  not  extent 
i4urface  of  the  cargo,  and  having  Bnfl 
Libove  tho  deck  to  be  out  of  the  reach  of 
z-eiolring  oowla  so  as  to  create  a  thoroi 
air  fore  and  aft  above  the  cargo,  by  w1 
Uocumulating  gas  would  be  coutinuoual 
And  in  no  case  should  a  vessel  loade- 
iiUowed  to  proceed  to  sea  depending  uj 
(Kily  for  ventilation." 

OUHPOWDEK. 

This  explosive  compound  has 
now  for  something  over  five  c 
its  influence  upon  the  destinies  of 
been  very  considerable — perhaps 
those  resulting  from  any  other  sin 
save  the  printiug-press.  Its  direct 
war  against  the  human  race,  and  i 
even  to  a  ^eater  degree  than  coi 
foreseen.  Here  I  have  only  to  re 
light  of  its  accidental,  and  not  of  t 
destruotiveness ;  and  bo  regarded, 
<legree  of  minor  importance.  Yei 
the  immediate  subject  of  explosioi 
still  a  prominent  place. 

The  City  of  London,  in  its  Firt 
1667,  enacted  aa  follows : — 

"  xxrii.  JtcM,— That  no  gunpowder 
the  walla  of  the  CSty  (eioept  as  aforeai 
secure  places  as  shall  be  allowed  and  i 
Court  of  Aldermen." 

The  exception  related  to  the  st 
powder  to  be  ready  for  the  blowinj 
mgs  in  case  of  fire,  the  Great  Fire  c 
been  so  atayad.  That  it  was  fteque 
in  this  manner  at  subsequent  fires 
ground  for  believing.  The  poei 
"  Trivia,  or  the  Art  of  Walking 
written  in  ITId,  makes  pointed  re 
practice,  which,  while  the  houses  we 
of  wood,  no  doubt  had  advantage*. 


TlanuB  aoddea  wrap  the  waUa ;  with  air 

The  fAiattcved  pile  nnka  on  tfae  BBi^T  B 

That  gunpowder  is  oapaUe  of  bi 
for  usefiupurposei,  is  truly  a««t-offa| 
evils  it  has  prodnoed.  In  ita  »pp 
purposes  of  blasting  in  metal  and  nc 
led  to  numy  disaotera.     But  ia  n 
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ving  wraki,  nich  as  the  removal  of  the 
•down Cliff  at  Dover,  19th  September,  1850: 
lonlofadangeroiia  portion  of  theUnderdiff, 
Wight,  a  few  years  later ;  its  more  recent 
•  openiog  for  navigation.  Hell- gate,  East 
Nev  York — where  another  great  operation, 
I  lid,  is  still  pending — it  has  been  of  real 
i  Tet,OQ  the  other  side— that  of  wanton 
Ktioo  of  property — ^there  is  a  sadly  dark 
I;  M  vitness  a  table  given  in  a  later  portion 
kl^tt,'*  Wilful  Damage." 


•HxpMsioOT  OP  GuirpowDEE  FBOX  Eabliest 
iwnm  TO  Pbesent  Time  in  Vaeigxts  Pabts 


I  World; 


CAX7SE    BEDTO    STATED  WHERE  PaAO- 


■'.QanDowder  magnrinft  at   Londonderry;   great 
aamage. 

.•.Vnioe— Are  at  the  anenal;  explosion  followed, 
reducing  dty  to  rains. 

■■  Ifagmrine  at  Grarelines ;  about  3,000 peoplo  killed. 

-Jit  Dublin,  218  barrels  exploded,  killmg  about 
100  men. 
>*  ...Athkme,  Ireland,  great  storm;  lightning  struck 

castle,  and  exploded  powder  magazine. 
^10, .At  Bremen,  by  which  about  1,000  houses  were 
destroyed,  and  40  pen>ons  lulled. 
...I^anoe — some  mules  emi>loyed  to  cany  gun]^wdar 
to  Niort,  stopping  near  Pilori,  m  Foictiers, 
and  being  incommoded  by  flies,  stamped  upon 
a  pavement  of  some  flints,  and  thus  igmted 
some  grains  which  had  dropped  from  the  bags 
they  were  oanrying.  A  tomflc  explosion  fol- 
lowed, not  only  destro^g  the  mules  and 
their  drirers,  but  throwmg  down  houses,  and 
eommitting  other  devastation. 


•I 


Three  serious  explosions  at  the  Hounslow  Mills. 


1  ...The  dty  of  Waroest^r  was  greatly  damaged  by  a 
gunpowder  explosion. 
...Goree  nearlv  destroyed. 

Two  mills  blown  up  at  Waltham. 

Tlie  Boyal  MiUs  at  Faversham  blown  up. 

S..Jtaly— powder  magaxine  at  Crema;   the   town 
igmted. 
..Jkn  explosion  at  Ewell  MiUs  destroyed  property 
valued  at  £8,000. 
I  ...Foiwder  magazine  at  Brescia,  caused  by  lightning ; 
about  8,000  deaths. 
..About  the  same  date  a  magazine  at  Venice,  by 

lightning;  400 killed. 
...Faversham  Powder  MiUs. 
I . .  Jlounslow  Powder  Mills. 

B A.t  Moulsey :  8  men  killed. 

Tliree  mills  blown  in>  at  Hounslow. 

..  JLt  Chester,  destroyed  many  spectators  at  a  pujipet- 

■how,  and  greatly  daxnaged  many  houses. 
..At  CSiamberry;  18  persons  killed,  and  several 

houses  destroyed. 
...Abbeville   nearly   destroyed;    160    inhabitants 

periidied,  100  houses  destrojred. 
...'PriAinopoli  blown  up ;  800  inhabitants  lost  their 
lives,  840,000  ball  cartridges  were  destroyed, 
and  the  whole  foundations  shaken. 
4...AtWoiinalnw;  3  persons  killed. 
0 ..  JU  PScaidv. 

B  ...Bpsom  Muls  were  blown  up. 
S  ...YMnna  received  great  dunage,  and  several  lives 
were  lost. 
...Cfvita  Yecehia  nearly  destroyed. 
9  ..  Jfalaga  gunpowder  magazine ;  lis^tning. 

...Sumatra  gunpowder  masmzine;  B^tning. 
O...Benwol(en  Tnsgmine  and  laboratory :  lightning. 

...Tangiew  guupomtor  magazine ;  Ugntnmg. 
I  ..JL  rtmami&nm  dastroved  by  flre  at  Corfu ;  72,000 lbs. 
Of  powder  ana  600  bombsheUs  blew  up ;  180 
men  killed. 

Vavenham  Powder  MDls. 

i;  8  men  killed;  great  destruo- 

}..JLtLohiDtiR  Polaiidfthe  axle-tree  of  a  carriage 
timmfiatt  pomitK  to  the  army  took  fire,  and 
dtabn^fedT  a  neat  nnmberof  houses  and  some 
pnbHo  bnilnngi ;  abomt  90  persons  were  killed 
Mid  wmadsd. 
I  ...At  BpyauMb  lbs  flhttpd  at  the  new  castle  was 
np^aad  100  Uvea  destroyed. 
*^  ■tToOfl^uUbtownup. 


1794.  Sept.  3   ...Powder  mills  at  Grenelle,  near  Paris,  exploded; 

near  3,000  persons  lost  their  lives,  and  all 
adjacent  buudings  were  destroyed. 
Dec.  20  ...Landau  had  its  arsenal  blown  up. 
Dec.  31  ..  J>artford  Mills;  11  men  killed. 
1796.  Jan.  14  ...Hounslow  Mills;  8  men  killed;  great  destruc- 
tion of  property. 
Aug.  10  ..»At  Dartford  ;  4  persons  killed. 
1796.  May  20  ...Battle  Mills;  8  killed,  and  great  destruction  of 

property. 
1799.  Jan.  14  ...At  Dartford:  3 persons  killed. 

July  13  . . .At  a  mill  on  Twickenham-<x>mmon ;  4  men  killed. 
18U0.  May  28  ...A  powder  magazine  at  Nantes  blew  up,  destroy- 
ing many  persons  and  houses. 
1801.  Mar.  20  ...BatUeMilLi ;  1  man  killed. 
1801.  April  25  ...Waltham  MiUs;  9  men  killed. 
1803.  Sept.  8  ...Faversham  Mills;  6  men  and 3 horses  killed. 
1805.  June  15  ...At  Dartford  ;  2  men  killed. 

Oct.  1 Powder  mill,  Boslin,  near  Edinburgh:  2 killed. 

1807.  Jan A  vossd  lying  in  the  Bapenberg  CukaL  Loyden, 

blew  up,  and  destroyed  the  best-built  portion 

of  this  interesting  city. 
June  26 . .  .Powder  magazine  at  Luxemburg ;  lightning. 
Sept.  18  ...Faversham  Mills ;  6  men  and  8  norses  killed. 

1808.  Sept.  9 Powder  magazine  at  Venice ;  lightiiig. 

1810.  Jan.  10  ...Fkvcrsham  Mills ;  5  men,  a  boy,  ana  some  horses 

killed. 
Sept.  2 Eisenbach ;  8  French  powder  wagons  blown  up  ; 

64  lives  and  escort,  with  28  houses  destroyed. 
Sept.  24  ...Dartford  Mills;  2  men  kiUcd. 

1811.  Nov.  27  . .  The  Walthham  Mills  blown  up ;  7  men  killed. 

1812.  July  4 At  Hounslow;  2  men  wounded. 

July  14  ...lloelin  Mills,  near  Edinburgh,  blown  up ;  2  men 
kiUed. 

1813.  Aug.  21  ...Two  explosions  at  Hounslow  MiUs;  8  workmen 

kUled. 

1814.  Sept  Battle  Mills ;  3  men  kiUed. 

1816.  April  16 . .  .Toulouse  Powder  MiUs ;  16  kiUed,  others  wounded. 

1817.  Oct.  3 Faversham  Mills;  8  men  kiUed. 

1818.  Mar.  19  ...Powder  MiUs  at  Brandy- Wine,  U.S.;  80 lolled, 

many  wounded. 
1829.  Nov.  28  ...Powder  magazine  at  Navarino ;  lightning. 

1837.  Aug.  28  ...Powder-ladenlighteroff  East  Greenwich,  causinfiT 

considerable  damage  to  persons  and  property. 

1838.  Oct.  8 HaU's  mills,  Faversham ;  4  persons  kUled. 

1840.  June  6 Powder  magazine  at  Bombay ;  lightning. 

...Also,  about  same  date,  Dum  Dum. 
1843.  April  13... Waltham  MUls ;   7  men  kUled,  and  buildings 

destroyed. 
April  23 . .  .Powder  magazine  at  Puzzaloni,  Sidly ;  lightning. 
April  23  . .  .Powder  magazine  at  Oaudn,  Spain ;  lightning. 
1845.  March  8... Algiers :  two  magazines,  killing  43  workmen,  10 

artillerymen,  and  81  pontonniers. 

1850.  Mar.  11  ...Three  explosions  at  Hounslow  MiUs ;  8  persons 

kflled. 

Sept.  29  ...The  Donna  Marich  Portuguese  frigate,  blown  up 
at  Macao,  when  tiring  a  salute  in  honour  m 
the  Prince  Consort;  200men  and  boys  re- 
ported to  have  perished. 

Oct  18  ...The  Abdul  Medjid,  Turkish  Une  of  batUe  ship, 
blown  up  in  Bosphorous ;  about  500  IdUed. 

May  1 Fleet  of  powder-laden  boats  at  Benares,  causing 

death  of  420 persons  on  the  spot,  and  injuring 
over  800  others. 

1851 .  April  3  . .  .POwder  magazine  at  Tremesvar,  Hungary. 

...At  Hounslow  Mills  ;  lightning. 
1853.  Aug.  17  ...Powder  magazine  at  Gibraltar;  5  men  killed, 

1  injured. 

1866.  Nov.  6 Powder  nugazine,  Bhodes ;  lightning;  SOOUves, 

and  4u0  houses  destroyed. 
Nov.  15  . .  .French  magazine  at  the  Crimea,  containing  large 
quantities  of  munitions  of  attack  ;    whidi 
also  exploded  i«^ffii«h  magazine ;  63  kiUed 
and  many  hundreds  woimded. 

1866.  Mar.  7 Hatton  Powder  MiUs,  Hounslow;  8  Uves  lost; 

caused  by  sparks  from  lamp. 

Nov.  6 Powder  magazine  at  Bhodes ;  Ufri^tning. 

1857.  Aug.  10  ...Powder  magazme  at  Joudpore,  Bombay ;  light- 
ning; l,orX)kiUed. 

1859.  Mar.  80  . .  Hounslow  Mills  blew  up ;  loss  of  7  Uves. 

Aug.  6 BaUincolig  Mills,  near  Cork,  blew  up ;  6  persons 

kiUed.    (See  1861.) 

1860.  Sept.  10...Melford    Powder  Works,   Argyleshire;   6  mea 

UUed;  8  tons  of  powder. 

Dec.  1 In  shop  at  Norwich ;  2  persons  killed,  and  much 

property  destroyed. 

1861.  May  27  ...Waltham  MiUs  blew  up;  1  kiUed,  and  many 

others  wounded. 
Oct.  24    ...Powder  mills, BaUincolig,  Cork ;  6  persons kffled. 

1862.  Scnpt.  9   ...Nancy  Kuke  Powder  Mills,  ComwaU ;  6  women 

kiUed. 

1864.  Jan.  9 The  Louie  Sleigh  exploded  in  the  Mersey,  at 

Liverpool,  in  consequence  of  flre  on  vessel* 
caused  by  oil  cans  igniting ;  great  damage  to 

Oct.  1 At  l^^TMessrs.  HaU's  magazine.  100,000lba.  of 

powder;  10  men  killed,  and  property  damaged 
for  many  rniln  round. 
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1864.  Deo.  9 Powdor  store  at  Buenos  Ayres  exploded,  kOling 

160  soldiers. 
Dec.  24  ..A  powder  vessel  exploded  at  Wilmington,  U.S., 
without  other  damage. 

1865.  liar.  29  ...Eaveraham  Mills ;  2  persona  injured. 

April  11  ...Four  or  five  barrels  of  powder  exploded  in  a  shop 

in  Southwark. 
May  24  . .  .At  Mobile,  U.S. ;  about  aoo  persons  IdUed. 
Sept.  26 ..  JBwell  Mills ;  2  men  killed. 

1867.  Deo.  28  ...Faveraham  Mills  ;    11   men  killed,   and   much 

damage  done ;  shock  felt  at  Canterbury,  10 
miles  o£F. 

1868.  Deo.  21  .. JUother  at  Faversham  Mills;  6  killed,  4  injured. 
1809.  June  19  ...Hounslow  Powder  Mills ;  4  persons  killed. 

Oct.  19  ...Black  Beck  Mills,  Windermere ;  3  persons  killed. 
Dec.  17  ...Hounslow  Mills ;  8  persons  killed. 

1870.  Mar.  11  ...Kaimes'  Powder   Mill,  Rothesay;    6  workmen 

killed,  and  serious  injury  to  buildings. 

1871.  F^b.  6 Powder  wagon  on  railway  between  Bardoz  and 

St.  Nazuire ;  60  •petaooa  killed,  and  about  100 
others  injured. 

Feb.  6 Dunkirk  Powder  Magazine;  about  60  lives  lost; 

caused  by  careless  use  of  ludf  er  matches. 
.  Mar.  2   ...Powder arsenal.  Merges ;  20  soldiers  killed. 

1872.  Feb.  6 HalPs  Powder  Works,  Faversham;  2  killed,  2 

ugured. 

May  28  ...Roslin  Powder  Mills,  near  Edinburgh;  several 
killed. 

May  80  ...Powd«>r  magazine,  Porthywain  Lime  Rocks,  near 
Oswestiy ;  6  killed. 

Sept.  6  . .  .Hounslow  Mills :  8  lives  lost. 
1874.  Jan.  7 Carthagena  powder  magazine. 

Oct.  2 The  barge  Tilbury,  on  the  Regcnt's-eanal,  laden 

with  4  tons  of  blasting  powder  and  6  barrels 
of  petroleum.  The  latter,  it  was  believed, 
ifOiited .  and  fired  the  powder.  Exploded  near 
North-lodge,  Rwent*8-park,  killing  Spersons, 
and  doixig  vast  damage  to  property. 

Nov.  8   . ..Hounslow  Muls ;  4  killed,  2  injurea. 
1876.  July  16  ...Hounslow  Mills ;  considerable  destruction  of  pro- 
perty; noUyeslost. 

Aug.  17  ...At  Barcelona,  the  Spanish  steamer  Exnreax  was 
loading  with  war  material,  and  exploded ;  60 
hveslost. 

1876.  April  22  ...In  a  railway  tunnel  at  Cymner,  near  Heath ;  13 

excavators  killed. 
July  1 Hounslow  Mills ;  workmen  had  left  premises. 

1877.  May  6 Powder  miU  at  Schulau,  near  Blaxdcenese  (Ham- 

burg) ;  effects  very  violent ;  20  killed,  and 

mudi  property  destroyed. 
July  12   . .  .Powder  manufactory  at  Okta,  near  St.  Petersburg ; 

6  killed,  and  many  wounded ;  fire  followed, 

and  much  damage  was  done  to  property. 
July  80  ...Floating magazine  on  Thames;  Skilled. 
Oct.  6 Powder  factory  at  Tihgusohoff,  Plojesti,  Austria, 

with  immense  stOTM;  16  killed  and  many 

wounded. 

1878.  M&rch  31.  JLt  Marsh    Works  Powder  Factory  ;    "  green 

charge." 
Nov.  29  ...Powd^  mill,  Elterwater,  near  Ambleside,  West- 
moreland ;  3  killed,  1  injured.    [I  quote  from 
official  report  hereon  in  note  bdow.] 

1879.  Feb.  10  ...Chilworth  MiUs,  near  Guildford ;  2  killed. 

Feb.  21  ...Messrs.  Hill's  Mills,  Faversham;  1  killed,  and 

immense  destruction  of  proi>erty. 
March  1  ...At  Dairy,  Apshire;  powder  for  mining  purposes. 

1880.  Jan  8 On  a  gunsmith's  inremises,  at  Doncastor. 

April  7 Halton  Mills,  Houmdow ;  no  lives,  but  consider- 
able damage. 

May  8 At  Rothweil  Pbwder  Factory,  Geesthacht,  near 

Hamburg ;  4  killed. 
At  Worsborough  Powder  Mills,  near  Bamsley ; 
men  not  allowed  in  mill  while  machinery  at 
work ;  considerable  destruction  of  property. 

Dec  11.. ...At  Marsh  B^lls,   Faversham;   in  the  testing- 
house,  whidi  was  dosed ;  shock  very  violent. 
1861.  Mar.  19... Jit  Bkckbeck  Powder  Mills,  High  Fumcss;  2 

loud  explosions;  Skilled. 

Note.— The  report  of  Major  Ford,  B.A.,  one  of  H.M.'s  Inspeo- 
tors  of  Explosives,  on  the  £lterwater  explosion,  29th  Nov.,  1878, 
contained  the  following  passage :— "  One  le»on,  at  any  rate,  may 
be  learnt  from  this  aociaent— namely,  that  active  supervision  in 
matters  of  detail  of  foremen  in  gunpowder  factories  cannot  be 
diapenaed  with.  Such  a  system  as  was  foimd  to  be  in  force  at 
this  factory  ouRht  to  be  impossible.  .  .  .  Better  supervision 
on  the  part  of  the  manager  would  have  insured  the  obsemmce  of 
the  special  rule,  which  was,  as  it  appears,  habitually  disn^arded. 
It  also  appears  that,  where  access  can  be  obtained  to  a  factory 
during  the  absence  of  the  men,  it  would  certainly  be  advisable  not 
to  leave  tbe  kevs  of  the  powder  buildings  where  anyone  who  has 
been  cmx^oyed  about  the  place  can  obtain  fhem.  Lastly,  the 
neat  value  of  trees  as  a  screen  to  powder  buildings  is  again 
fcndUy  fllustrated.  Large  pieces  of  burning  wood  are  very  Ukely 
to  be  caught  by  tall  trees,  o&d  even  a  small  branch  is  sometimes 
•offldent  to  stop  tiles  and  slates." 

The  animal  yaliie  of  gunpowder  exported  from 


this  country  as  an  article  of  comme 
£300,000. 

It  is  seen  that  a  considerable  noml] 
plusions  enumerated  in  this  table  we 
lightning.  I  do  not  think  it  must 
from  this  fact  that  powder  magazinec 
particular  or  peculiar  attractions  tc 
fluid,  although  it  may  be  thought  tha 
compounds  there  collected  may  dc 
lieve  the  real  fact  to  be  that  the  siti 
powder  mills  affords  an  entire  sol 
problem.  They  are  mostly  located  o 
near  rivers,  where  there  are  few  builc 
electric  fluid  may  be  attracted  bymoisti 
towards  their  localities.  Ice-houses  a 
lightning  in  a  like  maimer,  and  fro 
the  same  cause ;  but  on  this  point  1 
some  difference  of  opinion.  It  cannol 
that  there  is  any  other  resemblance  be 
mills  and  ice  houses. 

Metal  Mines. 

The  metal  mines  of  this  country 

from  the  coal  mines)  suffer  very 

fire-damp,  and  explosions  conseque: 

In  the  18  years,  1861-78,  there  ha 

54  deaths  from  this  cause  in  thes 

1  in  Derbyshire  district,  2  in  the  Yorl 

2  in  Monmouthshire  district,  18  in  N 
shire,  Cheshire,    and    Shropshire, 
Staffordshire  and  Worcestershire,   J 
Scotland  district,  and  11  in  West  Sec 

Mineral  Oils. 

Another  important  element  in 
of  explosions  during  the  presec 
arises  in  the  use  of  mineral  oils,  chii 
and  its  products.  This  oil  came 
use  on  account  of  its  comparai 
after  its  discovery,  in  1859-61,  in  C 
the  coal  regions  of  Pennsylvania, 
state  it  is  inflammable  at  a  very  lo\i 
and  much  mischief  has  resulted  in 
There  is  now  a  Petroleum  Associatio 
the  quality  for  the  purposes  of  c 
public  safety.  The  individual  catast 
counted  by  the  hundred,  and  even  by 
but  the  larger  ones  traceable  to  expl 
numerous ;  and  yet  probably  nearly 
conflagrations  laid  to  its  charge  havi 
nated  m  explosions. 

Table  J. — Sebiou8£xflosiok8bb8Ux.tik4 

OnjB. 

1868.  Bee.  13  ...Three  BridgeaBailway Station 

killed. 

1869.  Oct.  88   ..  Bordeaux  Harbour ;   16  tbok 

many  others  injured. 

1871.  July  16  ...Manuf artery,  near  Khrima ;  a1 

Oct.  4  .»..  Ghelsea.— Triple  enkMUmatoi 

ManocHBtreet,  King'a-ioad. 

Oct.  16 Erith.— The  brigantine  Bvtk 

barrelt  of  pKroleam,  100  o 

1874.  Oct.  2 Begent'eCuial.— TlieatploBMi 

board  the  TWnrif  waa  bdi< 
occasioned  by  tae  vqwor 
petxtdennKiii  bosrd.    (See 

1878.  July       ...Fbtxoleum  faotoryailvQu;  3 

1880.  June  4  ....Tterrifio  oonflaflxatioA  mamA 

Titaaville,  IW;  »M«Obi 
destroyed,  and  lisffa  poftio 

NoTs.— ICany  great  ixwiftogintJOHi  kiMV  oe 
tanks  at  '*9f^xtidtf  aadtiaewlMn^ftM    " 
acting  upon  the  Tapoor. 
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keeping  of  petroleum  is  now  regulated 
Parliament,  enacted  in  1862,  1868,  and 
ctirely.  The  supply  of  the  oil  has 
ae  indications  of  falling  off  in  the 
itee,  hut  new  sources  of  supply  are 
)  in  Bohemia  and  elsewhere. 

Steam  Boilers. 

come  to  notice  the  explosions  of 
ten.  The  gradual  but  now  general 
m  of  steam  into  our  locomotive  appli- 
into  our  manufacturing  operations, 
le  present  century,  I  have  already 
Boilers  may  be  divided  into  four 
Ks'.—l.  Marine;  2.  Manufacturing; 
<ti?e;  4.  Domestic.  And  in  each  in- 
J  need  to  be  managed  by  those  who 
I  their  construction  and  requirements, 
majority  of  casualties — and  these  have 
!  past,  if  they  are  not  now,  of  alarming 
-arise  from  ignorance  or  negligence, 
ideavourpd  to  frame  an  estimate  of  the 
steam  boilers  of  each  class  in  use  in  this 
i  hitherto  without  success.  The  num- 
l  a  very  large  aggregate.  The  evidence 
)  the  Select  Parliamentary  Committee, 
mo  into  the  causes  of  boiler  explosions 
tion  of  the  labours  of  a  like  committee 
1  1870)  pointed  to  a  belief  that  there 
ss  than  100,000  steam  boilers— exolu- 
e  of  locomotive  engines,  steamships, 
3  and  hot-house  boilers — in  the  United 

that  date.     An  estimate  I  had  pre- 
x>Dfirmed  this  view. 

The  KOBE  sEBioxTS  Explosions  of  Steaic 

THE  VARIOUS  CLASSES  DUBDfQ  THE  PRESENT 

y : — 


3Xariiic  boiler  on  board  the  Vietoriat  of  Hull,  on 

rxpprimeotal  tnp  from  London  to  the  Nure ; 

SkiUed. 
Machine  works  of  Memn.  Elicc,  Manchester; 

6  killed  and  many  injured ;  also  much  pro- 
perty destroyed. 
.TtUgraph^   hi^fah-pressorc   steamer,   at  Ilelens- 

bux^h  pier,  N.B. 
.BoIckoVs  Iron  Works,  Middlesboro ;  4  killed, 

and  20  injured. 
>Ir.  Bamudu's  Works,  Blackwall ;  3  killed  out- 
right, and  many  wounded.  Home  of  whom 

hubHcqnently  died. 
.CrickH  steam-boat,  at  Ilun^^erford- bridge;  6 

killed,  and  12  seriously  injured. 
Lambert  Bottom  Mills,  Preston ;  7  killed. 
I'riutin^-oti&oe,  Ilogue-street,  New  York,  cauning 

destruction  of  entire  building — six  storexi ; 

ao  killed. 
.Ked  Jioverf  at  Bristol ;  6  jMuscngers  killed,  and 

nearly  all  on  board  injured. 
.Frmch  war-ship  VtUmtf,  blown  up  in  Torbay ;  20 

killed. 
.Plover,    exploded   while  getting  up    steam   in 

Olasffow  Harbour. 
.ManOand's  Cotton  Factory,  Stockport ;  20  kiUed. 
.Steam  tug  at  Conham  Fexiy,  near  Bristol. 
.rtBMf,  screw  steamer,  Dublm  Harbour;  12  killed, 

10  of  whom  were  passengers. 
•Williamson's    Oalioo    Eactory,    Rochdale ;     10 

killed.     Inexperienced   persons  getting  up 

staui. 
.WaDto's  Ironwarks,  Newcastle;   6  killed  and 

many  injured. 
.Upper    Apaley   Mill,    Huddersflcld ;    8  killed, 

and  many  injured. 
iUuft A^Bteam-tuff.inCardiiri)ook;  Skilled 
Bdnwd/s  Spinning  MiUa,   Dundee;   19  killed. 

and  14  injared.    Boildmg  destroyed. 
•Bortafale  itoam-enginef  at  Xewes  Agricultural 

Show;  6  kflled  and  many  injured. 
m  Tmmimfin  Tannoath  Beads;  11  killed,  and 


18B2.  April  15... MOlfield  Ironworks,   Friestfield.  StaffotdafaiK: 

28  killed  and  10  iAJnred.  Thre»-fourtfa#  of 
the  boiler,  wei^dng  about  8  tons,  was  thrown 
from  to  200  to  300  feet  in  the  air,  and  in  fall- 
ing caused  ^reat  destruction  of  proper! v. 

Not.  8 Locomotive  engine,  "  Perseus,"  in  engine  sued  of 

Great  Western  Bailway ;  8  killed,  and  much 
damage. 

Dec.  8 Midland  Ironworks,  Mosboro'  (Yorks) ;  dkilledf 

and  many  injured. 
1868.  Mardi8...Mo88  End  Ironworks,  near  Qhugow;  great  de- 
struction of  life  and  property. 
1804.  Feb.  17  ...Abenunan  Ironworks,  South  Wales ,  IS  killed, 

numjr  injured. 

1866.  June  7 Brewery  in  Burton ;  2  killed,  6  injured. 

1807.  Dec.  29  . .  .llie  Greek  war  steamer,  Bubulino,  blown  to  pSeoes ; 

some  killed,  and  many  injured. 
1868.  Sept.  27  ...Moxley  Steel  and  Ironworks,  Woh-erhampton; 

11  killed,  and  manv  injured. 

(M.  2 Elsecar  Ironworks,    New(»stlc  ;   sevend  killed. 

1889.  Feb.  21 Au.strian  frigate,  ffadrtzky,  blown  up  off  Lima; 

380  killed. 
June9  ....3ingley,   near   Bradford,    boiler  in   manufac- 
turing premises ;  killing  9  diildren  at  play 
on  gn)und  adjoining  the  works. 
Aug.  11....8tcam-tug,  off  Custom-house  QuaTi  Thames; 
3  killi-d. 
14.... Steamer  Cumfjfrlnn'l,  OhioBiver;  20 killed. 

Oct Bramley's  Iron  Foundr>',  Accrington;  6  killed. 

Nov.  3 The  ThiaUe,  at  Sheemees ;  10  killed. 

Dec.  2 A  screw  stetun-lighter ;  all  on  board  killed. 

3 Britannia    Iron    Works,     AVlovcrhampton ;    8 

killed. 
1870.  April  20 ..,T>xt)motivo  at  Warrington ;  5  killed. 

May  26 Cleugh-hall  Iron  Works,  Staffordshire;  4  killed 

and  0  injured. 

1872.  April  11  ...>Steamcr  Ocuauun,  on  Mississippi;  6 killed. 

1873.  Nov.  22....C'amenm*s    Engineering   WorkB,    Olaswow ;   4 

killed. 

1874.  Mar.  2 Aldciman  Thompson's  S|)inmng  Mills,  Black- 

bum;  12 killed;  20 injured. 
1876.  Mar.  28.... Locomotive  in  ballast  train,    between  Kilmar- 

noch  and  Irvine ;  4  killed,  0  injured. 
July  14  ....On  board  H.M.  iron-dad  turret-ship  Thunderer, 
one  of  the  boilers;    38  killed,    and  many 
seriously  injured. 

1878.  April 8. ...On  board  steamer  (/Won,  in  River  Sdielde  ;    1 

killed. 
27  ...Messrs.  Strong's  Ironworks,  Dublin ;  16  killod. 

1879.  Mar.  19..  Uuithill  pit,  Linlithgowshire;  6  boQers  said  to 

have  exploded  simultaneously ;  3  kiUed,  witii 

great  destruction  of  nroi>erty ;  chimney  shaft» 

100  ft.  high,  knocked  down. 
May  13 Walsall  District  Iron  Works ;  6  killed  and  anme 

wounded. 
June  29.... Steamer  Itlaek  Swan,  in  Yarmouth  Boads. 
Oct.  6 Messrs.  Balm  and  Pritchards,  Halifax ;  6  killed. 

1880.  Jan.  27 On  board  steam-ship  Jtme*  Jirother$,  of  Newport, 

at  Bilbao ;  3  kflled. 
Mar Qloflgow  Iron   Works ;    25  killed,   and  many 

injured. 
May  15 BiitMl's-hall  Iron  Works,  WahnU  ;  25  killed, 

and  many  seriously  injured. 
29 Boiler  at  Gnnpowder  Factory,  Wetcien,  near 

Ghent:  7  killed. 
June  6   ...  Vi\'ian  Cojiper  Works,  Swansea ;  one  of  the  men 

blown  into  a  tank  of  molten  metal. 
July  20  ...On  board  the  St.  Oswin,  at  Gibraltar ;  8  killed. 
Oct.  27   ...Balfron    Iron    Works,   near    Dunfermline;    1 

killed. 
Not.  20  ...New  British  Iron  Company's  Works,  Acrcfail, 

near  Ruabon ;  4  killed. 

1881.  Jan.  19  ...Providence  Mill,  near  Batlcy  (Yorks.) ;  11  killed. 


Utb  stock,  forming  car|^. 
6bte  OamiilQf  Buwhino  in  lAngton  (Yorks) 
SUMimdeiDjiiTCd. 


A  noticeable  feature  in  the  foregoing  table — 
which  must  be  regarded  as  illustrative  only — is  the 
large  proportion  of  boilers  which  have  exploded 
at  iron-works.  One  of  two  things  seems  certain, 
either  that  interior  boilers  are  too  often  used  on 
such  works,  imequal  to  the  pressure  required,  or 
that  the  jarring  of  the  rolling-mill  or  the  steam- 
hammer  produces  mischief  to  the  boilers  or  their 
setting,  and  so  deteriorates  them  more  rapidly  than 
elsewhere. 

With  regard  to  marine  boilers,  happily  an 
explosion  of  these  is  now  an  increasingly  rare 
occurrence.  The  very  idea  of  such  a  catastrophe 
at  sea  is  terrible  to  contemplate.  The  Board  of 
TnAe  regulations  as  to  infection  and  working 
have  beoi  most  ofBcaoions. 

As  to  the  bdlen  employcdm  frax  igml 
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Isotaiing  indiutriea,  the  advent  of  the  Steam  Boiler 
luapectioa  AMOCiation  (in  185fi*),  and  still  more 
tliat  of  the  Steam  Boiler  Inaorance  Companies,  the 
flnt  of  whioh  WM  that  founded  in  Uancheater  in 
1656,  with  Ur.  R.  B.  LongTidd;e  as  it«  chief 
engineer.  When  I  made  the  oalcalations  upon 
irluoh  the  rates  of  this  company  were  baaed,  I 
hacdlT  foresaw  to  the  full  extent  the  benefit  which 
would  result,  from  periodical  inspection,  in  the 
my  of  prevention  of  accidaats.  By  the  end  of  the 
year  1860  the  company  had  received  proposals 
JOT  the  insuranoe  of  3,149  boilers.  Other  boiler 
insaranQecompaniesfoUowed,  notably  the  Midland 
Company  at  Wolverhampton  (in  18(>2),  with  Mr. 
E,  Bmden  Marten  as  its  chief  engineer.  In  col- 
lecting the  data  for  the  calculation  of  rates  and 
estimation  of  risks,  in   connection  with  this  aom- 

Cy,  I  obtained  a  considerable  insight  into  the 
ers  in  use  in  the  BtaSordshire  iron  districts, 
and  certainly  formed  an  unfavourable  opinion  of 
many  of  these. 

By  the  end  of  1868  the  number  of  boilers  under 
invtection  of  the  different  boiler  insurance  com- 
panies was  found  to  be  as  follows:  — 

1.  Boiler  InBOTsnoe  and  Steam  Power  Cianpany 

(1858)   10,900 

2.  AGdland  Steam  Boiler  Fnitectioii  and  Asaor- 

auco  Company  (1862)    2,800 

3.  Association  for  FrereDtion  of  Steam  Boiler 

Explosions  (Manchester,  1855-64) 1,900 

4.  Nation  Boiler  InsorsJioe  Ckimpany,  Limited 

(isai) 2,000 

Total.... 17,400 

An  estimate  was  then  madethatinthe  Uoit^d  King- 
dom during  the  preceding  ten  years  tbere  had  been 
495  boiler  explosions,  by  which  786  persons  had  lost 
their  lives,  and  a  yet  greater  number  had  snatained 
serious  injuries,  The  annual  axplosions  were  esti- 
mated at  50,  causing  80  deaths.  Out  of  16,411 
boilers  insured  by  the  Boiler  Insurance  Company 
only  15  had  exploded,  being  less  than  one  per  1 ,  OOO. 
The  number  of  inspections  made  by  the  ofEcers  of 
the  above  insurance  company  in  1868  was  65,440, 
showing  an  average  of  nearly  four  inspections  per 
boiler  per  annum. 

The  value  of  periodical  inspection  of  boilers 
cannot  be  over-rated ;  and  the  practice  haa  been 
lorgdy  extended  by  the  insurance  companies.  The 
inspectors  of  the  Boiler  Company  (Manohestet'), 
made,  in  1878,  no  less  than  79,423  inspections,  of 
which  67,208  were  ordinary  examinations; 
1,215  were  internal  examinations;  and  11,000 
were  thorough  examinations — the  last  two  in- 
Tolviug  stoppage  of  the  works  for  the  purpose. 
And  their  value  ia  at  once  seen  in  the  return  of 
llie  various  defects  reported  to  the  owners  of  the 
boilevs  examined,  as  follows : — 

Oomnoa  of  plates  and  anrle  iron    ....   1,825 

Fraotnre  of  plates  and  angle  iron 443 

Bafe^'valves  out  of  Older,  or  over-loaded  1,880 

KcaBure  gauges  oat  of  order 744 

WaUo-  gnugea  out  of  order,  at  fixed  too 

low 360 

BcnUia    damaged   from    over-beating, 
owing  to  aconmalation  of  deposit ....        31 

■  Oa  Urt  DcoonbB,  I8SS,  Ihli  imoeiMaoa  bad  MB  masben 
g«Wh|f  MttboOwsjat  tbedOB  ct  1B»,  tK  owncn,  iritli  1,8I» 

jgyagfrafawarfthjsaSocfetfcinfBllog.  .In;  "*' 


Total 

—all  trivial  defects  being  omitted  from  tbi 
ration. 

While  no  complete  returns  have  hereto: 
kept  of  boiler  explodons,  the  insurance  c 
engaged  iu  the  business  have  kept  re) 
such  explosions  over  a  serial  of  years ;  and 
admittfSly  incomplete,  they  are  still  iutere 
even  valuable,  as  far  as  they  go.  The  i 
Table,  going  back  more  than  halt  a  centu 
bailer  insurance  was  commenced,  has  b< 
piled  by  Mr.  E.  B.  Marten,  and  kindly  ] 
my  disposal,  with  many  other  facts— 
whioh  I  cannot  now  use — for  the  purpoa 
present  paper. 

TlBLZ   L. ShOWDIO    IfPBOXnUTELT     THB    > 

Stum-boileb  Exflosioxs  a  tbb  UxrrEft 
AND    THE    Loss   oi*   Lite    did   Ihjubt   i 

niTBIHa  THE  PBEIOD    1800 — 80. 


v™. 

No, 

""- 

Injured. 

UnluBira 

, 

0 

o 

lata 
irao 

I 

10 

ISM 

leas 

I 

o 

ao 

ie» 

» 

10 

S3 

40 

83 

IMS 

'* 

u 

86 

100 

K 

H 

l^ 

" 

SS 

iS 

|3 

% 

i 

36 

9S 

IBM 

3fl 

ISM 

3S 

33 

as 

1(16 

S7 

e> 

M 

u 

1B60 

78 

81 

w 

a 

as 

1883 

lie 

G8 

M 

8S 

8S 

leei 

71 

IW 

las 

as 

iia 

isr 

88 

M 

in 

«8 

Bl 

la 

ao 

n 

*e 

» 

m 

BS 

IBM 

,™ 

%S3 

a^ 

JOUBNAL  OF  THE  SOOIETY  OF  iSXB,  Uaks  it,  lUI. 


tutioiii  m  the  """"fl  namber  of  ex- 

t  umewluit  ooiuideisble,  bat  thi*  may  . 

tIttiuipcTfeotioii  of  the  recorda ;  yet  it 

in  been  more  inflnenoed  b;  the  state  ol 

■It  in  the  Iturt  tiro  decadea.    Thia  is  . 

Tny  strikinp  degree  in  s  comparison  of 

)t>6-T;  uid  in  a  less  striking  degree  in  1 

ipired  with  later  years.  Lxnmoti 

ber  of  boilers  inrared,  and,  therefore,  Aericniti™!  engtae  "* 

action,   in    the    TTnited    Kingdom,    is  St««nbo«t  

be  from  40,000  to  60,000.      The  actual  e^^  'ZZZ'^ 

explosions  during'  the  last  19  yeais,  as  fi»i  mill ...!,. !!!!!"!!;;i 

Ur.Uarten,aptoeiidof  1880,isl,047  T 

iTenigeof  justoi      "  '  ' 


3r  53  per  annum ;  : 


3,  giving  a  mortality  of  killed  Cenmt  iroifci,  flint  oiiil,  brldTud   , 

ed,2,oj6-totai, 3,350.  oidieproperty  ^i^fiii^-pii^-:::::;::::'": 

iie  expIoBioiis,  no  record  seems  to  have 

but  taking  tbo  boilers  as  being  of  the 

100  each  at  the  time  of  the  eiplosion —  

rtuuly  an  under-eetimate — we  have  an  1878 

rf  £104,700,  and   this  is  not  including 

ittiiig"  and  fittings,  to  say  nothing  of  i„„,™ii, 

hj  stoppage  of  works.     Asauniingthat  ColUeri««iidiainJii"!.""!"!!!^!!!!""!! 

loM  all  round  is  £a00  in  respect  to  each  ^Xej;™'' " 

lion,  we  thns  hare  an  annual  loss  of  Baflmfi  (lio 

My  nothing  of  the  loss  of  life ;  but  I  Fmu  

it  we  •hall  be  told  to-night  that  this  FwiSSr 

I  nnder-nstimst«.  Flu  mOl ...'.'.'.'.'.'. 

arles  Longndge,  of  the  Engine-boUer  J^^;^""^  - 

rers'    Liability    Insnranoe    Company  Diitninr ".'.'.'.'."'. 

,   has  kindly  sent  me   the  following  r "' 
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MM,  thiB  actual  canse  of  Qie  explosion 
itfaetorilj  aaoeitained.  But  another 
prastioal  interest  may  be  applied,  viz. . 
rf  tba  wodi  wherein  the  exploded 
tmgkijtd.  I  will  take  two  years  by 
lb:- 


Iron  works  and  mines  in  both  years  assert  a 
most  unsatiafactory  monopoly.  Steam  vessels  and 
locomotives  are  high,  aa  also  domestic  or  kitchen 
boilen.  In  1864  there  were  do  cotton  mill  boilers, 
in  1878  two. 

Id  the  matter  of  locomotive  engines,  great  core 
in  the  construction  and  working  have  rendered  ex- 
plosioiu  of  very  rare  occurrence. 

Domestic  boilers  in  kitehen  ranges  are  mostly 
under  the  control  of  those  who  have  no  meehamo^ 
knowledge,  and  too  often  but  very  limited  powers 
of  observation,  and  oasualties  are,  therefore,  to  be 
expected.  Mr.  Samnel  B.  Qoslin  (a  member 
of  this  Society)  has  published  a  useful  little 
tract,  "A  Review  of  the  Facts  and  Becorda  in 
connection  with  Kitchen  Boiler  Explosions  and 
Hot-wat«r  Boiler  Expbrions  of  1881,  with 
some  Bemarks  upon  their   Prevention,  and  the 


There  have  been,  from  time  to  Ume,  lODJeota 
put  forward  for  a  Government  inspection  of 
steam  boilers.  This  I  conceive  to  be  quite  ua- 
neoessary,  except  in  the  case  of  marine  boilen. 
The  insurance  companies  do  the  work  far  more 
effectively  and  eoonomioally  than  it  can  be  accom- 
plished by  any  Qovernment  department.  Bnt 
in  this  connection,  I  may  say  I  am  glad 
to  see  before  Parliament  notice  of  a  measnre 
introduced  by  Mr.  Hu^h  Mason,  for  enforcing 
better  provisions  r^arding  inauiries  into  oases  (n 
actual  explosion.  This  is  muofi  needed.  His  Bill 
provide*  that,  on  the  oooonflnoa  of  wv  Vfjlit- 
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gion,  notice  of  tbo  various  circumstancea  attend- 
ing it  should  be  sent  within  '2i  houra  to  the  Board 
of  Trade  by  the  owner  or  user.  The  luft^imom 
penalty  for  not  complying  with  this  direction  is 
&xfd  at  £20.  The  Board  of  Trade  is  thereupon 
Sinthorised  to  appoint  an  engineer  to  make  a  pre- 
liimuary  inquiry ;  then,  if  it  be  deemed  expedient, 
to  have  a  formal  investigation  held  by  a  Ootut 
consisting'  of  two  pro^tieul  engineers  and  one 
competent  lawyer,  for  the  purposes  of  it«  in- 
vestigatioiiB,  the  Court  wonid  have  the  powers  of 
a  Court  of  Summary  Jurisdiction.  Those  who 
conduct  these  preliminary  inquiries  or  formal  inves- 
tigations,  are  directed  to  report  on  the  causes  of 
the  explosion  Mid  the  circumfltanees  attending  it; 
and  these  reports  aro  to  be  published  by  the  Board. 
The  Bill  excludes  from  the  scope  of  i^  operations 
all  boilers  used  exclusively  for  domestic  purposes, 
and  those  used  m  her  Majesty's  servi^,  or  on 
board  steamships  having  certificates  from  the 
Board  of  Trade. 

Boiler  Insuba.\c£  dt  Ujitted  States. 
In  the  United  Stntes,  much  attention  is  being 
paid  to  the  subject  of  steam  boiler  explosions.  Mr. 
J.  M.  AUen,  the  able  president  of  the  Hartford 
Steam  Boiler  Inspection  and  Insurance  Company 
{estabUshed  IbOC),  has  founded,  in  the  interest  of 
that  company,  a.  publication,  called  the  Locomotive, 
wherein  all  that  relates  to  the  subject  is  freely 
and  fully  discussed,  and  records  of  explosions  are 
published.  From  its  columns  is  prepared  the 
following,  otherwise  almost  incn^dible  figures:' 


United  8taf«,  during  the  yea 


WlLFTL  DaMAQE.— DlABOUCAL  EX 

An  examinatian  of  vay  records  shoit 

re,  unfortunately,  sufHcient  of  the 

Class,"  i.e.,  wilful  damage  to  life  or 

justify  a  Kpecial  tabular  enumeration. 

sary  to  state  here,  as  in  the  other  tabl 

enumeration  is  not  to  bo  regarded  u 

mplete.     It   does   not   seem   that  t 

plosion   has   originated   in  the  pret 

ntury,  but  its  recont  development 

rapid  and  daring. 


CLlHSIFICATtOM 


Explosions  w 

r    IJIB    "  JjjCOMOTrVB " 

OtrroBBK  1,  IS07,  » 


9.  fiUoinbiwUi  tags.  yiidiU,  and  ttam  I 

B.  BAJlTT^ad  loconiotiTffl - 

4.  lfDD-wi}rirB,   fnrnaon,   foiutdrja,   uiul  i 

5.  Ainr,     flouiijig,     Biid     gtiA     jn^,  I 

hlnrberioa.  Aod  print-wgrltii f 

6.  Rirtablfl  hoii^inj;,  thfeahin; ,  Bud  pflc- 1 

7-  Cotton,  VDolien,  doi,  uid  other  ta.\a'' " 

e.  HBtjnguul  ddniwtb  ball«n 

10.  Chemfcu,  nudennp,  uid  ilnigfatertug  j 

11.  I>i<tiUoriq,brewaiea,AndnvHTTe 
HiBKlluuQUH — Era  klnda  not  Fpi?nSHl  i 


In  1864,  an  Act  was  passed  in  the  PeDnsyb 

Legislature,  authorising  the  Mayor  of  Philadelphi 
to  appoint  a  proper  officer  to  inspect  the  steam- 
boilers  in  that  city,  without  whose  certificate  n( 
steam-engine  or  boiler  should  be  put  into  use, 
with  full  power  to  enter  upon  premises,  and  ordei 
remOTsJ  of  buildings  necessary  for  effective  ' 
■'--      The  deatha  from  e^i  ' 
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.ISamag  m  of  Winter  Fialaoe  in  St.  Betenbuxg ; 
nymy  Kflled  and  injtixed;   moeh  property 


t  ..in  the  Guino.  at  Monte  Garlo,  a  tin  box,  filled 
with  frnnpowder,  had  been  placed  under  a 
large  clodt,  whidi  was  exploded  with  a  alow 
mdMh ;  many  injured. 

!..JEipla«iTe  packagee  were  placed  on  the  main  line 
of  London  and  North-Weetem  Railway,  near 
Buahey ,  in  view,  it  was  supposed,  of  wrecking 
theinshmail. 

...Explosive  substance  introdooed  into  coal  supply 
of  engine  attached  to  night  mail  to  Liverpool 
and  Manchester;  mucn  damage  done  to 
engine,  bub  the  train  escaped  dostxuction. 

..."At  a  ball  at  Schwurzenburg,  Saxony,  a 
young  man  entered,  having  what  appeared 
to  be  a  cigar  in  his  mouth.  He  went  to  the 
chandelier  as  if  to  U^ht  it,  and  a  terrible  ex- 
plosion ensued.  The  lights  were  extinguished, 
the  walls  partly  gave  way,  dancers  of  both 
sexes  were  covered  with  blood,  and  the  younff 
man  was  blown  to  pieces.  He  had  resolved 
on  committing  suicide,  and  had  adopted  a 
dynamite  cartridge  for  that  purpose." — 
Timet,  Dec  9, 1880. 

.JE3^odon  at  lifarih  FOwder  Mills,  Faversham, 
caused  wilfully ;  £500  reward  offered. 

..The  Emperor  of  Russia  assassinated  in  St.  Peters- 
burg* by  means  of  Orsini  bombs :  — **  A  French 
sailing  vessel,  the  Coralit,  which  has  put  in 
at  Dunkirk  to  revictual,  left  Fampelima  on 
New  Year's-eve.  with  a  cargo  of  Orsmi  bombs, 
destined  for  St.  Petersburg.  Stress  of  weather 
obliged  her  to  take  refuge  at  Bordeaux,  and 
on  her  continuing  the  voyage,  several  of  the 
bombs  exploded,  killing  three  of  the  o*ew. 
After  a  month's  detention  at  Havre,  the 
authorities  allowed  her  to  proceed,  being 
satisfied  thst  there  was  no  further  danger, 
but  on  readiing  Dunkirk,  the  captain  learned 
what  had  happened  at  St.  Petersburg,  where- 
upon he  reported  to  the  Russian  Consul  the 
nature  of  his  cargo,  and  has  su-spendcd  his 
voyage  pending  an  investigation."— J'ti/K^.s, 
March  21, 18»1. 

Attempt  to  blow  up  the  Egyptian-hall  of  Mansion 
House,  London,  with  gunpowder. 

tachines  have  long  been  used  in  war- 
irst  introduced  by  an  Italian  engineer, 
ne^  of  Antwerp,  1584-5. 

ONCHJDING  ObSERVATIOXS. 

ct — which,  I  believe,  has  not  boon 
eated  of  as  a  whole — has  growr.  upon 
This  paper  can  ptill  only  be  regarded 
for  further  inquiry  and  observation. 
3rs'  Liability  Act,  1880,  will  force  the 
L  of  the  great  risks  arising  from  boiler 
lore  fully  upon  employers  than  here- 
l,  in  truth,  there  need  bo  small  pity 
bio  shall  be  found  defaulters  in  this 
3  means  of  safety  are  ready  at  hand. 
3A  companies  have  their  agencies  in 
the  kingdom.  A  proposal  to  insure, 
ares  inspection,  and  hence  almost 
>Yery  of  defects.  Insurance  here,  as 
sr  cases,  affords  nearly  all  the  remedy 
ake  it,  that  no  insurance  association, 
^  an  employer  imder  the  provisions  of 
mid  think  of  enteriug  upon  a  risk 
nployer  had  not  insured  his  boiler. 
be,  prima  facie^  an  act  of  negligence. 
ide  an  effort  to  estimate  the  annual 
petty  resulting  from  explosions  of 
I  in  this  country ;  but  the  data  avail- 
Kether  insufficient  for  the  purpose. 
ife  it  Tenr  sad,  but  can  be  approxi- 
A  the  aid  of  the  returns  with  which 
ly  dealt.  I  do  not  believe  those  tq- 
ret  ooiniJeto. 

mesicm  with  eolliery  explosions,  per- 
16  grojAeet  lorn  ii  enstained.    In  1865, 


there  were  as  many  as  3,268  collieries  in  the  United 
Kingdom,  employing  307,542  miners,  who  pro- 
duced 98,150,587  tons  of  ooal,  valued  at  the  pit's 
mouth  at  £24,537,646.  In  1873,  the  number  of 
collieries  had  increased  to  3,527,  and  all  the  other 
figures  in  a  like  degree.  There  is  now  a  much 
larger  number  at  work.  In  one  of  the  most 
dangerous  districts  of  the  kingdom,  there  had 
occurred,  in  10  years,  accidents  by  explosion, 
costing  £56,914;  these  ranged  from  £200  to- 
£25,000  each.  This — supposing  all  collieries  to 
be  equally  fiery,  which  is  happily  not  the  case — 
would  give  £910,624  as  the  loss  sustained  through- 
out the  United  Kingdom  in  16  years,  being 
£28,457  per  annum.  The  total  vsdue  of  3,16i5 
collieries  at  another  period  was  estimated  at 
£70,000,000,  giving  an  average  of  £22,000  per 
colliery ;  hence,  the  rate  of  premium  to  be  paid  for 
insurance  against  colliery  explosions  might  be 
nearly  calculated ;  but  there  arc  other  difficulties 
in  the  way.  Besides,  we  are  not  here  to  discuss 
insurance,  except  in  so  far  as  it  may  aid  in  the 
reduction  of  the  number  of  accidents.  In  some 
Continential  countries,  as,  for  instance,  Austria, 
insurance  against  explosions  of  all  kinds  is  very 
general.  I  think  it  may,  with  advantage,  be 
made  so  here. 

In  furnishing  the  details  herein  contained,  my 
object  has  been  the  prevention,  i.e.,  the  lessening 
the  number  of  explosions  of  all  kinds.  The  details 
of  the  occurrences  and  their  causes  are  designed  as 
a  means  to  this  end.  To  know  the  cause  of  an  evil 
is  sometimes  regarded  as  half  the  remedy.  I 
sincerely  trust  it  may  prove  so  in  this  instance. 
Science  may,  in  this  matter,  help  forward  the  cause 
of  humanity.  I  look  to  those  now  present,  or  who- 
may  read  this  paper  in  the  Journal  of  the  Society, 
to  do  their  share  in  the  following  up  the  considera- 
tions I  have  raised,  and  in  throwing  light  upon 
points  which  I  may  have  overlooked. 

Note. — I  have  not  attempted  on  this  occasion 
to  deal  with  those  great  convulsions  of  nature — 
physical  explosions — usually  designated  earth- 
quakes. I  am  treating  of  these  in  connection  with 
my  inquiry  into  plagues  and  pestilences.  It  will 
be  observed  that  I  have  almost  in  every  instance, 
given  the  month  and  day  of  the  explosions  here 
recorded.  This  is  done  very  much  in  view  of 
meteorological  investigation  hereafter. 


DISCUSSION. 

Mr.  Christopher  Cooke  said  ho  remembered  an  ex> 
plosion  at  a  iirowork  inauufootory,  in  the  Westminster- 
bridge-road,  by  which  severul  lives  were  lost.  Explo- 
sions of  gas  he  thought  were  generally  due  to  ignoranoe 
and  carelessness,  through  people  going  to  look  for  an 
escape  of  gas  with  a  lighted  candle.  He  believed  tho 
researches  of  Scott  and  Galloway  showed  that  there  was 
a  comiection  between  the  atmospheric  pressure  and 
explosions  in  coal  mines. 

Mr.  Longridge  said  he  was  only  spociallv  interested  in 
one  out  of  the  many  cases  of  explosionfl  which  had  been 
treated  of,  viz.,  boilers,  and  he  nad  come  rather  to  listen 
than  to  speak,  hoping  to  get  some  further  statistics  on 
the  subject,  as  ho  knew  that  Mr.  Walford  had  a  great 
faculty  for  obtAining  and  utilising  information  of  that 
character.  He  hadbeenmore  occupied  with  the  inspection 
of  boilers  than  inquiring  into  the  causes  of  explosion,  but 
he  quite  agreed  with  Mr.  Walford  that  most  of  these  ex- 
plosions ooold  be  prevented  by  efBoient  tnspeotion.    He 
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waa,  howerer,  opposed  to  compulsorj'  UBpection,  be- 
Mioae  it  would  be  a  great  olatacle  to  progrew.  The^ 
Mw  what  hod  been  done  in  the  way  of  oompulaory  in- 
■peotiaii  of  factories,  mineB,  and  ateamera,  and  he  did 
not  think  the  reeults  irere  Bafficipntly  encouraging  to 
miiant  eitending-theHyBtem.  The  inspection  of  Bteam- 
boilers  wh«  beinff  carried  out  at  present  by  the  infiurance 
Odrapanies,  and  he  thonght  compulsion  would  be  a  mia- 
tske.  It  would  necessitste  the  Betting  up  of  a  Btundard, 
to  which  every  boiler  miut  conform  or  be  condemned, 
whilst  it  would  be  impossible  to  fix  any  standard  which 
Tonld  be  applicable  to  all  boilers,  working  aa  they  did 
under  so  many  different  conditions.  Again,  if  you 
had  compulsory  inspection,  you  relieved  the  boUcr  owner 
fFom  an  immense  amount  of  respouidbility ;  he  would 
be  compelled  to  adopt  the  recommendations  of 
the  inspector,  aud  would  then  claim  to  bo  relieved 
oi  that  responsibility  which  every  boiler  owner 
ou^t  to  be  under.  The  course  proposed  in  Hr. 
Hason'B  Bill  was  far  preferable  :  and  ne  must  say,  from 
some  experience,  that  (ho  in<{ujrie8  as  at  present  con- 
ducted were  almost  ludicrous.  The  absunl  questions 
put    by   the    coroner,  or  by  the  lawyers,  led  ' 


of  time  ;  whereHS,  if  there  were  a  couple 
(rf  men  who  understood  the  subject,  the  inquiry  would 
be  got  through  much  quicker,  and  a  more  witisfactory 
result  would  be  arrived  at.  Under  the  present  Hvatem 
the  almoat  invariable  result  was  a  verdict  of  accidental 
death,  though  in  one  or  two  cases  there  bad  been  a 
verdict  of  manslaughter.  In  one  case  iu  Scotland, 
where  a  man  was  tried  for  minslnughttr,  the  jury  re- 
turned a  verdict  of  "not  proven."  If  they  could  get 
the  cauMs  determined,  explosions  might  be  prevented 
in  futuro.  They  were  generally  a^iid  to  be  accidents, 
but  in  the  majority  of  cases  that  was  simply  untrue. 

Kr.  Pfonndsi  aaid  he  had  aeen  a  little  of  the  use  of 
Btaom  iu  the  colonics  and  the  East,  both  aSoat  and 
ashore,  and  on  one  occaoion  n-itnessed  an  explosion  by 
which  more  persons  were  hurled  into  eternity  than  he 
saw  at  present  before  him,  and  many  more  wore  seriously 
injured.  At  that  lime  he  was  orgHnising  a  large  stcam- 
ehip  company  on  the  const  of  China  and  Japan,  and, 
frMo  his  experience  of  what  were  commonly  called  the 
black  squad,  he  only  wondered  there  were  not  more 
aoddents  than  there  were.  They  were,  be  believed,  in 
many  cases,  due  to  the  gross  carelesaness,  and  even  in- 
competence, of  ihi  men  in  charge  of  the  boilers.  Ue 
oonld  not  speak  of  the  effect  of  steam  hammers  on  boilers, 
but  he  could  say,  from  personal  experience,  that  boilen 
naed  in  connection  with  stumpers  for  orudiing  quartz, 
&nd  brought  close  to  the  stampers,  af  they  often  were  tc 
avoid  loss  of  steam,  were  seriously  affected  by  the  con- 
stant vibration.  Ho  would  urge  the  necessity  of  en- 
oouraging  a  more  intelligent  class  of  young  men  t« 
oome  forward,  and  make  themselvca  competent  to  take 
obarge  of  steam-boilers  ;  and  he  did  not  think  a  little 
higher  rate  of  pay  would  be  a  very  heavy  tax  on  the 
owners  of  steam  machinery.  In  Yokohama  and  Jeddu 
be  had  seen  many  hundreds  of  men  who  applied  fui 
situBtions;  but  reaQy  steady,  competent,  sober  men  were 
In  a  lamentable  minority. 

Mr.  F.  I.  Biunwcll,  F.B.B.,  sold  this  most  interest- 
ing P^psr  touched  on  so  many  subjects  that  it  waf 
impossible  to  discuss  it  aa  a  whole,  but  there  were 
one  or  two  matters  alluded  to  which  had  come 
within  his  cognisance,  and  on  which  he  might  fay 
a  word  or  two.  He  bod  had  a  good  deal  t<>  do  with 
floDE  mills,  and  with  the  introduction  of  the  blast 
tad  exhaust  into  English  mills,  which  the  late  Mr, 
Bankine  seemed  to  thmk  responsible  for  the  explosions 
from  flour  dust.  Now  he  observed  that  both  the  great 
explosions  in  America  and  in  Glasgow  occurred  when 
thay  were  grinding,  not  wheat,  but  what  was  called  ill 
AmeruM  and  in  England,  middlings,  and  in  Qlaagow 
WMM  oaUsd  aJuupB.  Iliat  meant  regrinding  a  portion  of 
ilie  meml  which  hod  been  taken  out  in  tike  op«nAuin  oi. 


dressing,  and  hod  to  be  further  gmond  and  ts-f 
The  material  arising  from  this  re-grinding  Wo^A  w- 
inuoh    drier    than    if     it    were    the    prodaiA     ^  S! 
wheat     itself ;     indeed,     in     the    United     ^ 
iispeoially,   when    grinding   home-grown  wig 
dimoulty  was,  not  to  prevent  the  exhaust  trx; 
being  too  diy,  but,   on  aocotmt  of  the  er^~ 
moisture,  to  prevent  their  contents  fermcntia. .    ^ 
iMiming  offensive.     In  the  United  States  tkx^na 
greater  chance  of  the  oonditions  favourmble  t 
tiion  oocotring,  both  because  the  wheat  ~*  ■iL.rti^M 
because  it  was  the  habit,  when  he  was    -*->--" 
years  ago,  to  run  the  mills  at  a  much  greats 
English  millers  c^uld  afford  (afford  beoai*^^  __ 
was  accompanied  by  a  bad  yield),  and  tkk«i^J 
generated    would   be   much   higher    thaa-     ■     ~ 
grinding   was   carried   on    more   slowly, 
be  eaaiiy   understood  how,  when  then  m 
tanoes     favouring     the     production      of      if^ 

vhich   was  diffused  through    the  a' ' —  "* 

'ery   postible  for   an   explosion   to 
ause  of   gas   explosions   was,    no  doubt,  0 
would  go,  us  had  been  said,  to  look  for  an  *■ 
lighted  candle,   which  they  generaUy  idi  l| . 
their  beads  ;  but  after  all,  he  did  not  thtt  pj 
been  an  additional  source  of  danger. 
tallow  candles  and  whale  oil  diJ  not  e 

accidents  occurred  from  sparks  fallmi  In 
snuffed  candle,  from  candles  falling  out  of  ca 
from  lamps  upsetting,  and   thingn  of  that  \ 
arose  firan   gas,    the   flame  of   which    «u  ^ 
put  in  a  position  where  it  could  do  no  h 
respect   to  explosions  of  gas    works   t 
had  been  iwime  few  cases,  but  very  few ;  J 
not  agree   that   the   presence    of  gas  wo^  ia 
of   population   was  a  source    of    danger.    ' 
be  found  that  the  explosion  of  gaa-holdoi 
occurred  when  they  were  in  use,  Dut  when  ti 
under  repair,  imperfectly  emptied,   and  t~ 
suffered  to  enter  them,  and  thus  an  expliMva 
was  formed.     lie  remembered  one  instaoc*  at 
where  a  gas-holder  which  was  imd^r  repair  m 
been  properly  emptied,  and  a  red-hot  rivet  being  Ij 
in,  the  mixture  exploded.     He  did  not  see  tblttk"^ 
the  slightest  chsnoe  of  an  explosion  while  tba  ■ 
ture  was  going  on  and  the  gas-holder  w 
Ooswell-stccet  station  of  the  Chartered  C 

girder  feU  upon  the  gas-M 


>  years  s 


leighbouring  flame  est  t 
tiole    gas    ut    the    hcUa 


gas,    and    the   whole    ^ 
right  out  without  an  oxploa 
enormous  gas  bonfire.    He  waa  glad  t< 
a  stesdy  decrease  in  the  numbu'  of  bailer  q 
which  was  doubly  encouraging,  a*  the  nuBH 
must  be  largely  on  the  incieaae.     BefetennM 
mndo  to  the  frequency  of  eiploMoaa  iu  iion  «i^ 
it  was  suggested  that  this  might  arise  frantllj 
being  janrd  by  the  action  of  the  m 
much  doubted  if  that  were  M,  aiv 
not  needed  to  account  for  the  frequency  of  a 
these  works,  as  there  were  other  reason!  t*~ 
judgment,  were  quite  sufficient.     In  iron 
often  the  waste  heat  Aom  as  many  aa  four  fn 
directed  against  the  out^  shells  of  btnlen  of 
diameter,  a  construction  adopted  when  the  n 
sure  of  steam  was  about  S  or  6  Ifaa.  to  the  iw  . 
stmction  that  had  been  oontiniied  whtn  tfat  |1 
had  risen  to  40  or  50  Ibe.       Hie  fnrnaoN  win 
from  various  causes,  not  all  weeing' at  Un  ^mI 
so  that  sometimes  one  portion  of  the  boikr  vmIjI 
and  sometimes  another,  and  tiuu  U  waa  e^MH 
succession  of  injuriona  ebmlu  wUoh  dU  MlJ 
under  ordinary  circnmatuuM  of  Iwalir  bw.    ^ 
plates  were  not  of  the  moat  dvotfle  dMsipte 
strains  gradually  prodoMdonAa,  and  A*  mDkI 
then  it  wM  calked,  and  tha  -rwf  Mt  at  mI^NQ 
1  to  \%  dftiteuciiQii,  and,  flaaDf,  it   — '""^ 
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hngBtnatedin  the  oentie  of  three  or  four  fumaoes, 
|Mi  of  which  two  men  worked,  and,  generally  speak- 
ckKtootherboilera  and  furnaces  of  similar  construe- 
the  molt  was  generally  very  destructive;  bricks 
buried  in  all  directions,  and  much  damage  ensued. 
'  yein,  however,  the  matter  had  been  much  better 
bod ;  and  now  it  was  usual  for  the  heat  from 
fapaoe  only  to  operate  on  the  boiler,  and  the 
'  iuteid  of  being  surrounded  by  brickwork,  was 
tvediead,  and  covered  with  a  non-conducting 
*;^heat  drew  through  one  or  two  intcmid 
;  it  was  fairly  treated  as  regards  expansion  and 
;  it  was  in  full  view  for  inspecdon,  and  even 
Km  did  occur,  it  was  not  likely  to  do  so  much 
&had  been  proposed,  acCa  preventive  of  ezplo- 
the  nae  of  waste  heat  from  the  furnaces  should 
.  but  having  regard  to  the  frightful  com- 
^tten  was  by  Belgian  manufacturers,  which  re- 
^tgxeat  many  of  Uie  wrought -iron  joists  used  in 
ning  now  imported,  instead  of  being  made  in 
ft  would  be  impossible  for  Englim  manu- 
to  hold  their  ground  at  all,  if  tihe  groat 
irising  from  the  utilisation  of  this  waste  heat 
nrn  away.  He  must  dissent  from  the  ap- 
ytkb.  had  been  g^ven  to  the  Board  of  Trade 
^JBPS  with  reg^ard  to  steamboats,  which  he 
M  had  done  a  great  deal  of  harm.  We  were 
vfrtting  into  the  condition  which  Mr.  Longridge 
'Qbtad  out  would  be  the  result  of  the  introduction 
Ipulflory  inspection  generally.  If  the  Board  of 
icguIationB  with  reg^ard  to  marine  boilers  were 
I  to  looomotivee,  the  result  in  round  figures  would 
.  that  the  pressure  used  in  locomotive  boilers, 
nery  rarely  exploded,  would  have  to  be  reduced 
f  ,  and  the  result  would  be  an  enormous  increase 
tmsamption  of  coal.  He  would  here  repeat  what 
to  the  Boiler  Explosion  Committee  in  1871,  when 
apt  was  made  to  introduce  legislation  which  would 
en  destmctive  to  mechanical  improvement  in  this 
'.  He  then  referred  to  statistics  which  had  been 
to-night.  In  a  paper  read  at  the  meeting  of  the 
tkn  oi  Mechanical  Engineers  at  Nottingham  in 
kwBa  stated  that  there  were  65  explosions  per 
— ising  80  deaths,  of  which,  on  the  average,  13]^ 
the  negligence  of  the  attendant — wMch  no 
would  have  prevented — and  34  from  kitehen 
t^  VkoB  there  were  17  out  of  the  55  which  inspec- 
jkH  mot  prevent,  leaving  38  which  might  have 
liMKted  Dy  the  most  perfect  inspection.  It  also 
iriAat  when  inspection  took  place,  one  boiler  in 
gwfr^^  (now,  it  appeared  the  proportion  was  one 
IM  as  against  one  m  2,000  without  insjiection,  so 
li  mapeotion  only  saved  55  per  cent.     It  therefore 

0  fthia,  that  inspection  as  then  practised  would 
hiEre  sawed  46  lives  out  of  80.  Taking  the 
r  of  hollers,  as  nearly  as  could  be  ascertained, 
MO,  exclnding  railways,  and  making  the  best 
ipoonble  of  we  consumption  per  horse-power, 
mod  that  if  anything  were  done  which  would 

1  the  coosomption  (or  would  prevent  a  saving) 
of  ooal  per  indicated  horse-power  per  hour,  it 
Bvol WB  the  conaumption  of  four  million  tons  of  coal 
V.  Now,  looking  at  the  returns  of  the  inspectors 
m,  taking  one  wear  with  another,  it  appeared 
nete  ten  violent  deaths  for  every  miUion  tons  of 
■ad.  If,  therefore,  a  measure  were  passed  which 
hate  the  eHeot  of  stopping  the  improvement  of 
,  aod  lead  to  a  want  <»  economy  of  1  lb.  of  coal 
■e-power  per  hour,  you  might  save  46  lives  by 

iMi  expftodinflr;  but  you  would  not  only  be 
f  eoel,  bot  woud  be  wasting  40  lives  in  extraot- 

JkM  he  pointed  out  to  the  oommittee,  you  might 
Wfibbkg  too  deer,  even  human  life,  especially 
pw  hofght  U  wUh  other  human  life.  He  was 
I  Mad  Mr,  Wetfoid  came  to  the  conclusion 
Migatoiy  iMpection  we  not  deidrable,  and  Mr. 
i^p)  hmiimj  fonUdy  pointed  cut  acme  oDJeoticns 


to  it.  However  tmneoessary  the  orders  of  the  inspector, 
the  owner  would  be  practically  compelled  to  obey  them, 
and  having  done  so,  he  would  cease  to  be  responsible. 
He  might  give  an  instance  of  how  this  wouhl  work 
Many  present  were  acquainted  with  the  system  of  heat- 
ing by  hot  water  carried  out  by  Mr.  Perkins.  Many 
years  ag^  Mr.  Perkins's  father  employed  that  mode  for 
heating  boilers ;  he  applied  the  fire  to  hot- water  pipes, 
which  circulated  within  the  boiler,  and  the  boiler  itaelf 
never  saw  the  fire  at  all.  A  boiler  thus  constructed  had 
been  working  28  or  38  years  (he  forgot  which)  at  the 
warehouse  of  a  well-known  furniture  manufacturer  in 
Tottenham-oourt-road.  He  had  his  boiler  inspected  by 
some  boiler  insurance  company,  and  the  order  was  gfiven 
that  the  boiler  ought  to  be  discontinued,  because  it  was 
so  many  jrears  old.  The  question  was  put,  *  *  What  is  the 
matter  with  it  'r' "  and  they  could  not  find  anything  the 
matter  with  it,  but  still,  it  was  so  many  years  old.  The 
owner  felt  compelled  to  have  it  replaced  by  a  new  one. 
He  applied  to  Mr.  Perkins  for  a  new  one  of  the  same  kind, 
when  Mr.  Perkins  said  there  was  no  need  to  replace  it, 
as  there  was  nothing  the  matter  with  it ;  and,  at  any 
rate,  before  it  was  token  out,  he  should  like  to  see  if  he 
could  burst  it.  Accordingly,  he  (Mr.  Bramwell)  and 
several  others  went  to  see  this  boiler  burst.  It  ordinarily 
worked  at  a  pressure  of  about  50  lbs.,  and  the  pressure 
was  got  up  to  200  lbs.,  when  it  leaked  so  much  at  all  the 
seams,  that  it  was  impossible  to  get  the  pressure  any 
higher.  Yet  this  boiler  had  to  be  repla^d  on  account 
of  its  age,  when  it  was  being  safely  worked  at  a 
pressure  of  one-fourth  of  that  at  which  it  leaked  like  a 
sieve,  so  that  it  would  have  been  impossible  to  ex- 
plode it.  Another  point  which  he  brought  before  the 
committee,  in  connection  with  the  economy  of  fuel, 
was  this.  In  non-condensing  engines  especially,  it 
was  usual  to  turn  the  waste  steam  into  the  feed 
water  so  as  to  heat  it,  and  thereby  economise  fuel,  and 
this  was  very  commonly  done  by  simply  blowing  the 
waste  steam  into  the  water.  This  was  forbidden  by  the 
engfincer  to  a  boiler  insurance  company,  who  said  that 
it  was  liable  to  introduce  g^ase  into  the  water,  and  that 
this  would  act  injuriously  on  the  boiler.  He  pointed  out 
to  the  conmiittee  of  1871  that  if  there  were  compulsory 
inspection,  the  g^at  object  of  an  inspector  would  be  to 
say  that  there  were  no  explosions  in  his  district,  and  he 
would  give  orders  which  would  ensure  that  result.  Now 
the  g^at  bulk  of  the  small  engines  in  use  throughout 
the  country  were  of  a  very  wasteful  kind,  being  non- 
condensing  engines,  working  at  a  comparatively  low 
pressure,  usually  about  30  lbs.  to  35  lbs.  pressure  above 
the  atmosphere,  a  pressure  which,  being  reduced  by  the 
throttle  valve,  would  not  show  more  than  about  14  lbs. 
in  the  cylinder.  Now  the  inspector  g^ing  into  a  factory 
where  35  lbs.  of  steam  was  being  used,  would  be  very 
likely  to  say,  I  will  allow  you  to  use  the  boiler,  if  youreduoe 
the  pressure  10  lbs.,  which  the  owner  would  probably 
agrree  to,  rather  than  go  to  the  expense  of  a  new  boiler, 
and  the  result  would  be  the  consumption  of  so  many 
tons  extra  of  coal  per  year.  He  had  been  very  much 
pleased  with  the  lucid  stetement  of  Mr.  Long^dge, 
whoso  prejudices  certainly,  if  he  had  any,  must  have 
been  in  favour  of  inspection.  No  doubt  it  was  veiy 
undesirable  that  anybody  should  be  killed  by  avoidable 
acoidente ;  and  when  explosions  did  occur,  they  were 
very  startling  and  horrible ;  but  before  doing  anything 
which  would  interfere  with  the  progress  of  engfineering 
improvement,  on  which  the  prosperity  of  the  country 
depended,  it  would  bo  well  to  stop  the  unnecessary  loss 
of  life  in  other  directions.  At  the  present  time,  the 
deaths  from  street  acjidents  in  London  alone  were  from 
five  to  seven  a  week,  or  three  or  four  times  the  number 
which  were  caused  by  boiler  explosions  throughout  the 
whole  country,  and  ho  thought  attention  should  be  g^ven 
to  such  matters  as  these  before  anything  was  done  which 
would  interfere  with  mechanical  improvemento  or  with 
economy  in  fuel. 

Jir.  CfOfling  suggested  t^t  li  a  vyitoBk^  \i\iwsnTi% 
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domestio  boilers  were  instituted,  many  persons  would  MISCELLAVBOUS 

teke  advantage  of  it,  for  many  persons  to  whom  he  had  m.xo\j£iisidn,a  a v  ii Oi 

spoken  on  the  subject  had  expr^sed  their  desire  to  have  ♦ 

their  boilers  inspected.    He  found  that  in  many  cases  

they  had  been  in  use  for  many  vears  without  being  SANITATION  AT  THE  GOVERNMENT  0] 

mspected.  He  often  f oimd,  espemfiy  in  countey  boilers,  ^  q^„^  ^^^  ^  ^^^  jj^^  ^^  CommanB, 

that  ttie  persons  m  charge    of   steam  -  boilers   were  day,  21  st  inst,  for  information  wspectine  the 

lamentably  Ignorant  and  mcompetent.     One  of  the  most  alterations  about  to  be  made  in  thTpublic  off 

important  tbmgs  to  be  looked  to  was  to  get  a  better  j^^i^ 

class  of  men  to  attend  to  boilers.  ^^  ^ 

Lord  F.  Cavendish  said  that  nothing  vns  bo 

The  Chairman  said  there  was  so  much  matter  in  the  as  to  say  how  much  works  of  this  nature  would© 

paper  that  it  was  very  difficult  to  deal  with  it  except  in  War-offico  was  ma  satisfactory  condition,  ba 

the  way  of  general  approval,  and  some  points  on  which  almost  the  only  pubhc  office  that  was  bo. 

he  should  have  liked  to  touch,  he  hardly  felt  free  to  Sir  B.  Cross  said  that  he  had  found  when  bi 

deal  with.    The  question  of    accidents  in  mines  was  the  Home -office  that  he  suifered  much  froo 

now  in  the  hands  of  a  Koyal  Commission,   of  which  headaches.     The  clerks  refused  to  go  to  the  nn 

he  was  a  member,  which  was  carefully  investigating  the  on  account  of  their  unsatisfactory  oonditioOf 

subject,  and  he  hoped  some  fruitful  results  might  ensue,  himself  had  almost  resolved  to  take  lodgingi 

He  might  point  out,  however,  that  the  accidents  in  coal  neighbourhood  and  charge  the  Treasury  withi 

mines  due  to  explosions,  formidable  as  they  were,  bore  They  could  find  no  plan  of  the  drains,  and  ii 

but  a  small  proportion  to  the  accidents  due  to  other  were  made  in  AVhitchall-plaoe  before  the  janoii 

causes,  by  which  one  or  two  lives  only  at  a  time  were  the  main  drains  could  be  foimd,  and  thai  tk 

saoriiiced.     It  would  be  a  mistake  to  introduce  anything  discovered  2  ft.  of  sewage  matter.   It  was  aait 

like  over-legislation  in  connection  with  any  branch  of  the  must  be  thoroughly  investigated,  and  rcmedii 

subject;  and  it  should  be  borne  in  mind,  as  Mr.  Bramwell  hazards  and  all  costs.     Unfortunately,  it  m 

had  justly  observed,  that  there  were  other  important  gible  to  say  what  the  cost  would  be. 

souroes  oi  casualties  which  equally  rt>quired  to  be  dealt  j.  ^^^  j^^  Manners  said  that  it  was  ^hsdr^ 

with.     Many  accidents  ascnbed  to  explosions  were  not  ^ary  that  these  sanitary  improvements  should  1 

due  to  explosions  at  all,  especially  those  m  connection  out  without  delav    Wlwn  the  new  creat  nublic 

with  Detroleum.    As  had  been  said,  explcsions  did  occa-  j  _j.  »_  ^*av    i.*  -l  ^        .®^^.  P   ,t» 

wA»u  jjvui^/x^u^.    .CM,  **«**  wc«  o€»*«,  ^A^iv.«v«iii    1^  i^vv^  imdertaken,  the  highest  engmeenng  skfll 

BionaUy  occur  m  manufactories  or  stores  of  petroleum,  (j«.piQyg^  *o  insure  that  the  sanitarv  arransen 

but  the  accidents  with  petroleum  were  generailv  due  to  ^-^Vg^v  carried  out  ^^  arran««> 

spilling,  or  overturning  of  lamps,  not  to  an  explosion  in  ^    1^   ^  *        ^ 

tne  lamps  themselves.    Again,  in  the  case  of  chemical       Lord  F.  Cavendish  said  that,  with  the  ei 

explosions,  which  embraced  a  large  variety  of  accidents,  the  "War-office,  nearly  all  the  public  offices,  lik 

many  would  hardly  come  properly  under  the  descrip-  of  the  other  hous(»  in  the  neighbourhood  of  ^ 

tion  frequently  gfiven  of  them.     In  some  instances  they  were  in  an  unsatisfactory  condition.     They, 

might  bo  due  to  spontaneous  action  occurring  amongfst  proposed  a  substantial  vote,  and  intended  to  1 

substances  mingled  or  brought  together,  or  Uiey  might  the  worst  of  those  offices,  the  Home-office, 

be  due  to  the  secondary  action  of  fire,  which  caused  an  system  of  drainage  was  bad,  but  the  fault  ( 

explosion.     In  the  case  of  the  Gateshead  explosion,  with  the  arehitects.     He  might  mention  that 

although  it  was  chiefly  attributed  to  the  action  of  steam,  of  "Works  had  laid  down  certain  simple  regi 

there  were  all  the  elements  of  a  gigantic  explosion  of  prevent  the  recurrence  of  the  evil, 
gfunpowder  present.    There  was  an  enormous  store  of  — 

nitrate  of  soda,  which  was  only  another  name  for  salt- 
petre, besides  large  stores  of  sulphur,  and  of  charcoal  or  COFYKIGHT. 
caibonaeeous  matter,  and  although  the  explosion  might       rj^^  CJommittee  of  the  Jurisprudence  Depa 

be  due  to  large  volumes  of  water  meetang  with  highly  ^he  Social  Science  Association  have  been  eng« 

heated  inatter,  yet  those  maten^  moetmg  m  a  highly  preparation  of  a  series  of  twenty-one  heads, 

heated  state  might  develop  suddenly  large  volumes  of  ^^^  ^^1  with  the  whole  question  of  oopvri, 

gas  under  high  pressure,  and  thus  contnbute  to  the  following  is  an  abstract  of  the  he^ds  which 

violent    explosive  effects  produced.      With  regard  to  ^^  to  incorporate  in  a  BiU  hereafter  to  b 

explosions  due  to  dust,  on  which  Mr.  Bramwell  had  before  Parliament  • 

given  interesting   information,    he    had    lately    had       ^    j^^  registration  of  copyright  in  ^ 

oooasion  to    Iwk    into    this    subject,    and   regrett^  ^jj^^aga   publiSied  in  the  XMted   Kingdom 

that   time   and   other  cmmmstances  did   not    admit  dramatic  or  musical  works  first  performed  in  1 

of    his    giTing    the    results    of    numerous    expen-  Kingdom  though  not  published  (but  not  in 
ments    he    had    made    m   connection    with    the    — '  °  -o .        ^    .         .  x      . 


.-.  ,             .i^x^^j                       -x  ^K»f  or  sculpture,  shonld  de&B  to  register  t 

fearful  as  was  the  effect  of  fire-damp,  m  many  mstances  ri|hte,  for  the  purpose   of  evidenoi]^  thei 

coal-dust  iteelf  played  a  part  quite  as  senous,  if  not  othenrise,  they  AoiSdhave power  to&  so. 

TS  ^^r  go  concluded  by  proposmg  a  vote  of  thanks  3    rpj^^.  j^  Is  desirable  tiSb  i«girtntion 

to  Mr.  Waif ord.  effected  at  a  Government  office,  to  be  establ 

,      .      ,               .  ,          .         ,  maintained  for  that  pnipote. 

The  vote  of  thanks  havmg  been  earned  unanimously,  4,  That  in  the  case  of  books,  photogn^hsiei 

printe,  or  similar  works,  oopyiiglit  alMHild 

Mr.  Walfbrd  briefly  acknowledged  the  compliment,  exclusive  right  of  multiplying  oopiee  of  the 

and  said  he  trusted  that  the  subject  would,  from  time  teoted. 

to  time,  receive  that  attention  and  ^ucidation  which  it  6.  That  the  term  of  oopyxiglit  ■hould  be  : 

deserved  on  the  score  of  humanity.     He  thought  there  from  the  date  of  regietration. 

was  a  reed  reason  why  marine  boilers  shonld  be  placed  6.  That  in  the  ease  of  puiirtingi^  drnviagt, 

tmder  more  stringent  regulations  than  land  boilers :  as  tnre,  copyright  shonld  mean  the  ^Mtimim  rigli 

a  Mp  at  aea,  in  the  event  of  a  boiler  explosion,  pre-  plying  copies  **t  the  denigii  ol  Um  iroric  pratoi 

/mntcd  B  cue  at  real  diButep.  T.  Thar  in  the  oaae  of  paiiiting^  tom^ 
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» tem  of  oopTxigiit  Bhoiild  be  the  life  of  the  Department,  South  Keiunng^oii.  By  Hugh  GlementSy 

dthir^  jMn  after  his  death.  with  an  introduction  by  H.  Kains- Jackson.  London: 

atontne  Mtle  of  a  painting,  drawing,  or  piece  Crosby  Lockwood  &  Co.,  1881. 

tare,  or  when  such  work  is  executed  on  com-  This  little  book  is  a  reprint  of  a  series  of  articles  con- 

Uie  copyright  in  it  should  remain  with;  the  tributed  to  the  Farmer,  and  is  intended  by  the  author  to 

i  fte  ab«noe  of  a  written  agreement  to  the  con  -  f ^^^  ^  text-book  for  the  use  of  teachers  and  students  of 

TbtX  the  purchaser  or  other  owner  of  a  paint-  agricultural  dasses  connected  with  the  Science  and  Art 

taimg  should  be  protected  against  rephcas.  Department,  the  elementary  and  advanced  stages  being 

bt  the  present  law  by  which,   m  the  case  of  ^^^^  ^^^  ^^  ^  ^^^^1^     The  chief  subjects  treated  of  in 

lamgazmes,    renews,    or    other    coUectivo  the  different  chapters  are,  soils,  irrigation  and  drainage, 

•jt  encyclopo&dw*,  written  and  paid  for  on  f^^^m  buildings  and  implements,  crops,  constituents  of 

m^  the  copyright  shall  belong  to  the  pro-  f^^   ^^^  ^^ 

■■■e  collective  work,   a  nght   of    separate  

Pjnnerts  to  the  author  after  twenty-eight  Andrea   Sansovino   und  soine  Schule.    Fur  Kiinstler 

i^^  raodihed,  three  years  being  subsUtutod  ^^^  Kunstfreunde,  von  Dr.  Paul  Schonfeld.     Stutt- 

E^P^*         ^  ,            ,               ^  ^.        -  ,     ,  gart ;  verlag  der  J.  B.  Metzler^schen  Buchhandlung, 

the  present  law  as  to  presentation  of  books  issi 

teih  Museum    and   otner    libraries  should  -rv     ^  ,^      -  , ,  ,      , 

filtered.  ^^'  Schonfeld  has  here  given  a  study  of  the  works  of 

«  in  the  case  of  British  subjects  copyright  -Vudi-ca  Sansovino,  the  great  sculptor  and  architect  of 

bifit  to  bo  passed  should  extend  to  all  the  ^^»c.  Italian  Renaissance,  and  of   those  of  the  school 

Mriniftn^  which  ho  formed  aruimd  him,  including  Jacopo  San- 

italiens,  wherever  resident,  should  bo  entitletl  «<>^nOi    Alfonso    Lombardo,    Niccolo    de'     Periooli, 

ht  in  paintings,  drawings,  and  sculpture,  if  Fi-aucesco  da  Sangallo,  Liouanlo  del  Tasso,  and  other 

r  their  works  into  the  British  dominions  in  famous  sculptors.     In  illustrjition  of  the  essay  there 

etain  or  sell  them  there ;  and  to  copyright  in  ^^  added  tliirty  iwrmanent  pliotographic  plates  of  the 

i  other  classes.  cliicf  works  of  these  artists. 

a  British  author,  who  first  publislios  his  g 
if  the  British  dominions,  or  whose  play  or 

nposition  is  first  performed  out  of  those  GENERAL    NOTES. 
onould    not    bo    prevented   thereby  fix^m 

ypyright  in  those  dominions  by  subsequent  ^ 
or  performance  therein. 

14,  15,  rekte  to  the  power  of  seareh  which  Gai-lighted  Euoys. —Compressed  gas  for  the  illumi- 

d  to  confer ;  16,  17,  to  the  colonial  question,  nation  of  buoys,  according  to  the  Timeit  is  gnulually  coming 

20,  21,  to  copyright  in  foreign  books  and  into  use.   Ordinary  coal-^as  is  not  employed,  but  an  oil-gas, 

inanufactuiTKl  upon  Fintsch's  system,  which  has  been  adopted 

!ct  of  artistic  copyright  is  one  in  which  tlie  by  sovenil  railway  companies  for  carriage  lighting.    The  gas 

iLTts  has  long  been  interested.     In  18o8,  a  '^^  produccxl  by  dihtillinj^  tho  refuse  of  shale  oil,  the  gaseoun 

ras  appointed  by  the  Society,  with  the  late  I>r'>duet8  beiug  stored  and  used  under  pressure.    Thelraoy  is 

Ea^&e,  President  of  the  R^yal  Ac^ulemv,  ""^^  ^To^^LT'^vTwh'"  is^ou^TX  to       "iS^ 

,  to  consider  the  subject,  and  the  iiltimato  ^"^^  buiS'^forsi^'nino,  or^t4Xneek«''''with  one  iSing, 

Bir  labours  was      an  Act  for  ameriding  tlie  „p,.onlmg  to  tho  capacity  of  the  buoy.      The  Trinity  House 

r  to  Copyright  m  works  of  the  Fme  Arts,  in^^  iimj  two  of  those  buoys  under  trial,  their  performances 

leading  fraud  in  the  production  and  sale  of  havinp  been  reported  on  as  satisfactory.    One  of  these  buoys 

,"  which  was  passed  in  18G'2.  was  placed  on  the  East  Oaze  station,  about  one  and  tluve- 

■ct  of  Lord  John  Manners*  Copyright  Bill,  quarter  mileM  from  tho  Mouse  lightship,  on  the  18th  of  last 

■led  in  the  Journal,  voL  27,  p.  879.  April,  and  remained  at  its  station  until  the  28th  of  Januanr, 

^.^«^_i_^__^...__  when  it  was  run  into  and  damaged  by  a  passing  vessel.    Tno 

Trinity  House  officials  report  that,  during  the  period  named, 

vrnTVo    Aur    VAAira  ^^^  light  was  burning  without  intermission,  although  it  is 

SUrJ&D    UJa     JSUUJkB.  stated  by  the  ofllcer  in  charge  of  the  Mouse  light- vessel  that, 

^ in  bad  weather,  tho  buoy  was  at  times  hidden  from  view  by 

the  spray.    The  Clyde  Lighthouse  Trustees  have  also  taken 

Id  BuUdingi;  their  construction,   heatmg,  the  luatter  up,  and  are  building  gasworks  at  Port  Glasgow, 

ittings,  &c.,  with  remarks  on  some  of  the  f"  i;mtsch's  system  for  the  service  of  g*B-liffhted  buoys  on 

•^5.iL^    l^A  -v^^  « ^i;««*:.«,       -D^   T?  the  Clyde.     One  of  these  buoys  has  been  burning  on  the 

I  mvolved.  and  thar  application.      By   F.  ^,^4^^  Patch  for  some  time  past,  being  supplied  with  gas 

:e8.     Xiomdon:  iS.  l.  iJatslora.  j^^^m  Ltmdon,  and  a  second  is   about  to  bo  delivered  by 

tor  points  out  that  while  much  is  \nrittcn  Pint.sfh's  Lighting  Company  for  use  on  the  Clyde.  Another 

I.  flowen,and  fruite,  it  is  somewhat  difficult  «f  th<  sc  buoys  is  about  to  bo  despatched  by  the  company  to 

sfonnation  rejecting  tho  proper  construe-  ^'p^  ^^id  for  use  on  the  Suez  Canal.    It  is  seven  feet  in 

nngemento  of  i^j^p^s  reqSirS  for  the  cul-  dianioter,  and  will  contain  a  Buffiaont  supply  of^  under 

iT^      lAii                  j*'x      TTi.v«.  pressure^  to  givo  a  light  day  and  mght  for  six  weeks.     Tho 

fliotoDlant^wers,  and  fruite.  He,  there-  {i^.ht  burnt  w-ill  be  a  ^  one;  and  the  ga»  ^U  be  stored  at  a 

unaelf  to  produce  a  volume  in  which  an  pre^^ure  of  seven  atmospheres,  or  105  lbs.  per  square  inch. 

KKila    find   jujrt  those    constructional    and  The  estimated  cost  of  tho  gas  is  only  2*d.  for  twenty-four 

{Mints  which  are  required  by  tho  horticul-  hours*  consumption.     Tho  process  of  filling  these  buoys  can 

in  which  a   gardener  could  find    details  bo  carried  out  in  a  few  minutes.    Tho  reservoir  of  gas  under 

iptavinoe  with  which  he    should  be  ao-  pressure  is  floated  alongside  them  in  a  tender,  and  the  gas  is 

The  Tsrioiifl  questions  relating  to  g^wing-  ptiss(d  from  the  reservoir  into  tho  buoy  by  moans  of  a  floxiblo 

w-hooflofl,  saiden-frame^,  subsidiary  build-    tube.  _ 

the   nsftenals  used   in  them,  besides  the  ~ 

used   for  hMiting,  ventilation,  and  water  Beauxont    Coxpbessed    Ai&-£noine.  —  It    should 

■11  dealt  with  in  ^^*^  volume,  which  contains  liavc  been  stated  that  the  blocks  of  the  illustrations  of 

n^mit^m*i^^M^  the   **  Beaumont  Compressed   Air-Engfine,"    and  the 

Experimental  Engine,"  in  tho  last  number  of  the 


a  Text-Book  of  Agricul-    Journal  (p.  386),  were  kindly  lent  by  the  proprietors  of 
ptad  to  tte  q^labai  of  the  Science  and  Art    the  (iraphic  ncwppapcr. 
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MEBTUIQS  OF  THS  SOCISTT. 

OBDmABY  MEETINaS. 

Wednesday  evenings,  at  eight  o'clock: — 

Habgk  30. — *'Bfeoent  Adyanoes  in  Eleotrio  Lighi- 
tng."  By  W.  H.  Pbbegb.,  M.Inst.G.E.  C,  W.  SnacENS, 
LL.D.,  F.B.S.,  will  preside. 

Apbil  6. — **  The  Disorimination  and  Artistic  Vise  of 
Piecioas  Stones.'*  By  Professor  A.  H.  Chxtboh,  F.G.S. 
Sir  Philip  Cunuffe-Owen,  K.C.M.G.,  C.B.,  CLE., 
will  preside. 

AntiL  27. — **  Five  Tears'  Experience  of  the  Workinar 
of  the  Trade  Marks'  Registration  Acts."  By  Edmund 
Johnson. 

Mat  4. — **  Buying  and  Selling  ;  its  Nature  and  its 
Tools."  By  Professor  Bonaicy  Pbioe,  M.A.  Lord 
AT.iTTum  S.  Chubchill  will  preside. 

Dates  not  yet  fixed : — 

^*  The  Manufacture  of  Glass  for  Decorative  Purposes." 
By  H.  J.  Powell  (Whitefriars  Glass  Works). 

« The  Electrical  Railway,  and  the  Transmission  of 
Power  by  Electricity."    By  Alexander  Sieuens. 

FOBEIGN  AND  COLONIAI.  SECTIOir. 

Tuesday  eyenings,  at  eight  o'clock: — 

Apbil  5. — *'  Canada;  the  Old  Colony  and  the  New 
Dominion."  By  E.  Hefple  Hall.  John  Rae,  M.D., 
F.R.S.y  will  preside. 

Mat  10. — **  Trade  Relations  between  Great  Britain 
and  her  Dependencies."    By  Williax  Westoabth. 

Applied  Chemistey  and  Physics  Section. 

Thursday  evenings,  at  eight  o'clock: — 

Mat  12. — **  Recent  Progress  in  the  Manufacture  and 
Applications  of  Steel."     By  Professor  A.  K.  HtXNTiNa- 

^X)N. 

Mat  26.— "  Telegraphic  Photography."  By  Shel- 
POBD  BiDWELL.  Ftoi.  W.  G.  Adaics,  F.R.S.,  will 
preside. 

Indian  Section. 

Friday  evenings,  at  eight  o'clock : — 

Mabch  26. — '*The  Tenure  and  Cultivation  of  Land 
va  India."  By  Sir  Geoboe  Cahpbell,  E.C.S.L,  M.P. 
Andbew  Cassels,  Member  of  Council,  will  preside. 

Mat  13.— **Burmah."  By  General  Sir  Abthub 
Pbatbb,  G.C.M.G.,  K.C.S.I.,  C.B. 

Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantob  Leotubes. 

Monday  evenings,  at  eight  o'clock : — 

The  Third  Course  is  on  <'The  Scientific  Prin- 
dples  involved  in  Electric  Lighting,"  by  Prof. 
W.  G.  Adams,  F.R.S.    Four  Lectures. 

Leciube  IV.— Mabch  28. 
Subdivisions  of  the  electric   current.     Incandescent 
kimps.      Luminous  effects  of    electric    currents  in  a 
vacuum,  and  in  various  gases. 

The  Fourth  Course  will  be  on  *'  The  Art  of  Lace- 
o^Bkingt**  by.  Alan  6.  Cole.    Four  Lectures. 

Syllabui  of  the  Course. 

Lectube  I.— Apbil  4. 

Introduction.     Early  forms  of  twisted,  plaited,  and 

looped    threads.       Ornamental  borders    of   Assyrian, 

Gkreek,  Roman,  and  other  costumes.    Sumptuary  laws. 

Venetian  books  of  patterns  for  embroidery  and  lace. 

Flandars  a  centre  of  linen  trade  of  Europe.    Spanish 

and  French  importations  of  early  laoe.    Effect  of  pro- 

ductUmoimacbine'madB  laoe  upon  production  of  hand- 

nmdelaoe. 


Lbotubb  II. — ^Apbil  11. 

Needlework  upon  a  material.  Needlewi 
rate  threads.  Venetian  needle-point  1 
point  and  tape  lace.  French  needle-point 
centres.     English  and  Flemish  needle-poi 

Lectubb  III. — Mat  2. 

Fringes.  Twisted  thread-work  in  Ei 
16th  century.  Early  designs  for  plaitei 
threads.  Italian,  Flemish,  French,  and  ] 
lace.    Laces  of  primitive  design. 

Lectube  IV. — May  9. 

Retumd  as  to  styles  of  design  in  ha: 
Traditional  patterns.  Sketch  of  thn  dc 
inventions  for  knitting  and  weaving  threi 
lace.  Differences  between  machines  an( 
laces.  Modem  hand-made  laces  at  Bu 
Honiton,  &c. 

This  course  will  be  illustrated  by  speci 
Diagrams  and  photographs  enlarged  will 
means  of  the  lantern  and  oxyhydrogen  lij 

The  Fifth  Course  will  be  on  **  Cole 
and  its  Influence  upon  Various  Im 
R.  Brudenell  Carter,  F. K.C.S.    T1 

May  16,  23,  30. 


MSETIHGS  FOB  TEE  EKSUnTG 

MowDAT,    March  28th...S0CIETT   OF  AS 

Adelphi,  W.C,  8p.m.  (Cantor  LecUu 
O.  Adams,  '"nie  Scientific  Prind] 
Electric  Lighting."    (Lecture  IV. ) 

Boyal  Qeogmphical,  UniTeraity  of  Loz 
rardoiB,  W.,  b^  p.m.  Mr.  J.  B.  M 
Boliria  and  the  Gran  Chaco." 

Britash  ArchitectB,  9,  Conduit-street, 
J.  J.  Stevenson,  "  Historical  Docnmei 

Institute  of  Actuaries,  The  Quadxangl 
W.C,  7  p.m.  Mr.  Cornelius  Waif  on 
of  the  Insuruioe  Press  in  Relation  to 
and  Insurance  Interests.** 

Medical,  11,  Chandoe-street,  W.,  8^  p.m 

Tuksday,  ICarch  29ih.... Royal  Institution,  Alb 

Sp.m.  Prof.  £.  A.  Schafer,  **  The  Bloo 

Civu  Engineers,  %,  Great  George-etrc 
S.W.,  8  p.m.  Discussion  on  Mr.  Davi 
**  The  Comparative  Endurance  of  Iro 
when  exposed  to  Coirosive  Influences. 

Royal  Colonial,  Groevenor  Gallery  Li 
Bond-street,  W.,  8  p.m.  Discussion 
Pap«r  on  "  Imperial  and  Oalonia 
Emigration,"  wiU  be  resumed. 
Wkdkksdat,  March  90th... SOCIETY  OF  A] 
Adelphi,  W.C,  8  p.m.  Mr.  W.  H. 
Advances  in  Electnc  Lighting'." 

Royal  Botanic,  InnerHarcle,  RegentVpi 
Exhibition  of  Spring  Flowers. 

Chemical,  BurUngtan-hoase,  W .,  8  p.m. 

Royal  College   of   Physicians,  PaJil-mi 

(Croonian  Lectures.)    Dr.  Moxon,  *' 

Circulation  upon  the  Nervous  System 

Thursday,  March  SIst... Royal,  BuriingtMi-hoi 

AntiquarioB,  Burlinston-honae,  W*.,  8|  ] 

Royal  Institution,  Albanarie  stmc't,  W., 
Statham,  *'  Ornament  BUsfeoticaUy  az 
sidered."    (Lecture  HI.) 

Civil  and  Medianical  Engineen,  7,  Westi 
8.  W.,  7  p.m.  Mr.  O.J.  Child,**  lift 
&c" 
Friday,  April  Ist... Royal  CoUcseof  Phjaoiaii 
S.W.,  6  p.m.  (Liimipjan  Lectmrea 
"Bright's  Disease."    iLectin«L) 

Royal  United  Benrioe  Imtitutkm,  Whit 
Captain  Walter  H.  James,  **Oii  tb 


Aoaptinff  the  KTiBfaiy  MOituy  Fora 

ments  of  the  Emphre." 
Royal  Institution,  AlbeiiMtti»>iimi,  W 

Meeting.    9  p.m..  Sir  Hcmr  &  Mail 

his  Relation  to  Eaily  Oivfl  JiHtte." 
Geologists'  AsKTCJatkim,  Unlv«nitgr  ObD 
SATuaDAT,  April  2hd  ...  lAdW  fiaattm  Ai 

HOUBB  or  THB  SOCDRT  OP  ABIU.  ti 

Bichaidsan,*'r  *  ""     

(Lecture  Vn.) 
Royal  ^ttstitPtioBi 
lL.m^reiB,«*AmHkMiBHMliMlh*  | 
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HOTICBS. 


CAVTOB   LSCTUBU. 

orth  and  condading  leotore  of  the  third 
»  delivered  on  Monday,  28th  of  Mansh, 
■or  W.  G.  Adams,  F.B.S.,  on  "  The 
Principles  involved  in  Electric  Light- 
he  special  subjects  treated  of  in  this 
re  the  subdivisions  of  the  electric  current, 
snt  lamps,  &c.  The  Joel,  Werdermann, 
lamps,  which  were  lent  by  the  inventors, 
bited  in  action.  The  Swan  lamps  were 
y  a  Biirgin  machine,  lent  by  Mr.  Cromp- 
humme  machine  was  also  lent  by  the 
9ctric  Company.  The  motive  power,  as 
lecture,  was  provided  by  a  Bobey  engine. 
yt  thanks  to  the  lecturer  was  proposed 
airman  (Mr.  F.  J.  Bramwell,  F.E.S.), 
1  unanimously. 


ALBSBT  MEDAL. 


noil  will  proceed  to  consider  the  award 
ert  Medal  for  1881,  early  in  May  next. 
L  was  struck  to  reward  **  distinguished 
•romoting  Arts,  Manufactures,  or  Com- 
id  has  been  awarded  as  follows : — 

to  Sir  Rowland  Hill,  K.C.B.,  F.R.S.,  *<  for 
wrrice  to  Arta,  Manufaotuies,  and  Com- 
be creation  of  the  penny  postage,  and  for 
forms  in  the  postal  system  of  tms  comitry, 
of  which  have,  however,  not  been  confined 
ntry,  but  have  extended  over  tiie  civilised 

»  his  Imperial  Majesty,  Napoleon  III.,  **  for 
id  merit  m  promoting,  in  many  ways,  by  his 
etHoDB,  the  international  progress  of  Arts, 
ve,  and  Commeroe,  the  proofs  of  which  are 
hiis  iitdiidUmB  patronaffe  of  Art,  his  enlight- 
xreial  policy-,  and  espeGLslly,  by  the  abolition 
I  in  favour  of  Britisn  subjects." 
to  Professor  Kuraday,  D.C.L.,  F.R.S.,  for 

0  in  deotrici^,  maffnetism,  and  chemistry, 
fesir  relation  to  the  mdustries  of  the  world, 
ngety  ptmnated  Arts,  Manufactures,    and 

to  Mr.  (afterwufdsSir)  W.  FothmgiU  Cooke 
or  (aftormuds  Sir)  GharleB  Wheatstone, 

1  ■wwjaiiltfiMi  fltf  their  jotot  labours  in  estab- 
InlSoMoMsgn^" 


In  1868,  to  Mr.  (now Sir)  Joseph  Whitworth,  F.R.8., 
LL.D.,  **  for  the  invention  and  manufacture  of  instru- 
ments of  measurement  and  uniform  standards,  by  which 
the  production  of  machinery  has  been  brought  to  a 
state  of  perfection  hitherto  unapproa<^ed,  to  tiie  great 
advancement  of  Arts,  Manufactures,  and  Commeroe." 

In  1869,  to  Baron  Justus  von  liebig,  Associate  of  the 
Institute  of  France,  For.  Memb.  R.S.,  Chevalier  of  the 
Legion  of  Honour,  &c.,  '*  for  his  numerous  valuable  re- 
seaurohes  and  writings,  wnich  have  contributed  most  im- 
portantly to  the  development  of  food  economy  and 
agriculture,  to  the  advancement  of  chemical  science, 
and  to  the  benefits  derived  from  that  science  by  Arts, 
Manufactures,  and  Commerce." 

In  1870,  to  Ferdinand  de  Lesseps,  ''for  services 
rendered  to  Arts,  Manufactures,  and  Commeroe,  by  the 
realisation  of  the  Suez  Canal." 

In  1871,  to  Mr.  (now  Sir)  Henry  Cole,  C.B.,  "forhis 
important  services  in  promoting  Arts,  Manufactures, 
and  Commerce,  especially  in  aimng  the  establishment 
and  development  of  International  Exhibitions,  tiie  de- 
velopment of  Science  and  Art,  and  the  South  Kensing- 
ton Museum." 

In  1872,  to  Mr.  (now  Sir)  Henry  Bessemer,  F.R.S., 
*'for  the  eminent  services  rendered  by  him  to  Arts, 
Manufactures,  and  Commerce,  in  developing  the  manu- 
facture of  steel." 

In  1873,  to  Michel  Eugdne  Chevreul,  For.  Memb.  R.S., 
**  for  his  chemical  reseuxshes,  especisklly  in  reference  to 
saponification,  dyeing,  a^culture,  and  natural  history, 
which  for  more  than  half  a  century  have  exerdsed  a 
wide  influence  on  the  industrial  arts  of  the  world." 

In  1874,  to  C.  W.  Siemens,  D.C.L.,  F.R.S.,  **  for 
his  researches  in  connection  with  the  laws  of  heat,  and 
the  practical  applications  of  them  to  furnaces  used  in 
the  Arts  ;  and  for  his  improvement  in  the  manufacture 
of  iron ;  and  generally  for  the  services  rendered  by  him 
in  connection  with  economisation  of  fuel  in  its  various 
applications  to  the  Manufactures  and  the  Arts." 

In  1875,  to  Michel  Chevalier,  **  the  distinguished 
French  statesman,  who,  by  his  writings  and  persistent 
exertions,  extending  over  many  years,  has  rendered 
essential  service  in  promoting  .^rts.  Manufactures,  and 
Commerce." 

In  1876,  to  Sir  George  B.  Airy,  K.C.B.,  F.R.S., 
Astronomer  Royal,  **  for  eminent  services  rendered  to 
Commerce  by  his  researches  in  nautical  astronomy,  and 
in  magnetism,  and  by  his  improvements  in  the  applica- 
tion 01  the  mariner*  s  compass  to  the  navigation  of  iron 
ships." 

in  1877,  to  Jean  Baptiste  Dumas,  For.  Memb.  R.S., 
member  of  the  Institute  of  France,  **  the  distinguished 
chemist,  whose  researches  have  exercised  a  very  material 
influence  on  the  advancement  of  the  Industrial  Arts." 

In  1878,  to  Sir  Wm.  G.  Armstrong,  C.B.,  D.C.L., 
F.R.S.,  *'  because  of  his  distinction  as  an  engineer  and 
as  a  scientific  man,  and  because  by  the  development  of 
the  transmission  of  power — ^hydraulioally — due  to  his 
constant  efforts,  extending  over  many  years,  the  manu- 
factures of  this  country  have  been  greatiy  aided,  and 
mechanical  power  beneficiallv  substituted  for  most 
laborious  and  injurious  manual  labour." 

In  1879,  to  Sir  William  Thomson,  LL.D.,  D.C.L., 
F.R.S.,  **  on  account  of  the  signal  services  rendered  to 
Arts,  Manufactures,  and  Commerce  bv  his  electrical 
researches,  especially  with  reference  to  the  transmission 
of  telegraphic  messages  over  ocean  cables." 

In  1880,  to  James  Ptescott  Joule,  LL.D.,  D.C.L., 
**  for  having  established,  after  most  laborious  research, 
the  true  relation  between  heat,  electricity,  and  mechani- 
cal work,  tiius  affording  to  the  engfineer  a  sure  g^de  in 
the  application  of  science  and  industrial  pursuits." 

The  Council  invite  members  of  the  Society  to  for- 
ward to  the  Secretary,  on  or  before  tiie  23rd  of 
April,  the  names  of  such  men  of  high  distinotionaf 
they  may  think  worthy  of  this  honoos* 
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LABEL  FOB  PLAHT8. 

The  Council  are  prepared  to  award  a  Society's 
Silver  Medal,  together  with  a  prize  of  £5,  which 
has  been  placed  at  their  disposal  for  the  purpose 
by  Mr.  G.  F.  Wilson,  F.B.S.,  for  the  best  label  for 
plants. 

The  object  of  the  offer  is  to  obtain  a  label  which 
may  be  cheap  and  durable,  and  may  show  legibly 
whatever  is  written  or  printed  thereon ;  the  label 
must  be  sujltable  for  plants  in  open  border. 
These  considerations  will  principally  govern  the 
award. 

Specimen  labels,  bearing  a  nimiber  or  motto, 
and  accompanied  by  a  sealed  envelope  containing 
the  name  of  the  sender,  must  be  sent  in  to  the 
Secretary  not  later  than  the  Ist  May,  1881. 

The  Council  reserve  to  themselves  the  right  of 
withholding  tho  Medal  and  Prize  offered,  if,  in 
the  opinion  of  the  judges,  none  of  the  specimens 
sent  in  are  deserving. 


PEOCEEDIHOS    OF    THE   SOCIETT. 


IVDIAN  SECriOK. 

Friday,    March  25,   1881 ;   Andrew  Cassels, 
Member  of  the  Council,  in  the  chair. 
The  paper  read  was  on — 

THE  TENUEE  AND  CULTIVATION  OP 
LAND  IN  INDIA. 

By  Sir  George  Campbell,  K.C.8.I,   M.P. 

My  subject  being  **  The  Tenure  and  Cultivation 
of  Land  in  India,"  I  shall  first  speak  of  the  tenure 
of  the  land.  The  moat  prominent  feature  through- 
out India  is  this,  that  everywhere  the  soil  is  held 
by  small  farmers  not  above  the  position  of 
•labourers.  Speaking  generally,  it  may  be  said  that 
there  are  no  large  farmers.  We  found  tiiat  in 
India  tmdcr  the  native  system  the  rent  was  in 
the  main  retained  for  the  purposes  of  Govern- 
ment. The  Government  aeaU  with  villages ; 
those  villages  were  little  Republics — the  units 
of  the  Slate ;  they  managed  their  own  affairs,  dis- 
tributed the  revenue  demand,  and  jirovided  for 
many  common  expenses  and  common  neces- 
sities by  a  well-arranged  system  of  local  lating. 
Under  our  system,  the  revenue  demand  has  been 
moderated,  but  much  variety  of  tenure  has  been 
introduced  intermediate  between  the  Government 
and  the  people,  giving  rise  to  very  various  forms 
of  properly.  It  seems  to  me  that  in  this  process 
we  have  done  harm,  from  acting  upon  &iglish 
ideas,  in  two  directions.  In  some  parts  of  £idia 
we  have  attempted  to  establish  landlords,  in  the 
hope  that  they  will  perform  the  functions  of 
EngHsh  and  Scotch  landlords;  in  nality  they 
have  entirely  failed  to  do  so,  and  the  people  are 
under  this  system  more  rack-rented  than  under 
the  native  Ghovemments.  The  free-trade  system 
of  free  contracts  between  landlord  and  tenant 


has  answered  no  better  in  India 
Ireland ;  m  -  some  eases  great  politic 
eulties  havb  reralted«  as  when  throuj 
ignorance  we  have  imposed  Bengalee  ai 
landlords  over  Sontals,  €(ardo6,  and  oth 
ginal  tribes,  the  autochthenes  of  the  s 
ui  their  view,  its  true  owners.  In  other 
the  country,  an  opposite  course  has  led  U 
class  of  difficulties;  there,  rejecting  tl 
lord  system,  we  have  made  the  ryots,  t 
vators  of  the  soil,  absolute  owners  of  the 
insisting  upon  the  advantage  of  individ 
perty,  we  have  put  an  end  to  the  syste 
which,  in  a  village  community,  the 
cultivators  had  the  strength  attribu-^ 
bundle  of  sticks.  This  course  was 
taken  with  tho  best  intentions  in  tS 
but  it  has  turned  out  that  in  som^ 
unaccustomed  form  of  property,  giv^ 
price,  and  without  safeguards  and  iuxlS 
people  who  did  not  understand  it,  has  b^ 
by  Uiem  as  children  treat  a  gift  beyond  -tl 
they  have  made  too  much  use  of  their  n 
credit,  they  have  become  involved  vritk 
lenders,  and  signed  away  their  rights.  21 
been  sold  up  by  the  Courts  under  our  rigid 
of  law,  and  sometimes,  as  in  the  case 
Deccan  ryots,  their  last  state  has  beoooM 
than  their  first. 

Fortunately  the  landlord  system  has  been 
out  to  the  fullest  extent,  only  in  Onde 
nine- tenths  of  the  cultivators  are  mererad 
tenants  at  will,  without  any  rights  «i  ; 
where  great  agrarian  and  social  difficulties 
suited.  In  the  Bengal  provinces,  by  the  Ui 
permanent  settlement  the  ryots  were  pi 
and  had  fixity  of  tenure  in  the  same  wa 
zemindars  had ;  and  to  this  day  the  Ben$ 
sturdily  maintain  much  of  their  rights;  h 
great  province  of  Bahar,  recent  inqn 
shown,  that  owing  to  a  combination  of 
stances,  and  of  superiors,  the  Bahar  i7< 
been  wholly  deprived  of  their  rights  and 
to  a  very  miserable  position.  In  the  Nor 
Provinces,  the  Cential  Provinces,  and  oth 
of  India,  more  or  less  protection  is  give 
ryots.  I  believe  that  is  so  in  Madras  also 
hope  Sir  Willian  Bobinson  will  give  ua  sou 
mation  in  regard  to  the  position  of  those  csl 
in  Madras,  who  hold  imder  superior  props 

The  difficulty  in  regard  to  the  ryots'  p 
in  land  so  imprudently  dealt  with,  has  i 
more  in  the  Bombay  Presidency  than  in  ai 
part  of  India,  and  is  insome  degree  owing  to 
circumstances;  the  excessive  variation  in  1 
of  cotton,  the  too  sudden  extension  of  ca 
under  new  settlements,  and  the  sudda 
revenue  when  a  revision  takes  plaee.  i 
districts  of  Eastern  Bengal,  whiere  the  t 
practically  ryotwar,  the  people  seem  to  g« 
well,  although  the  titles  are  now  very  eom] 
and  in  the  Punjanb,  where  indmdnal  pn 
combined  with  the  village  Bystem,  I  hope 
people  are  really  prosperous  and  oonli 
spite,  too,  of  diffimiltias  made  appanff 
the  recent  famine.  I  truat  g«otleiiMin  «i 
Madras  and  Bombay  better  than  I  do  wQ 
to  tell  us  that,  in  t>arts  of  ihoaa  jjimMim 
the  cultivating  lyots  ara  ptettj 

The'  moral,  how«v«r,  of  m' 
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^^^Jmq  aperienced,  both  under  the  landlord 
^^  ttd  under  the  ryotwar  system,  seems  to 
^  to  be  thst  it  was  a  mistake  too  suddenly 
/otndnoe  our  ideas  of  property,  and  that  a 
'Miort  of  property  of  the  nature  of  a  liberal 
^  of  tenure  is  more  suited,  at  any  rate  in  the 
two  or  three  generations,  to  our  rule  in  India. 
'  ngards  the  size  of  farms,  we  cannot  expect 
we  shall  get  rid  of  the  poor  and  small  peasant 
s* ;  noT  would  I,  for  one,  at  all  desire  to  do  so. 
t^wtLys  seemed  to  me  that,  whether  he  work 
X  or  uo,  and  perhaps  the  harder  he  works  the 
Vtfte  axoall  peasant  farmer  is  a  more  respon- 
^^yep-t,  managingman,  than  amere  labourer, 
'  "Jjteir  member  of  society,  even  in  cases  where 
llJjjr^i'  earns  more  money.  There  is  no  pros- 
1^,  Sreneral  introduction  of  any  system  of 
V^^isag ;  though  I  do  not  desire  that,  I  much 
'••"^  all  countries  variety  is  good,  and  that 
IM***^»  and  progressive  farmers  are  very  useful 
■*J'*H  example  to  others.  Though  I  have 
I  MM  m  ^e  landlord  system  in  Indu,  I  think 
f*^  diesirable,  that  for  the  purposes  of  large 
J"*8t  tome  land  should  be  available  for  those 
l^^l^^iie  to  undertake  it.  In  Bengal,  there  is 
'^DBuose  variety  of  tenure  and  land  that  might, 
■wit,  be  made  avaflable  for  money,  if  it  wore 
"■lor  the  immense  complication  of  titles ;  in  this 
|isct  limplification  of  titles  is  the  great  need  of 

?iL  It  was  the  practice  to  give  tea  planters 
in  iee  simple,  at  a  moderate  price,  and  in  the 
I  ot  Jsod  which  had  hitherto  lam  wholly  waste, 
kre  hem  by  no  means  adverse  to  the  system, 
ong  as  land- jobbing  was  avoided ;  but  there 
at  one  time  a  great  tendency  to  land  jobbing, 
boss  which  it  was  very  necessary  to  check, 
nay  say  that  in  India  we  have  nowhere  the 
a>fdd  function  of  capitalist-landholder,  capi- 
l"&nner,  and  labourer,  but  we  have  in  some 
k  a  three-fold  set  of  functions,  namely,  the 
Sard  whose  only  functiou  is  to  receive  the  rent ; 
t^vooey-lender  and  banker,  who  supplies  the 
JhtD  the  ryot ;  and  the  ryot,  who  cultivates  the 
h  some  parts  of  the  country,  comparatively 
the  landlord  combines  with  his  own 
those  of  banker,  and  in  this  way  is  not 
r  a  useless  member  of  society,  though 
'tbis  system  he  obtains  a  dangerously  great 
r  over  the  ryots.  Again,  where  there  are  no 
fiords,  the  common  arrang^ement  in  India  is  that 
'^eokivation  of  the  soil  two  parties  are  noces- 
^t  tiie  ryot  who  cultivates  the  soil,  and  the 
^-lendler  who  sullies  him  with  funds,  and 
itii  hanking  for  mm.  In  this  way  there  can 
^  doubt  that  the  village  majahun  is  a  useful, 
•  in  fact  a  very  necessary  institution ;  very 
U  indeed  so  long  as  the  laws  are  not  made 
Uy  lavoorable  to  nim,  and  so  long  as  he  is  kept 
Ui  p]aoe»  and  not  encouraged  to  combine  the 
ittaiis  of  money-lender  and  land-owner.  In 
Ptaijaab,  under  the  village  system,  the  village 
dum  is  generally  a  high^-prized  member  of 
MBummity ;  and  among  tJie  Afghans  it  is  not 
Monunon  cause  of  strife  and  war  among  the 
Mf  thai  one  tribe  has  stolen  and  carried  off 
hn'a  boiker,  and  attemjyted  to  appropriate 
lor  their  own  villages.  The  fact  is,  that 
r  onr  tystem  of  long  settlement,  by  which  the 
»riak  of  seaaons  and  variation  of  values  and 
QDey  ia  tlixown  on  the  ryots,  it  is  sarcely 


possible  that  he  can  carry  on  without  recourse  to- 
a  banker  of  some  kind.  I  have  always  been  much 
in  favour  of  the  system  of  grain  rates,  valued  at 
short  intervals,  by  which  the  farmer  may  be  re- 
lieved from  mucn  of  the  excessive  variations  to 
which  I  have  alluded. 

I  have  DOW  come  to  the  cultivation  of  the  soil, 
which  I  am  afraid  we  hardly  so  well  understand  as 
we  do  the  tenure.  The  great  question  which  has 
been  raised  of  late  years  is  whether  the  soil  is  be- 
coming exhausted  at  the  same  time  that  the  popu- 
lation is  rapidly  increasing,  so  that  nrave  and 
dreadful  evils  may  be  feared.  The  popiuation,  no 
doubt,  is  increasing,  but  we  are  still  without 
sufficient  data  to  show  the  rate  of  increase ;  nor  has 
it  been  made  clear  whether  famines  are  really  more 
frequent  than  formerly,  or  whether  we  have  only 
had  a  recent  unhappy  cycle  of  famines  whicn 
may  have  occurred  in  former  ages,  of  which  we 
have  little  information.  My  impression  is,  that  the 
exhaustion  of  the  soil  is  rather  a  thing  which  there 
is  reasonable  ground  for  apprehending,  than  a  fact 
which  has  yet  been  made  apparent  beyond  doubt 
as  having  actually  occurred  on  a  great  scale.  That 
a  process  has  been  going  on,  leading  to  much 
reasonable  apprehension,  is,  I  think,  patent.  We 
acquired  India  after  terrible  troubles,  which  hod 
caused  very  much  of  the  land  to  lie  waste ;  there 
were  many  blanks  ;  the  last  two  or  three  genera- 
tions have  been  filling  up  those  blanks.  They  found 
much  new  land,  which  they  brought  into  tillage  ; 
there  is  comparatively  little  left  now ;  there  is  less 
room  for  grazing,  less  for  fallows,  more  people 
to  feed,  and  more  produce  exported.  No  doubt 
the  soil  must  be  exhausted  in  the  end«  if  improved 
methods  of  cultivation  ore  not  introduced.  Hitherto 
the  great  panacea  for  everything  has  been  irrifi;a- 
tion ;  but  now  there  are  very  grave  doubts  whether 
increased  irrigation,  without  increased  manure,  is 
not  too  much  in  the  nature  of  a  mere  stimulant, 
and  does  not  cause  exhaustion,  and  grave  evils  in 
the  end.  I  think  there  can  be  no  doubt  of  this,  that 
limited  portions  of  the  soil  are  very  highly  and 
skilfully  cultivated  by  certain  classes  of  natives  in 
their  own  way.  In  addition  to  the  higher  classes 
of  ordinary  native  produce,  I  might  take  the  case 
of  opium,  which  is  cultivated  with  a  care  and  a 
skill  unrivalled  in  the  world.  Again,  I  mip^ht 
instance  the  case  of  potatoes,  on  entirelv  forei^ 
vegetable,  introduced  by  ourselves,  yet  the  native 
cultivators  have  learnt  to  cultivate  them  very 
much  better  than  we  can ;  but  then  these  special 
cultivations  depend  very  much  on  the  small  quontiiy 
of  manure  which  the  villages  produced,  and 
they  can  hardly  be  much  ext^ded  without 
additional  manure.  In  truth,  we  must  confess 
that  we  are  really  extremely  ignorant  of  agjricul- 
ture.  Most  of  us  who  go  to  India  know  very 
little  about  agriculture  of  any  kind ;  and  of  agri- 
culture under  the  conditions  of  Indian  soil  and 
climate  we  know  nothing  whatever.  The  conse- 
quence has  been,  that  when  we  have  attempted  to 
snow  the  natives  how  to  improve  their  agriculture, 
we  have  generally  eg^giously  failed,  and,  to 
use  a  native  expression,  our  faces  have  been 
blackened.  In  this  respect  I  am  afraid  wo  are  ndt 
improving.  The  old-fashioned  Civil  servant,  if 
not  so  literary  as  the  new  class,  and,  perhaps,  not 
much  more  agricultural,  settled  down  more  in  the 
country,  and  learned  more  of  native  agricultural 
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liabits  and  ways.  Present  adminiBtrators,  I  am 
afraid,  know  very  little  of  any  kind  of  agiionlture, 
and  it  is  mucli  the  same  with  regard  to  uie  native 
public  servant;  formerly  they  knew  nothing  of 
English  literature,  but  they  Imew  a  great  deal  of 
the  country ;  now  they  are  very  higmy  educated, 
but  do  not  know  much  more  of  agriculture  than 
their  European  superiors.  I  am  glad  to  hear  that 
a  beginning  has  been  made  of  sending  one  or  two 
natives  to  toe  Agricultural  College  in  Cirencester, 
and  I  hope  that  will  be  followed  up.  It  is  true 
that  many  of  the  free,  unofficial  Europeans  culti- 
vate, very  successfully,  tea  and  indigo,  but  they 
have  enough  to  do  to  apply  themselves  to  their 
own  special  articles*  and  bave  not  generally  given 
Attention  to  the  ordinary  native  cultivation. 

My  view  is,  that  in  a  country  where  there  is  not 
.Auffioient  wealth,  capital,  and  education  engaged 
in  agriculture,  to  insure  the  spontaneous  improve- 
ment of  the  coimtry,  it  is  the  proper  function  of  a 
paternal  Government  to  do  tJl  that  it  is  possible 
for  a  Government  to  do  in  the  way  of  obtain- 
ing information,  introducing  new  staples  and  new 
methods,  encouraging  and  instructing  the  farmers ; 
and  when  I  say  this,  I  speak  not  merely  of  an 
Oriental  sort  of   paternal  Government;   on  the 
contrary,  I  would   instance  the   freest   of   free 
Governments,    that    of   ^e    United    States.    As 
regards  the  cultivation  of  the  soil,  the  United 
States  may  be  said  to  be  a  nation  of  small  farmers, 
and  that  being  so,  they  have  found  the  advantage 
of  a  Government  Agricultiural  Department ;  they 
have  a  most  active  department  of  that  kind,  not 
onljr  in  the  various   States,  but  also  a  Central 
Agricultural  Department  of  the  United  States, 
from  which  they  believe  that  they  derive  very 
great  benefit.    I,  myself,  believe  that  ^ey  do.    I 
have  seen  the  very  active  operation  of  the  agricul- 
tural departments.     It  has  then  been  a  very  great 
grief  and  disappointment  to  me,  that  the  agricul- 
tural department  designed  by  Lord  Mayo   has 
turned  out  to  be  altogether  a  sham,  and  no  agri- 
cultural department  at  all.     It  was  made  to  m  a 
mere  addition  to  the  secretariat  to  the  Government 
of  India,  dividing  with  another  department  the  same 
work  which  had  hitherto  been  done ;  it  was  over- 
burdened with  matters  entirely  outside  the  func- 
tions of  an  agricultural  department,  and  practically 
has  done  next  to  nothing  for  agriculture.    Our 
hope  was  that  in  one  provmce  of  India  only  some- 
thmg  practical  had  been  done,  viz.,  in  Madras, 
where  we  heard  a  great  deal  of  the  successful 
Government  farm  under  Mr.  Bobertson.    I  confess 
to  having  been  very  much  disappointed  when  Mr. 
Bobertson  was  good  enough  to  f^ive  this  Society 
tiie  benefit  of  nis  experience.    It  seemed  to  me, 
that   in  his  paper   he  told  us  a  great   deal  too 
much    about   the    tenure    of   land,     and    other 
semi-political   Questions,  in   regard  to  whic^  he 
cannot  be  consiaered  a  very  special  authority,  and 
a  great  deal  too  little  about  practical  agriculture, 
on^  which  we  did  suppose  that  he  was  an  almost 
unique  authority.     I  wish  then  to  express  my 
very  great  hope  that  her  Majesty's  Gk)vemment 
will  see  their  way  to  establish  in  India  a  real 
department   of   agriculture,   such    as    exists    in 
America.    I  would  not  be  too  sanguine  that  a 
revolution  in  agriculture  would  be  very  rapidly 
effected,  but  I  feel  confident  that  much  miffht  be 
done.    For  instance,  no  plant  it  more  widd^  cul- 


tivated than  maize.  When  I  was  in  Americ 
astonished  to  see  the  immense  variety  and 
improved  sorts  of  maize,  which  were  ezhil 
different  places,  among  which  tbe  cultivat 
enormous^  improved,  whereas  in  Ladia  '. 
heard  of  a  single  soul  who  attempted  to  in 
new  kinds  of  maize.  To  tell  the  truth,  I 
once  confess  that  I  was  some  30  years  in  the 
service  without  ever  knowing  that  there  wc 
than  one  kind  of  maize.  To  take  another  caa 
always  seemed  strange  that  while  the  flax^ 
one  of  the  most  widely  spread  productions 
it  has  never  been  used  for  fibre,  except,  ^ 
in  one  small  comer  of  the  bills.  An  att^ 
made  to  grow  flax,  but  that  attempt  wa&^ 

the  Punjaub,  the  very  driest  part  of  Indi . 

as  I  know,  it  has  never  been  attempted  ^^ 
which  is  the  moistest  part,  and  where, 
linseed  is  most  abundantly  produced,  tft^ 
supposes  that  flax  grows  best  in  a  moL.^ 
It  seems  to  me  that  an  agricultural  c^c 
might  very  soon  do  much  in  the  way  of  ixi  t 
new  varieties  and  new  staples,  and  that;  g* 
some  information  in  regalrd  to  improve</jM 
improved  manures,  and  machinery  fitted Ibr 
cultivators  might  be  worked  out. 

As  to  the  most  profitable  staple,  I  fearihiii 
of  our  old  staples  do  not  progress.  The  exM 
sugar  and  silk  has  rather  gone  back ;  and 
what  I  have  seen  of  the  cultivation  of  oott 
America,  and  the  great  aptitude  of  tlie  oc 
there  for  this  cultivation,  I  very  much  doubtirt 
India  will  ever  compete  very  successfoUj 
America  in  the  cotton  markets  of  the  woi 
rather  think  that  the  best  hope  for  Indian 
is  in  the  development  of  the  home  manufad 
the  article,  by  which  cultivator,  artisan,  sn 
sumer  will  be  benefited.  On  the  other  hsi 
well  know  that,  on  the  whole,  there  is  a  cci 
increase  of  exportable  produce.  Wheat  i 
likely  to  become  a  very  great  staple  for  e 
and  I  still  hope  it  will  be  so  ;  but  tiie  diffia 
which  I  have  already  alluded  especially  app 
wheat.  All  the  alluvial  soOs,  which  grow 
well  without  artificial  irrigation,  have  a) 
been  occupied.  A  great  extension  of  wheat 
vation  is  scarcely  possible  without  irrigatvs 
some  of  the  can^  lands  have  certainly  bi 
very  much  exhausted  for  want  of  manma 
competition  of  cheap  American  wheat  i 
too,  much  in  the  way.  But,  on  thi. 
hand,  India  has  almost  a  monopoly  il 
rice  supply  of  the  western  world,  and 
is  no  limit  to  the  demand  for  rice.  In  dj 
wholly  beat  the  Americans;  Indian  rioai 
largely  imported  into  America ;  we  caanoli 
grow  too  much  rice.  It  seems,  too,  tin 
only  needs  an  abundant  supply  of  water,  as 
it  does  not  exhaust  the  ami  so  muoh  ai 
crops.  I  hope  that  some  of  the  rice  csDal 
as  that  in  Orissa,  which  have  not  hifthort 
very  sucoessiul,  may  sncoeed  in  the  end 
have  had  to  struggle  with  very  great  diffi 
owing  to  the  mismanagement  of  the  privat 
panics  who  at  first  undertook  them,  and 
demanded    exorbitant   rates   before  the 


were  ripe  for  them.  There  are  also  ._, 
difficulties  in  the  distribution  of  water  oa 
with  the  tenure  of  land.  I  hope  thai  then 
room  for  a  very  oonsideraUe  eKteonon  ol  \ 
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ol  jnta,  <nl-wedB,  and  nmilar  gnat 
rt  A^Nnt  in  AMam  and  Mme  diatriota  of 
B«j^  in  tha  Central  Pronncea,  and  in 
BTEMiti  of  India.  '  PattiD^  adda  here  al] 
ma  moral  qttMtiona,  I  think  it  may  be 
a  nun  agncultuial  qneatioo,  that  tht 
tivation  oontiiuLm  to  flonrish,  and  the 
pinm  «q)orted  beoomea  larger  year  fa; 
vutMtitate  to  indigo  haa  yet  been  found 

^Lnytliing  else,  a^  I  believe  that  the 
iKksj  yet  go  on  and  prosper  if  the  indigc 
til  omy  avoid  the  rock  that  threatent. 
t  im,  ibat  they  cline  to  a  feudal  lystets 
S  isdigo  by  oompuudoD,  when  it  would 
*t,er  for  all  partieB  to  give  a  fair  price  for 
}-\  fcy  free  coutraot  from  free  cultivatora. 
^n^Tation,  notwithstanding  ita  apa  and 
i«  bean  an  immense  gaaoeas.  I  am  afraid 
ij*  down  at  preaent,  but  I  do  hope  that 
**'^t«riwillnot  be  led  into  unfair  demands 
"•nawnt  for  the  remedy  of  thtir  labour 
!■  Unhappily,  there  ia  still  a  very  great 
Q  ■BUmg  the  coolies  emploved  in  many  of 
prfciB,  which  imperatively  requires  the 
■B  of  Government,  in  the  oaas  of  coolies 
'not  free  labourers,  but  bound  down  for 
^  years,  enforced  by  very  stringent  taws. 
n  more  for  freedom  of  contract  between 
irand  labourer  than  Z  am,  but  what  I  do  ' 

0  ii  any  demand  for  freedom  for  the 
while   there    ia   no    freedom   for    the 

One  would  snppoae,  from  the  things  that 

that  the  Government  throw  all  kiuda 
lea  and  unnecesaary  reattiotions  in  the  way 
at«r,  while  the  coolies  are  free  to  do  as 
.  lie  fact  is  just  the  contrary ;  if  a 
igages  a  coolie  nnder  the  ordinary  civil 
Jovoiunent  in  no  way  reetiicts  him ;  but 

Government  do  sav  ia  thia,  that  if  you  | 
yon  have  insiated,  tiiat  yon  should  have 
•  of  the  most  stringent  character  to  en- 
Icontracta  of  labour  by  criminal  processes, 
owers  put  into  tbo  hands  of  the  planters 
•,  then  the  OoTemment  must  exercise  a 
pervision  for  the  protection  of  the  coolies, 
tor  the  time,  not  free  labourers  at  all, 
aUe  to  be  sent  to  the  most  unhealthy 
Ikept  there.  I  have  doubt,  then,  about  the 
.  for  new  legislation  on  the  subject.  My 
Tthe  labour  difficulty,  wo  nldbetogivevery 
nreased  facilities  for  the  transfer  of  labour, 
n  hiring  of  labourers  without  any  penal  or 
n  at  M.  I  should  like  to  see  as  many 
)  and  railways  as  possible,  to  connect  the 

with  over-abundant  population  with 
we  popiolation  ia  scanty.  In  particular, 
ran  mnch  like  to  see  a  cross  railway  con- 
10  Benarea  and  Bahar  provinces  tbrough 
hem  Bengal  with  Eastern  Bengal  and 
Bnt  the  quostion  of  migration  and  emi- 
'.  tbe  nativea  ia  a  very  faroad  and  difficult 
hidh  I  cannot  now  enter.    There  is  still, 

room  for  a  good  deal  of  migration   in 

1  it  can  only  be  carried  out  gradually  and 
and  1  am  myself  much  convinced  that 

»  MOpk  of  India,  and  to  the  tropical 
a  (rf  h^  Hajeaty,  very  great  advautagea 
lU  fami  an  extensive  Indian  colonisa- 
OobU  only  make  sar«  that  Indian  emi- 
mU  be  fairly   treated  nnder  Colonial , 


<  lawa,  and  by  CcJonial  odmistrators,  an  ossumnce 
which,  in  my  opinion,  we  have  not  yet  obtained. 
I  think  emigration  should  be  enoouraged  when, 
and  only  when,  an  Indian  going  to  a  colony  is 
there  treated  in  the  same  way  as  any  other  of  her 
Uajeety's  subjects.  However,  I  will  not  enter 
on  the  anbject  now.  I  am  afraid  I  have  already 
been  too  long,  and  I  will  only  commend  the 
subject  of  Indian  land  and  Indian  agrionltnie  to 

gu  as  being  for  more  important  to  the  people  of 
dia,  and  to  all  who  are  interested  in  India,  than 
all  other  subjects  put  together.  I  hope  thatthero 
may  be  fulfilled  tlut  which  her  Uajesty'a  Qovem- 
ment  have  put  forth  aa  their  desiro,  namely,  less  of 
wars,  and  more  attention  to  agrarian  affairs. 


DISCUSSION. 
Blr  VilUan  BobinMn  thought  that  the  thanks  of  the 
nieetiiig  were  due  to  Sir  GeorKe  Campbell  for  his  sugg«a- 
tive  paper ;  but  he  bimaelf  felt  that  ibe  uraful  disoumoa 
of  the  mauy  subjects  Uiua  diacurmvely  raised,  required 
more  preparation  and  oppoitnnity  for  careful  argfmuent 
and  statement  of  facts,  than  the  mere  lieteiiiiig  to  Such  a 
paper  for  the  first  time  oSoided  to  him.  As  lespeuta 
the  tenures  of  land  by  the  ryot -proprietory  of  South 
India,  he  had  endeavoured  to  explain  their  condition — 
more  especially  ae  regrards  the  non-zenuudari  tracts  of 
the  oomitry — on  the  occasion  of  disoussingfMr.Robert- 
Hon's  paper  in  thin  room  in  Muy  of  lost  year.  He  had 
ncthing-  to  add  to  those  observations,  save  that  they 
praotioallj  apply,  with  few  exceptions— ox.  gr.  in  the 
Western  zemiiidATia  of  Korth  Arcot  ondNellore — to  the 
condition  of  landed  tenures  amongst  ryots  whose 
holdings  ore  comprised  within  tracts  of  country  over 
which  a  zemindari  settlement  still  obtains.  The  rights 
and  tenures  of  zemindari  ryots  are  similarly,  on  the 
whole,  very  fairly  protected  against  the  prevalent 
attempta  Ui  encroach,  on  the  part  of  zemindars,  by  the 
prescriptive  character  of  the  ryots'  rights  and  titles — 
derived  in  fact  from  thaanoient  and  presoriptivedistribu- 
tian  of  village  land  amonst  the  freemen  of  the  com- 
munity— by  the  consequences  of  the  careful  inquiry,  and 
partial  registration  which  preceded  the  introduotian  of 
the  permanent  settlement  in  most  porta  of  the  country, 
and  by  the  OTovisions  of  the  rent-law  since  enacted  by 
thoMadrasOoverument.  Hewouldnotnowdiscusa  sudi 
matters  aa  the  position  of  Government  in  relation  to  these 
tenures,  "  landlords,"  "  superior  proprietors,"  zemin- 
dari and  ryotwari  settlements,  and  the  like ;  BuffioeittoBUf 
that  for  all  practical  purposes  the  ri  ghts  andtennrea  of  land 
were  subatantiBUy  permanent  and  complete  throughout 
South  India ;  and  that  this  condition  of  the  titLca  tu 
land  had  operated  bO  usefully  that,  within  the  lost 
twenty-five  jeara,  the  rjota  had,  in  Usdiss,  added  at 
least  TO  or  80  per  cent,  to  the  area  of  land  under  culti- 
vation, and,  of  course,  the  revenue  bad  risen— a  fact 
which  showed  that  the  people  were  satisfied  with  their 
tenure,  and  made  very  good  use  of  their  land.  Ajnongst 
other  things,  he  was  glad  tosee  that  SirOeorgedidjustiai 
to  the  banker  of  India.  The  money-lender  wasspokenof 
as  one  of  the  great  evils  of  India,  but  he  thought  there 
was  no  class  of  persons  more  mahgned.  He  was,  in  fact, 
the  friend  of  the  fanner  and  collector  of  revenue  alike  ; 
without  thia  banker,  cultivation  could  not  be  so  actively 
noshed  forward,  or  the  revenue  so  punctually  ooUeotcd- 
It  was  true  that  the  interest  they  demanded  appealed 
liigh,  but  it  was  not  higher  than  the  accommodation  was 
worth,  nor  than  prevails  in  other  poor  and  backward 
oonntries.  In  California  at  the  present  tooment  the 
unoU  former  did  not  get  his  money  so  cheap  aa  the 
peasant  did  in  India.  The  money-lender  was  a  very 
useful  member  of  the  oommunity,  and  nothing  would 
do  more  harm  than  any  legislative  meddling  either  with 
his  securi^  or  his  position.    With  legaid  to  the  ex- 
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liauBtion  of  the  Boil,  he  thought  too  much  was  said 
abont  it;  he  had  been  a  great  deal  through  the  coimtiY, 
and  had  not  observed  any  serious  deterioration,  though, 
of  oonrso,  a  larger  use  of  manure  was  very  desirable 
there  as  elsewhere.    The  fact  was  that  the  extension  of 
cultivation  was  bringing  poorer  lands  under  the  plough. 
As  regards  rice-land,  tl^re  was  no  doubt  that  izngation 
brougnt  down  large  quantities  of  silt,  which  was  a  very 
valuable  manure.    He  had  heard  that  as  much  as  two 
tons  of  alluvial  matter  to  the  acre  was  brought  down  to 
Tanjore  by  the  Cauvery,  and,  consequently,  there  was 
TOobably  no  exhaustion  at  all  undeo:  this  cultivation. 
There  was  probably  no  agricultural  community  in  the 
world  which  was  really  exerting  itself  more  heartily,  and 
getting  more  out  of  itd  primitive  meUiods  of  tilling  the 
soil,  than  the  hard-toiling  Ind^n  agriculturist.    He 
was  quite  at  one  with  Sir  Qeorge  as  to  the  prospective 
usefulness  of  a  real  agricultural  department  in  con- 
nection with  the  local  Governments  and  Gk)vemment  of 
India,  and  held  that  widely-diffused  technical  instruc- 
tion in  the  science  and  methods  of  husbandry  is  a 
primary  duty.    He  had  himself  taken  an  active  part  in 
the  movement  made  in  this  direction  in  South  India, 
and  looked  for  good,  though  gradual,  results  from  all 
examples  set  to  the  agricultural  population.    Allusion 
had  been  made  to  the  cultivation  of  tea  and  coffee,  and 
it  was  a  remarkable  fact  that  directly  we  showed  India 
any  new  product,  the  natives  took  it  up  at  once.   In  the 
Wynaad,  where  we  commenced  the  coffee  cultivation 
about  30  years  ago,  the  natives  had  followed  so  quickly 
on  the  stems  of  Europeans,  that,  at  the  present  moment, 
the  coffee  land  cultivated  by  the  natives  was  quite  equal 
to  that  cultivated  by  Europeans.  The  same  with  indigo ; 
ten  or  fifteen  years  ago  lar^  houses  in  Kadras  were 
connected  with  the  cultivation  of  this  plant,  but  he 
believed  the  whole  of  this  culture  was  now  in  the  hands 
of  natives.    With  rcg^ard  to  the  improvement  of  agri- 
culture, he  did  not  think  we  should  gain  much  by 
attempting  to  introduce  English  products;  we  should 
be  content  with  endeavouring  to  improve  the  native 
crops  suited  to  the  country. 

Mr.    Charles   Campbell   agreed   with   Sir   William 

Kobinson  that  the  manahun  was  a  very  useful  member 

of  Indian  society.    !Few  farmers  in  this  country  were 

their  own  bankers.    In  Scotland  on  market  days  the 

first  thing  the  farmer  did  was  to  pay  a  visit  to  the  bank. 

Now  in  Lidia  these  money-lenders  played  exactly  the 

same  part  as  a  banker.     Witii  reg^ard  to  the  exhaustion 

<of  the  soil,  he  never  really  coidd  see  that  there  was 

any  appreciable  exhaustion  gfoing  on,  and  it  seemed 

to  him  that  as  long  as  there  was  a  good  rainfall,  or  the 

river  overflowed  in  the  usual  manner,  the  crops  were 

excellent,  so  far  at  least  as  Bengal  proper  was  concerned. 

It  depended  on  the  season  wheuier  it  should  be  a  bumper 

crop  or  a  bad  crop.    If  it  were  a  bad  season,  everybodv 

was  inclined  to  cry  out  about  the  exhaustion  of  t^  soil, 

but  with  a  good  rainfall  one  heard  nothing  about  it. 

Cultivation  had  been  going  on  in  India  for  thousands 

-of  years,  and  if  there  had  been  exhaustion  g^ing  on, 

be  thought  we  must  have  heu^  of  it  hundreds  of  years 

ag^,  and  there  would  be  no  production  at  iJl  now, 

because  the  use  of  manure  was  very  limited.    He  was 

rather  doubtful  about  the  utility  of  the  agricultural 

department  till  we  had  ourselves  scientifically  studied 

the  subject.    In  truth,  we  knew  very  little  of  Indian 

■agriculture;    and  he  did  not  think  it  could  be  much 

improved  until  we  knew  more  about  it.    We  certainly 

Iiad  not  improved  Indian  art,  we  had  improved  their 

manufactures  off  the  faoe  of  the  earth,   and  if  we 

attempted  to  meddle  too  much  with  agriculture,  though 

of  course  immense  improvement  was  possible,  we  mig^t 

do  the  same  thing.     There  were  some  things  wmch 

were  urgently  required.    For  instance,  the  introduction 

of  some  sp^'oen  fodder  was  much  wanted.     Passing 

tiirough  £gypt,  one  was  much  struck  by  seeing  the  long 

lines  01  camels  bringing  in  clover  or  vetches,  or  green 

fodder;  and  flometbuig  of  that  kind  was  greatly  wanted 


in  Bengal.    The  cattle  there  were  mk 
because  they  had  no  decent  grass  tc 
could  hardlv  caU.  them  bullocks  at  a 
many  districts  of  Bengal,  simply  sk 
commons  which  were  formerly  resen 
holders  and  village  communities  for 
cultivated,  and  really  there  was  no 
seasons   but   dirty  indifferent   rice 
misOTable  cattle  to  eat.     Sir  Greorge 
about  the  ryots  of  Lower  Beng^  n 
rights,  whilst  those  of  Behar  seemec 
the  wall;    and  it  did  seem  that  in 
much  worse  off.    The  ryots  in  certaic 
in  Eastern  Beng^,  were  much  better 

S laces;   but  in  Birbhoom  and  Kislu 
istricts  near  Calcutta,  nothing  coul( 
than  the  state  of  the  ryots ;  they  -w 
helpless  creatures  as  you  could  couce 
done  for  them,  the  landlords  who  rec 
living  in  Calcutta  and  squandering  the 
of  luxury.     He  recollected,  about  ten 
of  these  people  were  dying,  simply  f  < 
and  they  lost  hundreds  of  cattle  froi 
He  was  rather  in  favour  of  the  perm 
HLb  brother  (Sir  George  Campbell)  all 
lords  of  Bengal  not  carrying  out  a  lane 
he  did  not  suppose  there  was  any  iiiht 
the  landlords,  whether  black  or  whito ; 
same  in  reality,  and  if  they  wore  mad 
duties  they  did  so,  but  not  otherwise, 
never  made  the  least  attempt  to  n 
do  his  duty  to  the  ryot ;   it  had  m 
settlement,  and  left  landlords  and  the  t 
out  amongfst  themselves.    There  was 
the  rights  of  any  dass  of  ryots.      1 
so  far  as  thej  had  managed  to  mail 
it  had  been  m  spite  of  tiie  Govemi 
of  the  landlords.    He  had  lately  be^ 
and  he  must  say  that  every  featui 
was  there    exacuy  reproduced,   and 
same  remedy  which  had  been  appUec 
have  the  same  effect  in  Irelana.     T 
on  the  face  of  the  earth  more  practic 
ryot.     They  all  knew  what  jute  was 
every  article  almost  of  clothing,  ca 
few  years  ago  only  half    a  millioi 
England.     The  moment  you  showt 
would  pay  him,  he  entered  into  it  wit! 
an  European.     It  was  the  same  wi 
places  it  was  replacing  the  cultivation 
had  been  mentioned,  and  they  were 
trict  round  Calcutta  in  large  quanti 
the  European  troops.    The  soil  was  i 
ryot  never  attempted  to  sow  them  < 
woidd  grow  successfully. 

Mr.  Pfoundes  said  that  allusion  was 
to  the  United  States  Agricultural  Bur 
to  have  some  information  about  tha 
knew  the  opinion  of  intelligent  Amei 
tion,  as  well  as  having  had,  sei 
experience  of  one  of  the  offshoots  of 
bureau.  At  a  heavy  exi>6nse,  and  w 
of  trumpets,  this  bureau  was  plantec 
was  sorry  to  say  that  the  resu 
in  proportion  to  the  expense,  and 
to  see  anything  of  the  kind  trans 
He  had  some  knowledge  of  the  ( 
to  1863,  and  he  thought  that  Im 
or  any  other  Asiatic  who  went  the 
treated,  if  they  were  only  law-abi< 
self-interest  of  the  ooloniista  would 
them  well,  and  beodes  we  had  Engli 
there  almost  to  peifectioD.  Instead 
bureau,  which  might  succeed  ftdil] 
under  certain|oonditLons,  but  whusfa,  I 


most  likely  possess  all  the  faulta  6i 
ism  and  JBnglish   red-tapeiam  bro 
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g^^itwmM  be  inter  to  sabddise  an  Adixnatuatlon 
jJVi  with  bnuichee  in  the  YBrious  provinoee,  and  by 
^Haiiit  a  great  deal  might  be  done.  When  a 
^  aan,  he  saw  Mmething  of  the  ClimatiHation 
^  in  JCelbonnie  and  Victoria,  which  did  g^reat 
^aaring  the  first  five  or  six  years  of  it8  existence. 
'  Beoesaaaj  to  be  very  careful  in  transplanting 
flan,  .American,  or  alien  ideas  of  any  kind  to  Eas- 
Mntrieti.  He  spoke  not  so  much  of  India  as  of  the 
^  'ttrther  east ;  but  Sir  Edmund  Hornby,  who 
"•■^  Axathority  on  matters  connected  with  the 
*■  ^'^o  occadion  told  some  official  Japaneflo  gentle- 
•■"'^^ig'ly  advised  them  in  the  revolution  they 
^^^•t^&rmg  upon,  not  in  any  way  to  touch  the 
r^^ULords,  or  native  agriculture — above  all 
2^^*^  ™ost  careful  not  to  interfere  with  the 
the  soiL 


^^r^-**^  Cuit,  having  expressed  his  disappoint- 
2*"^  Sir  Geoige  Campbell  was  not  able  to  be 
'vjj^^  his  high  appreciation  of    the  practical 
v^^^ve   character   of   the  paper,   said   there 
'JS  ^^™ct  tenures  of   land  in  India,  that  of 
J^f5«tXi  part  of  India,  which  Sir  William  Robin- 
-       •'jjiuded    to,    the    Bombay  Presidency,    the 
J^*^dency,   the    North-West  Provinces,   and 
^b,  ia  which  Sir  Gfeorg^  Campbell  and  him- 
■pent  so  many  years.    There  was  essentially 
g--^  lyBtem  of  tenure  there,  and  the  officers  of 
^'hte  took  to  themselves   the  credit   that  their 
I  VIS  not  a  new  creation  of  the  English,  but  a 
ntioD  of  the  old  institntions  of   the   people, 
did  not  create  great  landlords  and  nobles,    as 
done  in  fien^;   or  break  them  up  into  miser- 
lyote,    as    m    Bombay.      They    accepted    the 
_t  syBtem,  and  the  village  proprietors  as  the  unit. 
ft)r  foond  the  head  men  of  the  village  representing 
inprietoiT,  and  below  them,  cultivating  tenants  of 
^mmeMj  those  with  rights  of  occupancy,  and  tenants 
>iU.    When  they  moved  in  and  took  the  Punjaub, 
reme  then  to  a  virgin  soil  and  a  kindred  people, 
Llbey  then  found  the  value  of  their  system  entirely 
fcaod.    They  went  from  village  to  viUage,  and  in  a 
9  ihort  time  the  settlement  was  concluded  under  the 
iMflU^systcm  which  had  outlasted  dynasties.  Many 
^"^  viUage  communities  had  lasted  down  from  the 
ifamimition.  He  did  not  say  that  they  had  existed 
iftem  India ;  x>erhaps  the^  did  not,  but  they  had, 
"^,  been  caught  alive  in  North  India,  and  the 
I  been  to  perpetuate  them,  not  to  destroy 
The  great  secret  of  governing  oriental  countries 
^^kt  the  people  alone.     Lord  Lawrence*  s  maxim 
ittMiy  settlement  and  a  rapid  collection,  with  no 
*■*    In  this  way,  they  never  had  any  trouble, 
J|i^  knew  there  was  so  much  to  pay  for  each 
QAtheaccountant  made  up  the  accounts,  and  the 
^■M  paid  the  bill.    If  they  attempted  to  interfere 
r^oh  with  the  peonle,  as,  he  was  afraid,  had  been 
j*h  Bombay,  doajing  with  each  individual,   and 
2^  the  rent-roll  of  some  thousands  of  individuds, 
^mch  room  for  oppression  on  the  part  of  native 
■Ui.    In  the  North-West  Provinces  tney  dealt  with 
^vibgies  by  their  head  men,  and  that  was  the  secret 
Aor  proapezity.    Everybcdv  who  had  studied  the 
Be  at  India   must  think  of  Ireland,   for  the  cir- 
Mtmecs  were,  in  many  respects,  the  same,  and  the 
IB  nmedT  ahonld  be  appUed  to  both.     In  India  they 
Ipiind  uiat  there  were  in  the  land  two  distinct  rights 
M  n^^ta  of  the  proprietor  and  the  rights  of  tho 
bL   &ith  were  able  to  co-exist.     They  recognised 
Ae  Isndlotd  had  a  limited  right  in  his  estate,  and 
Ae  tenant  had  his  right  to  the  i^oduce  on  his  pay- 
fte  rent ;  the  Undlora  paid  the  revenue  to  the  State ; 
Mr  tlie  rij^ts  of  the  tenants  were  guaranteed,  and 
AUny  of  the  aune  kind  would  have  to  be  done  in 
■d.    Hengieed  with  what  had  been  said  about  the 

P^-hnden  or  benkm ;  the  business  of  the  country 
BOlbeoeRiadonwiihoiitihenL  Hedoubted  whether 


it  was  the  business  of  the  Government  to  meddle  with 
agriculture ;  we  had  enough  to  do  to  collect  the  revenue 
and  keep  the  place;  the  great  thing  was  to  let  the 
people  alone,  though  you  might  have  a  model  farm  if 
vou  liked  as  un  example.  The  people  knew  their  own 
business  best ;  they  had  been  going  on  in  this  way  for 
2,000  years ;  the  land  never  got  a  fallow,  but  it  pro- 
duced magnificent  crops,  sometimes  two  in  one  vear. 
He  believed  tho  people  were  quite  sharp  enougn  to 
guide  themselves,  and  he  doubted  whether  an  agricul- 
tural department  would  bo  of  any  use.  The  great  enemy 
of  India  was  Manchester  ;  and  if  India  were  governed 
by  an  independent  Legislature,  such  as  the  Colonies  and 
the  American  States  had,  they  would  never  allow  their 
rights  to  be  trodden  down  for  the  benefit  of  u  great  mana- 
f  actiuring  town  in  England.  Ho  was  convinc^  that  India 
su£Fered  from  the  innnence  of  deputations  coming  from 
Manchester  to  tho  Socrettiry  of  State,  and  protending 
that  it  was  to  the  interest  of  India  to  do  so  and  so, 
when  it  was  really  their  own  pockets  they  were  think- 
ing of.  Indian  officials,  whatever  their  faults  might  be, 
stood  up  for  the  people  of  India,  and  ho  hoped  that  the 
feeling  would  grow,  that  India  ought  to  be  considered 
as  a  great  empire  of  itself,  and  not  merely  as  a  province 
of  England. 

Mr.  Pal  Chowdhuri  said  as  he  came  from  Bengal,  he 
would  state  what  the  land  system  of  that  district  was. 
By  the  permanent  settlement,  tho  zcmindaris  held  large 
tzacts  of  laud,  the  rent  of  which  was  fixed,  and  they  let 
it  to  the  actual  cultivators.  These  cultivators  held  the 
land  under  two  different  systems,  one  what  was  called 
the  lease  system,  where  the  land  was  leased  out  per- 
manently, or  for  a  certain  length  of  time,  and  another 
system  under  which  the  tenant  only  occupied  for  one 

J  roar,  and  when  the  crop  was  over,  he  might,  if  he  liked, 
eavo  that  piece  of  loud  and  go  to  another.    There  were  a 
good  many  villages  where  thorewos  no  fallow  land  at  all, 
and  there  the  ryot  would  be  obliged  to  cultivate  the  same 
piece  of  land  again.    There  in   such  places  the  leaso 
system  was  more  prevalent,  but  leases  again  might  bo 
permanent  or  temporary.      Where  it  was  permanent, 
the  rent  could  not  be  enhanced  by  tho  zcmindaris,  but 
by  the  temporary  lease  at  the  termination  of  the  lease 
the  rent  might  bo  raised  or  not,  according  to  tho  con- 
dition of  tho  villagfc  and  the  land.    He  agreed  with  Sir 
William  Kobinsou  that  tho  money-lenders  were  most 
useful  members  of  society,  especially  in  Bengal,  where 
the  rent  was  payable  at  a  certain  fixed  date,  and  if  tho 
owner  did  not  pay,  his  property  must  be  sold,  so  he  was 
obliged  to  collect  the  rent  from  the  ryots.     If  there  were 
no  such  class  as  these  money-lenders,  property  would 
be  continually  passing  from  hand  to  hand  by  forced 
sale.    He  agreed  tliat  there  were  some  who  did  not 
treat  their  customers  very  well,  but  on  the  other  hand 
some  were  very  lenient,  and  went  on  lending  to  persons 
who  could  not  pay  their  debts  even  for  years.     H  there 
were  a  few  persons  in  a  village  who  could  not  pay  their 
debts,   the  money -lender  could  not    stop    lendmg   to 
them  again,  or  the  whole  village  woula  come  to  him 
and    insist     on    his   helping     those    poor     persons. 
With  regard  to  high   cmtivation,  he  did  not  know 
whether  the  time  was  come  when  it  could  bo  introduced 
into  India  profitably.     Of  course  manuring  and  high 
farming  increased  the  produce,  but  if  a  farmer  coiiud 
cultivate  a  piece  of  land  for  ten  rupees  which  yielded 
him  fifteen,  he  then  got  five  as  his  nett  profit.    If  he 
cultivated  it  highly,  it  would  cost  him  twenty  rupees, 
and  instead  of  fifteen  he  would  get  twenty-seven,  which 
would  give  him  a  nett  profit  of  seven  rupees  from  the 
same  piece  of  land  instead  of  five  ;  although  his  profit 
^'as  iucreased  by  two   rupees,  he  had  sprait  twenty 
instead  ten,    so  that  the  per-centage    of  profit  was 
decreased  from  fifty  per  cent,  to  thirty-five  per  eeat. ; 
and  as  there  were  plenty  of  fallow  lands  not  yet  onlti- 
vated,  it  would  pay  him  better  to  take  another  pieoe 
equal  to  the  former,  and  exjicnd  the  extra  ten  nmees 
upon  that,  in  which  case  he  would  still  get  his  fifty 
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per  cent,  profit.  So  long  as  labour  waa  cheap  and  land 
abundant,  he  did  not  tmnk  high  ooltiyation  would  be 
profitable,  tiiongh  no  doubt  the  time  would  oome  when 
the  European  syvtem  would  be  neoeasary. 

Mr.  A.  Sogan  (late  member  of  the  Bombay  Council) 
said  the  presidenoy  of  Bombay  had  been  much  looked 
down  upon  b^  some  speakers,  and  described  almost  as  a 
sink  of  miquii^,  in  wnich  the  rights  of  everybody  had 
been  ignored,  but  he  could  assure  them  that  that  was 
by  no  means  the  case.  Where  they  had  found  pro- 
prietory rights  existing  these  had  been  preserved,  and 
it  was  by  no  means  the  case  that  a  simple  ryotwari 
tenure  existed  throughout  the  whole  Bombay  presidency. 
When  the  country  was  first  taken  over,  it  was  not  found 
that  there  were  hereditary  farmers  to  any  gpreat  extent, 
but  those  who  paid  the  revenue  of  the  villages  were 
persons  to  whom  the  right  of  levying  the  rent  had  been 
let  out  by  the  Gk>vemment  of  Ute  day ;  but  where  they 
were  hereditary  their  rights  had  been  preserved.     The 

rem  amongpst  the  Mahrattas  was  that  of  farming  out 
revenues  to  the  highest  bidders,  who  were  often 
court  parasites.  When  the  new  system  was  introduced, 
they  endeavoured  to  protect  the  ryots  against  the 
exactionsof  those  who  wore  merely  farmers  of  the  revenue, 
and  that  was  how  it  came  to  pass  that  the  village  system 
broke  up  in  some  parts  of  Bombay.  This  was  specially 
the  case  in  the  Deccan,  and  in  a  portion  of  Guzerat. 
Having  had  a  great  deal  to  do  with  the  land  settle- 
ment, he  could  say  that  a  system  was  introduced  which 
enabled  each  man  to  stand  on  his  own  feet,  and  work 
for  himself,  which  had  been  of  the  greatest  importance 
to  the  i>eople.  In  many  cases  they  had  rescued  the 
agriculturists  from  virtual  slavery.  There  were  certain 
classes  who  were  called  Nirwadars,  in  Ahmedabad, 
Bhagdhars,  in  Broach,  and  Talukdhars,  who  had  cer- 
tain proprietory  rights,  which  had  been  preserved ;  but 
under  these  heads  of  villages  there  were  other  tenants, 
who  had  rights  adverse  to  them  —  tenants  who  had 
customary  rights,  just  as  there  were  in  other  parts  of 
India,  and  those  had  been  most  strictly  preserved.  With 
reg^ardto  the  introduction  of  the  agricultural  department, 
he  thought  they  should  be  very  careful  how  they 
attempted  to  interfere  with  the  systems  of  native 
agricmture.  The  natives  knew  very  well  how  to  take 
care  of  themselves.  Much  had  been  said  about  intro- 
dudnff  the  system  of  deep  ploughing,  but  he  thought  it 
should  not  be  attempted  except  with  very-  great  caution. 
Such  a  system  had  never  existed  in  India,  but  if  it  had 
been  the  right  system,  he  thought  the  natives  would 
have  found  it  out  before  now.  There  were,  doubtless, 
fertilising  principles  lying  deep  in  the  soil  which,  if 
they  were  turned  up  to  the  surface,  and  exposed  to  the 
sun  for  seven  out  of  the  twelve  months,  would  dis- 
appear ;  whereas,  now  nature  provided  that  they  should 
remain  deep  in  the  soil,  and  provided  the  plants  with 
sufficiently  long  tap  roots  to  reach  them.  He  also 
agreed  with  the  usefulness  of  the  majahun. 

'  Mr.  Shore  desired  to  say  a  word  or  two  on  the  land 
system  of  Oriasa,  a  province  very  interesting  in  many 
respects,  both  from  its  natural  features,  and  the  state 
of  things  existing  when  the  English  conquered  the 
country.  It  ofleied  a  contrast  to  the  rest  of  Bengal,  in 
this  respect,  that  it  had  not  been  subjected  to  the  perma- 
nent settlement.  They  had  certainly  committed  the  same 
error — if  it  was  an  error — to  some  extent  which  Lord 
Comwallis,  or  the  previous  Gk>vemor  of  Bengal,  com- 
mitted, in  recognising  at  once  the  classes  which  were 
employed  in  coUecting  the  revenue  as  the  proprietors  of 
the  land.  It  was  quite  true  that  in  the  permanent  settle  • 
ment  it  was  stated  that  the  rights  of  the  ryots  were  to 
be  ascertained  and  recorded ;  but  that  was  not  done.  In 
Orissa  there  were  more  hereditary  rights  on  the  part  of 
the  semindars  than  in  Bengal,  because  the  coimtry  had 
nerer  been  so  thoroughly  conquered  by  outsiders.  At 
firji  they  made  a  gfreat  bungle  of  it ;  and  partly 
ia   eoaBequenoe   of   the    oppreeaive   demands   made 


on  the  land,  there  was  a 
which  opened  their   eyes  i 
serving  the  rights  of  the  pec 
detailed    and     minute    settl 
principle  of  which  was  exao 
have  been  recognised  in  the 
not  in  practice,  and  had  bei 
They  recognised  the  rights  o 
hereditary  and  indefeasible 
revenue  to  the  (Government 
insure  the  rights  of  those  w 
Hiere  were  two  descriptioni 
and  hereditary  resident  ryot 
their  property  absolutely   a» 
as  they  paid  their  rent,  whi 
by  the  zemindars  by    one  f 
to    the    land    for  which  th< 
allowed  to  have  a  considerc 
rent.      These    people   had    i 
well  of  the  demands  upon  1 
ryots  had  not  these  advanta 
rents  raised  upon  them,  not  o 
by  the  middle  men,  of  whom 
some  of  whom  had  aper-ce] 
of  the  produce  of   the  rent 
quantity.     This  system,  on 
test  of  experience  extremely  ^ 
to  the  coimtry,  there  was  a  gc 
at  that  time,  instead  of  their  ' 
land,  the  great  proprietors  c 
for  ryots,  and,  in  some  coses 
ryots,  and   g^ve   them   horn 
majority  of  cases,   it  was  t 
they  desired  to  have  on  the 
known  cases  of  affrays  bet\ 
for    the  possession  of  these 
however,  of  the  increase  in  p 
position  of  things  was  now 
tion  was  now  more  for  land 
was  another  peculiar  teuu 
Orissa,   in  the   sacred  dist 
Juggernaut.     There  were 
mins,  who  held  the  whole  ( 
jcct  to  a  very  small  quit 
nothing  at  all.     These  mei 
maintenance  of  their  rig 
years  ago  stated  that  the} 
stubborn  set  he  had  ever  r 
they  were  an  independent 
revenue  settlement  was  r< 
cultural  system  of  India, 
land  had  gone  out  of  c 
been  oppressed  and  m 
non-existent,  the  peop' 
extravagant ;  but  wher 
tributed  and  tolerably  ) 
had  been  better  than  \i 
The  admirable  results  > 
Orissa  were  very  muc' 
ing  and  preserving  t 
mach  felt  that  somet 
Bengal,   by   Aitkin, 
innumerable  law  suit 
down.     The  two  gre 
distinctly,   both  the 
occupancy.     The  re 
held  for  a  certain  n* 
they  could  never  hf 
of  occupancy  wer» 
twelve  years  in  the 
rent  could  not  be 
coimtry,  which  ho 
rent  system  of  Be 
ciscly  the  same  w 

Mr.  Lofig  said 
was  now  twenty 
th3  interior  of  B 
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^Mraqployed  to  oanrj  oat  the  serf  eman- 
ittdibe  tjAem,  whioh  had  pzeyailed  io  India 
*>  JamenKMial  had  preyailed  in  Ruaaia  for 
■^  Aodhid  woriDod  if^nden.  Had  that  syatem 
ndoped  further,  we  should  not  have  had  the 
m  ooonzied  lat^y,  but,  unfortunately,  it 
ttd  a  naotionarj  Bystem  took  place.  Bach 
dt  rtipimeutative,  and  these  repreeentatiyes 
x(  of  ooonbr  nnoombly,  and  that  led  up  to  a 
MemUy.  It  shcmldliaye  been  carried  further 
ilmTiimbly,  but  that  was  not  attempted ;  still 


^  Had  been  done  in  Russia  by  the  system. 
P[^  to  the  Bengal  ryots,  they  owed  an 
■||of  gratitude  to  Sir  Ghsorge  Campbell,  who, 
la  much  opposition  by  the  educated  classes, 
2J*  the  friend  of  the  ryot,  carried  out  reforms 
■^  carry  his  name,  with  that  of  Sir  J.  P. 
'*^to  posterity  as  tiie  benefactors  of  Bengal. 

^JUelagan,  B.S.,  with  reference  to  the 
*^  had  been  made  regarding  exhaustion  of 
2^hidit,  did  not  think  they  had  yet  sufficient 
'B^  to  form  any  conduaion  on  this  subject. 
'  Vi8  one  matter  which  gpreatly  affected  the 
tf  the  land  in  certain  parts  of  the  North- West 
ifitd  the  Punjaub,  which  had  not  been  alluded 
bt  was,  that  a  certain  injurious  salt,  called 
fti  appearance  on  the  surface  of  the  ground, 
r  isrge  areas  out  of  cultiyation.  It  has 
ztensively  on  lands  irrigated  by  canals,  and 
f  where  the  inigation  channel  was  a  little 
erel  of  the  country.  The  water  sank  into 
and  percolating  there  arose  to  the  surface 
ith  it  this  injurious  salt.  The  reh  is  chiefly 
soda.  It  has  sometimes  been  supposed  po 
»nal  water,  but  the  same  water  irrigates 
I  without  producting  reh.    It  appears  to  be 

and  to  be  brought  to  the  surface  by  the 
len  near  the  surface,  it  comes  out  after  rain, 
irayinesin  the  neighbourhood  of  Lahore, 
r  W.  Sleeman,  in  his  "Tour  in  Oudh," 
be  occurrence  of  reh  in  that  province  on 
lands,  and  describes  the  remedy  there 
lich  was  to  diyide  the  field  into  yery  small 
th  little  raised  banks  between ;  these  were 
1  water,  which  gradually  sank  into  the  soil, 
e  salt  with  it,  sufficiently  to  allow  at  least 
be  raised,  and,  when  necessary,  the  process 
d.  Of  the  lands  which  have  been  watered 
Item  Junma  Canal,  there  are  many  square 
£ch,  from  this  cause,  no  crops  can  be  grown, 
Imh  the  reh  is  so  copious  as  to  haye  the 
oS  snow.  On  reh  land  it  has  been  found 
B  Hnds  of  yegetables  can  be  grown,  but, 
TBnerally,  the  land  so  afflicted  is  thrown  out 
on.  liie  matter  has  attracted  much  notice, 
letetloration  of  lands  from  reh ' '  has  been  the 

much  oorrespondence.  It  continues  to 
ntioQ  as  a  matter  of  some  scientific  interest, 
vacticsi  importance. 


sfid  he  thought  it  was  impossible  for 
lo  had  n«t  had  to  deal  with  the  land  reyenue 
»  giye  aLy  opinion  on  the  subject  of  land 
rth  liatemog  to,  and  not  haying  had  that 
he  would  aot  touch  on  that  point ;  but  with 

>  the  remaz^  made  on  the  subject  of  agri- 
was  atronglir  of  opinion  that  the  natiyes  had 
m1  to  lean,  and  he  concurred  in  the 
r  George  Caapbell.  Most  of  the  gentlemen 
1  adiffnent  opinion,  and  seemed  to  think  the 
.very  little  to  iBam;  but  still,  from  their  own 
I  thou^t  their  oonoliuions  might  be  disputed. 
feeiumfea  wcce  yery  quick  to  learn,  and  when 
I  intvodiioed  a  new  pnooees,  they  immediately 
^  whioh  eYidsntly  ahoweid  that  they  could 

and  were  heiiur  taught.     He  was  much 

>  yean  ego  by  a  Sspatoh  written  by  the  late 


Lord  Mayo  on  the  6th  of  April,  1870,  from  which  he 
would  read  a  few  sentences.  Loid  Mayo  said  that, 
**of  all  branches  of  Indian  industry,  agriculture, 
which  constituted  the  occupation  of  the  great  mass 
of  the  people,  was  by  far  the  most  important,  and  he 
belieyed  it  to  be  susceptible  of  almost  indefinite  Iniproye- 
ment."  Ag^ain  he  said,  **  for  many  generations  to  come, 
the  prog^ress  of  India  in  wealth  and  cinUsation  must 
be  directly  dependent  on  her  progress  in  agricul- 
ture ;  *'  and  again,  **  it  was  hardly  too  much  to  a&y 
that  a  sdentiS}  knowledge  of  amculture  in  India  had 
not  at  present  any  existence."  Those  were  yery  strong 
words;  and  many  old  Indians  with  whom  he  was 
acquainted  said  they  were  uicorreot ;  but,  on  the  other 
hand,  many  others  who  were  well  yersed  in  agricultural 
matters,  considered  them  perfectly  true.  He  did  thizik 
there  was  much  to  be  done  m  the  way  of  improving  agri- 
culture in  India. 

Mr.  Long  said  he  was  for  soyeral  years  a  member  of 
the  Council  of  Agpriculture  ;  and  they  found  the  natiyes 
were  very  careful  in  learning,  but  they  did  not  under- 
stand principles. 

Ihe  Chairman  said  some  gentlemen  had  spoken  as  if 
there  were  an  idea  of  compulsion  in  this  matter ;  but 
nothing  of  the  kind  was  ever  dreamt  of.  All  they 
wished  to  do  was  to  show  what  could  be  done,  and 
leave  the  natiyes  to  follow  what  appeared  to  be 
for  their  good.  A  relative  of  his  own,  when  home 
some  years  ag^,  went  through  a  regular  course 
of  agriculture  at  Cirencester,  and  he  heard  he  had 
recently  been  giving  lectures  on  agriculture  inKatimour, 
and  hoped  good  would  result  from  them.  He  must 
take  exception  to  the  remarks  of  Mr.  Cust,  who  had 
attacked  his  old  friends  in  Manchester.  What  harm 
had  they  done  ?  The  only  harm  they  could  have  done 
was  in  depriving  India  of  a  portion  of  revenue 
from  import  duties ;  but  surely  if  Manchester  had  given. 
India  goods  6  per  cent,  cheaper  than  before,  it  was  a 
yery  g^ood  thing  for  the  consumer.  Ag^ain,  if  Manchester 
sent  large  quantities  of  cotton  goods  there,  she  imported 
large  quantities  of  cotton  in  return,  and  had  greatly 
increased  the  demand  for  ito  cultiyation  in  India. 
Speaking  from  some  personal  knowledge,  he  could 
state  that  no  part  of  the  kingdom  had  been  more  earnest 
in  pressing  on  the  TtK^in-n  Govemmcnt  the  necessity  of 
constructing  works  of  irrigation,  railways,  and  every 
improvement  of  that  description,  than  Manchester. 
The  men  of  Manchester  were  no  more  selfish  than  other 
people,  and  he  could  only  say  that  if  India  had  men  as 
energetic,  as  enterprising,  and  as  industrious  as  they 
were,  she  would  do  exceedingly  well.  In  conclusion,, 
he  proposed  a  vote  of  thanks  to  Sir  Oeorge  Campbell 
for  his  interesting  paper. 

The  motion  was  carried  unanimously,  and  the  pro- 
ceedings terminated. 

SBVENTEENTH  OBDINABT  MEETING. 

Wednesday,  March  30th,  1881 ;  C.  W.  Siemens,. 
LL.D.,  F.E.S.,  Vice-President  of  the  Society,  m 
the  chair. 

The  following   candidates   were   proposed  for 
election  as  members  of  the  Society : — 
Culley,  William  Richard,  15,  Maryon-road,  Charlton,. 

S.E. 
Dale,    George  Williams   Melville,   Ellcrslie,   Nether* 

street.  North  Finchley,  N. 
Davis,  Moses.  27,  Welldose-square,  E. 
Knight,  William  Duncan,  Avening-houae,  Greenhill^ 

Hampstead,  N.W. 
Maokie,  John,  2,  Victoria-yillas,  Queen*  s-xoad,  Reading. 
Pope,  Joseph  John,  M.B.C.S.,  4,  South-cresoent,  Bed* 

lord-squaze,  W.C. 
Bowan,  Arthur  Hill,  6,  Westminster-chambers  JS.W. 
Thomlull,  W.  George,  36,  EastbouzDe-terraoe,  W. 
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The  following  candidates  were  balloted  for,  and 
duly  elected  members  of  the  Society : — 

Adlam,  James,  28,  Aldebert-ter.,  Clapham-road,  S.W. 
Beaumont,  Colonel  F.,  R.E.,  3,  Victoria-street,  West- 
minster. 
Browne,    Harold    G.    Gore,  M.A.,    6,    New-square, 

Lincoln' 8-inn,  W.C. 
D*Ayigdor,    E.   Henry,    B.A.,   Dcrwentwater-house, 

Acton,  W.,  and  15,  Great  Greorge-street,  S.W. 
Donaldson,  J.  Hunter,  176,  Oxfoia-street,  W. 
Oreenhough,  David  WiUiam,  9,  Minoing-lane,  E.G. 
Heniy,  Ebenezcr  Walker,  27,  Belsize-crescent,  Hamp- 

stead,  N.W. 
JIaberly,  Gapt.  Thomas  Astley,  25,  Parliament-street, 

S.W. 
Hansfield,  Greorge,  104,  New  Bond-street,  W. 
Potts,  Benjamin  L.  F.,  A.M.I.C.E.,  174,  Gamberwell- 

grove,  S.E. 
Pnoe,  John  Edward,  F.S.A.,  60,  Albion-road,  Stoke 

Nowington,  N. 
Welsh,  "niomas  Debell,  79,  Arthur-road,  Brixton,  S.W. 

The  paper  read  was — 

RECENT  ADVANCES  IN  ELECTEIC 
LIGHTING. 

By  W.  H.  Freeca. 

I  am  here  this  evening  to  describe  to  you  the 
recent  advances  that  have  been  made  in  electric 
lighting.  My  position  reminds  me  of  a  storv  that 
is  told  of  Queen  Elizabeth,  who,  on  approaching  a 
certain  town,  was  not  received  on  arrival  with  the 
usual  ringing  of  bells.  On  demanding  the  cause, 
the  chief  municipal  dignitary  informed  her  Majesty 
that  there  were  39  reasons  wh^  the  bells  did  not 
ring,  the  first  of  which  alone  satisfied  her  Majesty, 
Tiz.,  **  there  were  no  bells."  So  I  can  almost  say 
'*  there  are  no  recent  advances  in  electric  lighting 
to  chronicle."  The  advances  that  have  been  made 
have  not  been  so  much  in  electric  lighting  itself  as 
in  the  popular  favour  with  which  it  is  regarded. 
The  public  is  becoming  more  accustomed  to  its 
use,  and  therefore  acquiring  more  confidence  in 
this  mode  of  producing  light. 

Electricity  and  gas  are  playing  a  see-saw  gamp. 
As  the  electric  light  goes  up,  the  gas  goes  down. 
It  reminds  one  very  much  of  those  old  Dutch 
i^eather  houses  that  used  to  be  common  many 
years  ago,  but  have  recently  disappeared.  When 
the  weather  was  fine,  out  came  the  old  woman ; 
when  the  weather  was  damp,  out  came  the  old 
man.  Electricity  made  a  great  splutter  in  Paris ; 
down  went  the  gas  shares.  Mr.  Sugg  and  his  in- 
ventions brought  the  gas  shares  up  again.  An 
alarming  message  is  received  from  New  York; 
•down  goes  the  gas  again.  The  friends  of  eas  have 
scarcely  had  time  to  recover  themselves  when  the 
City  of  London,  with  great  wisdom  and  foresight, 
votes  a  very  large  sum  of  money  to  be  expended  in 
carrying  out  a  gigantic  electric  lighting  experiment, 
and  this  has  brought  the  old  man  out  once  more. 

The  result  of  trials  during  the  last  year  or  two 
have  been  to  give  experience  in  the  vagaries  and 
capriciousness  of  this  light.  Its  defects  have  be- 
come better  known.  We  have  been  taken  out  of 
the  experimental,  and  have  been  brought  within 
reaoh  of  the  practical  stage.  Now  details  are 
bcsDf  elaborated,  mechanical  appliances  sup- 
pUeo,  and  much  useful  knowledge  is  being 
acquired  by  those  who  have  had  the  enterprise  and 


r? 


the  farsightedness  to  launch  their  maagj  k 
new  venture. 

The  progress  of  electric  lighting  can  be  kx 
at  from  three  points  of  view — ecientiile,  < 
mercial,  and  practical. 

My  task  has  been  rendered  very  li^,  Iq 
admurable  series  of  Cantor  lectures  ihaij 
recently  been  delivered  in  this  room  by  PmI 
Adams.  He  has  thus  enabled  me  to  ibaks^ 
away  from  scientific  detail,  and  to  deal  mow 
commercial  and  practical  generality.  I 
therefore,  glance  rapidly  at  the  comiMnU 
practical  developments  of  the  principal  porCil 
the  system  which  together  make  up  eledancl^ 
Let  us  first  take  the  motor,  the  power  l^'^ 
scientific  skill  has  enabled  us  to  convert  a  ii^ 
ener^  inte  another  form.  The  prohleai*J 
te  solve  is  how  te  extract  the  greatest 
light  out  of  a  lump  of  coal.  Of  our  agorfil 
us,  the  poor  old  engine  is  much  ne| ' 
I  think  of  the  work  done  by  that  w 
engine,  I  am  reminded  of  the  story  of 
and  the  organ-blower.  The  blower  a 
said   to  the  organist,   "How   mf*^ 

played    Handel  s t 

played,'"    replied   the    organist,    "YW 

tinent    fellow,     what    do    you    meaa 

played  ?'  "    The  blower  said  not  a  wort, 

the  next  occasion  when  the   organist  ^yi 

play,  the  blower  declined  to  exert  himid 

on  being  remonstrated  with,   he  said,  "1 

play,  or  do  we  not  play?"      The  orgami 

**  Yes,  we  do  play,"  and  instantly  the  orgao 

forth.    So  with  the  engine,  where  ahonld 

wiUiout  the  engine  ?    l£e  reason  why  the 

light  has,  withm  the  last  few  years,  come  i 

to  the  front,  is  because  electricity  has  bei 

duced  by  the    direct   conversion  of  mM 

energy  into  electricity,   instead  of  by  m 

batteries,  which  were  the  only  sources  Imo* 

ago.    Now,  thanks  to  the  steam-engine^ ' 

able  to  fulfil  all  those  re^uiremente  that  ad 

to  produce  cheap  electricity.     Those  re^ 

are  high  veloci^,  great  steadiness,  and  l 

pressure ;    and   those   are  the  points  i^ 

gradually  being  acquired  in  the  steam-etfjiii 

duced   from   our   workshops.      The  vm 

800  revolutions   per  minute,  sometiBfla  ■ 

double    that   rate,    is    an  enormoos  vdM 

maintain,  but  it  is  essential  for  cheap  CM 

Eight  hundred    revolutions  a  minute  i^ 

frighten  us,  for  we  care  not  what  the  ill 

rotetion     is,   in    the    wheels    of    our  1 

trains.    No  one  troubles  his  heal  much  ab 

tremendous  velocity  acquired  by  a  cania| 

runs  continuously  for  24  hours  or  nMV 

therefore,  we  need  not  be  alanned  at  tba^ 

acquired   by    our    stetionatr    engines  i 

electro-dynamo  machines.    It  is  not  too  i 

say  that  what  little  success  belongs  to  iba 

light  on  the  Thames  Embankmflnt»  is  do 

engine  planted  beneath  Cfaaring-cross  W 

Messrs.  Bansome,  Sims,  and  Head.    Kor  i 

say  that  the  success  of  the  elaotrielig^tin  th 

Museumis  due  any  theleas  tothaWafliittidl 

engine  than  to  the  Tnagniiiwnt  MMntas 

by  Siemens  Brohera.     It  woqUT  M  im 

name  the  diffisrent  ennneen  ivlio  lisfv  hm 

special  engines  fdr  this  porpote^  for  fMr 

legion.     MarshallSi   EnHlieriioodf,   Bob 
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Ufe  wotked  hard  in  this  field,  and  have 
lad  in  prodadnK  engines  which,  by  auto- 
goremon  and  by  other  means,  provide  all 
equiiements  that  the  electric  light  demands. 
Vild  be  difficult  to  over-estimate  the  good 
kv  been  done  in  this  direction  by  the  oom- 
minili  instituted  by  the  Boyal  Agricultural 

S,  The  small  engines  that  distLnguish 
lengmeers,  are  almost  entirely  due  to  the 
Ml  excited  by  these  annual  trials.  Instead  of 
ribtt  power  requiring  7  lbs.  and  S  lbs.  of 
l4i  induce  it,  it  is  common  now   to  find 

Sodocmg  one-horse  power  by  even  3  lbs. 
in  some  engines  2  lbs.  per  horse-power 
ken  attained.  It  is  strange  that  nothing 
done  to  supersede  steam  as  a  generator  of 
It  is  well-known  that  the  specific  heat  of 
■kjgher  than  that  of  every  known  substance, 
Jfwt  beyond  the  reach  of  theory  to  assert 
WB  are  other  liquids  whose  evaporation 
*  jndnoe  the  same  power  with  a  very  much 
taditnre  of  fuel.  There  is  a  vast  field  for 
in  in  this  direction.  The  gas-engine  is  a 
monucal  source  of  energy,  and  has  been 
MceiBfally  applied  to  electric  lighting  in 
lioeB.  At  the  Docks  in  Newport,  South 
I  gas-engine  has  been  in  use  for  nearly  two 
itn  great  success ;  and  it  is  worthy  of  note 
OD  cubic  feet  of  gas  per  hour  gives  a  candle 
!  300,  that  same  gas  applied  to  an  engine 
ive,  in  electricity,  a  candle  power  more 
antes  greater,  namely,  3,750  candles.  Here 
re  to  maintain  gas  dividends. 
is  another  convenient  source  of  energy, 
>a  can  find  it  available.  Sir  William 
ag,  at  Craigside,  x«oar  Newcastle,  has 
a  orook  for  this  purpose,  and,  by  the  aid 
rbine,  produces  a  force  giving  six-horse 
in  fact,  he  says  ''the  brook  lights  his 

tot  aware  yet  of  air  having  been  utilised 
pirpose,  except  when  heated  in  the  caloric 
muse  ,at  the  lizard  Lighthoiise,  which  is 
•le  economical,  useful,  and  very  suitable 
b  Mated  places  where  it  is  difficult  to  pro- 
^Ux.      It  is,  therefore,  clear    that    some 
■  have  been  made  in  the  economy  and 
■pta1>ility  of   motors  for   electro-dynamo 
IB  to  proauce  the  electiic  light. 
Rgi^  to  the  generator  of  electricity,  the 
ant  by  which  the  energy  of  steam  or  water 
rted  into  electricity,  after  Professor  Adams, 
h  remains  for  me  to  say.   There  are  several 
t  machines.    The  difference  between  each 
much  the  difference  between  tweedledum 
edledee.    Each  is  specially  adapted  for  its 
rticnlar  work,  either  by    a  variation  in 
,    or   by    a   variation    in    the    way   in 
the    wire   is    wound,   so    as   to   produce 
tioo   in    the   current   produced   to   suit 
fcicnlar  light  required.      The  efficiency  of 
dune  is  the  amount  of  energy  which  is 
id  into  onrrent,  and  it  has  been  shown  that 
the  Siemens  and  the  Ghramme  machines 
0  per  ocnt.  ci  the  power  is  converted  into 
Bumnt.     It  is  eMily  demonstrable  that 
eoonomy  in  the  use  of  small  machines,  and 
iffionlt  to   understand   the   reasons   that 
Mme  people  to  speak  of  the  value  of  the 
It  mamimnn  that  nave  been  constructed  in 


America,  In  fact,  in  this  department,  a  great  deal 
of  time  and  energy  is  being  wasted  in  trying  to 
gild  refined  gold.  Changes  are  being  introduced 
Tot  the  mere  sake  of  change.  The  improvements 
that  have  been  made  have  been  improvements  in 
detail  only.  Broadly  speaking,  there  are  two 
classes  of  machines,  those  which  produce  con- 
tinuous currents,  and  those  which  produce  alter- 
nate currents.  Very  little  advance  has  been  made 
in  the  efficiency  of  the  earliest  forms  in  every  case ; 
and  I  learn  from  Mr.  Douglass,  of  the  Trinity- 
house,  that  the  original  Holmes  magneto-electric 
is  still  in  use,  and  doing  good  work,  at  the  Souter 
Point  and  South  Foreland  lighhouses,  and  that  a 
De  Meritens  magneto -electric  alternating  current 
machine,  of  similar  typo,  has  been  under  trial 
at  the  lizard  for  the  last  four  months,  and 
that  he  is  greatly  pleased  with  its  efficiency 
and  reliability.  The  De  Meritens  machine  is 
an  excellent  one,  aud  one  of  which  we  shall 
hear  more.  The  trials  made  for  the  Trinity- 
house  showed  that  more  efficiency  was  obtained 
by  joining  up  small  machines  in  multiple  arc,  than 
either  by  the  use  of  a  larger  machine,  or  by  the 
same  machines  joined  up  in  series.  This  is  a  point 
that  has  escapea  the  notice  of  recent  experimenters 
in  this  direction,  aud  it  is  well  worth  their  serious 
consideration. 

The  battery  has  been  discarded  as  a  venerator 
of  electricity  from  its  want  of  economy,  but  there 
are  hopes  that  secondary  batteries  wUl  be  intro- 
duced for  the  purpose  of  storing-up  tlus  force. 
No  advance  has  yet  been  made,  however,  towards 
the  practical  attainment  of  this  desire.  Many 
attempts  have  also  been  made  to  utilise  the 
thermopile,  but  in  all  cases  it  has  been  shown 
that  the  electromotive  force  produced  is  too  low. 
The  thermopile  has  this  advantage,  that  it^  is 
wonderfully  durable.  I  saw,  last  week,  one  which 
has  been  in  use  for  four  years  uninterruptedly, 
night  and  day,  without  intermission,  and  it  stul 
gives  out  electricity  with  all  its  pristine  vigour. 

The  conductor  is  the  broad  road  along  which  elec- 
tricity flows  to  produce  light  at  a  given  point.  In 
all  cases,  from  its  superior  conductivity,  copper  has 
been  selected.  Sometimes  this  copper  wire  has 
been  carried  overhead  and  sometimes  underground. 
Where  it  can  be  carried  overhead,  it  has  the  advan- 
tage over  underground  that,  as  the  heat  radiates 
into  the  open  air,  the  wire  itself  becomes  cooler  and 
conveys  more  electricity.  In  practice,  the  purest 
copper  is  used,  and  wire  of  the  largest  dimensions  con- 
sonant with  economy,  for  the  resistance  or  obstruc- 
tion to  the  flow  of  electricity  must  be  maintained 
as  low  as  possible,  to  prevent  waste  of  energy.  In 
the  different  experiments  which  have  been  carried 
out  in  London,  one  feature  noticeable  to  me  has 
been  in  some  cases  the  utter  ignoring  of  the  ex- 
perience gained  in  telegraphy.  The  way  in  which 
wires  are  suspended,  and  hung,  and  moved  about, 
is  to  the  mind  of  the  telegraphist  simply  dishearten- 
ing and  appalling.  On  the  Metropolitan  Bailw^ 
the  ¥dres  were  so  decayed,  and  rotten,  and  ill-used, 
that  they  had  to  be  removed,  and  the  lighting  of 
the  Victoria  Station  of  the  Underground  Bail waj 
was  abandoned.  The  currents  used  for  electric 
lighting  are  more  than  3,000  times  greater  than 
those  used  for  telegraphs.  We  have  great  diffi- 
culty in  maintaining  the  small  currents  used  in 
telegraphy  along   their  proper  course,  and  the 
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small  defects  that  have,  in  thirty  years'  experience, 
made  thomselTes  evident  to  us,  are  simply  magnified 
in  their  hurtful  effects  3,000  times  when  applied  to 
electric  lighting  currents. 

Electric  currents  have  also  a  peculiar  and  serious 
influence  on  wires  passing  in  their  neighbourhood. 
It  is  an  influence  called  induction,  and  one  that  pro- 
duces serious  disturbing  e£Eects.  In  fact,  so  power- 
ful are  these  disturbing  effects,  that  very  great  fears 
are  entertained  that  it  will  beimpossibleto  maintain 
electric  light  and  telegraph  circuits  close  together. 
Becently  at  Holyhead  telegraph  communication 
was  completely  broken  down  along  a  wire  that  ran 
side  by  side  with  the  wires  conveying  an  electric 
light,  during  tlje  time  the  current  flowed  to  produce 
the  light.  We  of  the  Post-office  are  watching 
carefuBy  for  any  interference  by  electric  light 
currents  in  this  respect. 

Why  do  electric  currents  produce  light?  Lieht 
and  heat  are  mere  terms  given  to  what  are  reculy 
similar  operations.  Certain  undulations  impinge 
on  the  retina  of  the  eye,  and  five  that  sensation 
which  we  call  light.  They  fall  on  our  skin,  and 
produce  the  sensation  of  warmth.  They  are  incident 
on  certain  salts  of  silver,  and  produce  photographic 
pictures.  The  flow  of  electricity  means  the  gene- 
ration of  heat.  The  production  of  light  is  the 
accompaniment  of  intense  heat.  In  fact,  the 
brighter  the  light,  the  intenser  the  heat.  The  art 
of  producing  brilliant  light  is  the  art  of  producing 
high  temperature.  There  is  no  greater  illusion 
extant  than  that  the  electric  light  is  a  cold  light. 
The  electric  arc  is  the  greatest  source  of  heat  known. 
Our  worthy  Chairman  has  shown  us  how  it  can 
reduce  te  liquid  the  most  refractory  metals ;  and 
at  his  country  house,  near  Tunbridge  Wells,  he  has 
kept  a  steve-house  at  70°  by  its  aid.  Professor 
Dewar  measured  the  heat  radiated  by  the  light  he 
used,  and  foimdit  sufficient  to  produce  three-horse 
power  per  minute  ;  hcDce  electric  currents  produce 
Hght  because  they  produce  intense  heat. 

Now,  this  heat  can  be  produced  either  by  causing 
the  electricity  to  fly  across  an  air  space,  in  which 
case  we  have  light  by  the  arc,  or  by  causing  it  to 
flow  through  a  small  wire,  or  a  carbon  filament, 
which  offers  obstruction  to  the  fiow,  and  produces 
li^t  by  incandescence. 

We  have  burning  to-night  several  specimens  of 
each  kind.  The  forms  of  arc  lamps  are  very 
numerous.  In  every  case  carbon  rods  are  opposed 
to  each  other,  and  they  are  disinteCTated  and  con- 
sumed in  the  fierce  blast  to  whicSi  they  are  sub- 
jected. The  lower  polo— the  negative — acquires  a 
temperature  of  3,150®  C,  it  is  broken  up  and  fired 
with  a  fierce  bombardment  of  white  hot  molecules 
across  the  air  against  the  upper  pole — the  positive 
— which  is  beaten  up  by  incessant  impacts  inte 
a  higher  temperature  of  3,900^  C,  the  arc  itself 
being  4,800"  C.  On  account  of  the  irregularity  in 
the  character,  and,  therefore,  the  consumption  of 
carbon,  and  the  variation  in  the  strength  of  the 
current,  various  ingenious  appliances  have  been 
adopted  to  obtain  steadiness  and  uniformity  in 
action.  Mechanism,  clockwork,  electromagnetism, 
gravity,  and  all  kinds  of  contnvances  have  been 
called  in ;  in  fact,  of  arc  lamps,  tbeir  name  is  legion. 

A  remarkable  attempt  was  made  by  Jablochkoff 
to  dispense  with  mechanism  altogether  in  his 
oaadle  but  though  many  thousands  of  them  are 
in  use,  it  is  doubtful  whether  the  candle  system 


will  be  permanent,  for  it  i*  expensive  an4 
ful.    M.  Jamin  has  reoently  talran  a  step  in 
in  this  line,  and  the  trial  of  his  lamp  |g 
eagerly  watched. 

We  have  not  yet  obtained  perfection  ixx  j]^ 
lamp.    We  want  brilliance,  combined  witfix  t) 
steadiness,  and  the  durability  of  a  wmtQr>| 
Great  steps  have,  however,  been  made  in  %] 
tion  of  parts  and  smoothness  of  actioix ; 
lack  silence  and  steadiness. 

Many  of  the  defecte  of  the  arc  light  an 
pensated  for  in  that  of  incandescenod. 
have  something  that  is  beautifully  soft, 
noiseless,  perfectly  steady,  a  light  that 
up  Nature  in  all  her  true  colours  and 
shall  not  readily  forget  a  dinner  paity\, 
Mr.  Spottiswoode,  the  President  of   & 
Society,   a  short  time  ago,  when  his 
illuminated  by  Mr.   Swan's  lamps.    It 
only  fascinating,  but  fairylike  and  lonh 
teit  in  a  dream.      We  have  had  a  ttaft 
here,  and  the  beauty  of  the  light  grovi 
The  incandescent  light  is,  however,  atj 
exx>ensive  luxury.     It  requires  a  comii 
penditure  of  power.    For  instance,  Sirli 
strong  finds  that  six-horse  power  suppliei^ 
giving  altogether  925  candles.    Six-hone 
arc  lights  would  give  over  six  thousand 
However,  we  must  not  grumble.    Bapid  {ri| 
is  being  made  in  this  field.     Maxim,  B^Mli 
in  America;     Swan,   Lane-Fox,  and 
EuRland,   are  working  hard,  while 
Joel  are  working  in  an  intermediate  field, 
prospect  appears  of  a  happy  compromisa 
affected  between  the  arc  and  incandesoenoa 
have,  to-night,  an  illustration  of  the 
l^e  Joel  lamp — a  modification  of  that  in* 
by  Mr.  Werdermann. 

A  ^ood  many  wild  stetements  are  mads 
the  bght-giving  power  of  these  different' 
A  standard  sperm  candle  may  be  a  very 
to  measure  gas  by,  but  it  is  a  yery  poor 
for  the  electric  light.    Of  course  the  ad* 
the  electric  light    over-estimate  their 
would  not  be  human  nature  if  they  did 
their  divergences  are  wonderful.  Thus,  tbs 
committee  makes  one  horse-power 
candles;  the  Trinity  House,  1,254;  a 
mission,  2,500;  a  certain  Anglo- AmeiicH 
Company,  an  unknown  quantity ! 

We  have  two  natural  standards  to  refer 
light  and  moonlight.    We  haye  yariov 
forces  to  appeal  to  for  measurement,  phoT 
records,  the  production  of  heat,  the  esti: 
shadows,   &c.,   but  the  irtandard    of  tiis 
remains  an  ignis  faUius,    To  eetimate  the 
a  light,  you  must  not  look  at  it ;  you  inn 
your  bock  to  it;  you  must  try  and  read  mtll 
by  it,  and  then  you  will  find  what  a  ^ 
would  be  to  find  some  means  by  which  vt  i 
estimate  the  illumination  of  a  square  foflk* 
square  yard.    We  want  not  only  a  new 
of  light,  but  we  want  a  new  system  of 
Efforts  have  been  made  to  estimate 
of  the  light  radiated  by  the  size  of  the  cntat 
on  the  carbon  rods ;  but  this  mode  of 
is  empirical  and  illusory,  for  it  ▼« 
character  of  the  carbons  aiid  the  cumnts 

A  word  about  that  *'  lihiloBoplMC^s  stoneb' 
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elixir  vitae,  the  subdivisiaii  of  the  deotiiB 
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iitmetn  ?  It  meena  that  oertain  gentle* 
le,  from  one  oentnl  spot,  to  dii^bute 
7,  aithey  do  gas  and  water,  throuffhout 
ei,aoMto  fantiah groat  cities  with  cheap, 
i  ibimdant  light.  "  'Tis  a  contamination 
'  to  be  wished."  Now  I  am  one  of  those 
not  beliere  in  the  word  "  impossible," 
i][t  ihst  with  onrpresent  knowledge,  this 
18  insoluble.  There  are  those  who  don't 
ntwho  think  I  am  an  obstructive  lunatic, 
itue  the  facts?  Numbers,  thoughts, 
m  be  manipulated  anyhow — hence  Whig 
q^  High  Church  and  Low  Church, 
^  omne^  but  facts  are  inexorable.  Sir 
^innitrong,  can  only  Veep  37  lights  going; 
K  eoold  only  show  12  hghts  ;  Professor 
■nldonly  produce  from  the  most  powerful 
flnohine,  by  calculation,  140  lamps, 
tbe  subdivision  ?  The  advocates  of  sub- 
Mmne  an  inexhaustible  source  of  elec- 
Flieir  opponents  reply  that  there  is  but  a 
ted  source  of  energy  in  every  dynamo- 
Subdivision  means  loss  of  power,  waste 
and  useless  expenditure.  We  are  not 
lUiam  Armstrongs,  who  can  say  of 
'*  I  can  afford  to  waste  that  which 
othinfr."  One  ardent  disciple  of  sub- 
js,  "There  is  practically  no  loss  in 
e  electric  light  produced  by  this  means 
escence)."  Now,  is  the  production 
dies  when  you  ought  to  have  6,000 
I  the  production  of  3,600  candles  on  the 
banunent,  where  you  ought  to  have 
oaa  Y  Our  dynamo-machines  have  their 
lo  power  on  earth,  either  of  subdivision 
Itiplication,  can  make  the  machine 
laa  a  given  amount  of  work.  It  may 
^urse  of  time,  and,  probably,  very  soon 
owerful  machines  and  lamps  of  lower 
may  enable  us  to  light  up  a  greater 
one  circuit,  but  this  is  not  subdivision, 
lication.  I  anticipate  more  advantages 
insmission  of  power,  and  I  look  forward 
when  I  shall  nave  in  my  own  house  a 
simple  dynamo-machine,  working  my 
I,  and  no  one  else's.  I  have  not  the 
xnbition  to  be  dependent  on  electric 
nerated  miles  away,  and  liable  to  all  the 
as  to  which  I,  as  a  telegraph  engineer, 
mg  and  painful  experience, 
ring  got  our  light,  the  next  question  is, 
we  utilise  it?  This  question,  as  far 
illumination  is  concerned,  is  about  to 
or  UB  in  a  very  interesting  way  by  the 
ritiee.  We  have,  first,  the  centralised 
)r.  Siemens,  where  one  machine  works 
fal  lip^ht,  raised  like  a  small  meon  upon 
a  high  mast ;  and  we  have,  seconoly, 
ited  system  of  the  Brush  Company,  who 
gzisting  street  lamp-posts,  one  machine 
any  lights.  I  have  no  doubt  myself, 
m  observations,  that  for  symmetrical 
rge  areas,  such  as  docks,  parades, 
Up  the  fonner  is  the  best ;  but  for  long 
^  streets  and  thoroughfares,  the  latter 
iopeiior. 

9  arguments  apply  for  internal  illumi- 
Ofthing  can  be  more  perfect  than  the 
sjstem  at  the  British  Museum,  while 
lied  ^fatem  would  alone  meet  the  case 


of  such  a  place  as  the  Waterloo  Bailway  Station. 
For  the  former  we  want  height  and  space ;  for  the 
latter,  length  and  lowness.  In  fact,  Ihe  longer 
and  lower  the  place  to  be  illuminated,  the  less  is 
the  intensity  of  the  light  required ;  and  when  we 
come  to  long  rooms  and  passases,  we  possess  ell 
we  require  in  the  small  mcandescent  lamps.  It 
is  not  difficult  to  show  that  such  conditions  may 
arise,  even  in  external  illumination,  that  a  few 
small  lamps,  well  distributed,  will  illuminate  better 
than  one  or  two  powerful  ones. 

An  eventful  feature  in  practical  lighting  is  the 
proper  scattering  or  diffusion  of  light,  by  shades, 
screens,  and  reflecting  surfaces.  There  is  an  arch- 
way at  Waterloo  Sfcationthat  is  wonderfully  lighted, 
owing  to  the  white  glazed  tiles  on  its  sides,  form- 
ing such  admirably  reflecting  surfaces.  We  want 
to  emulate  the  diffusion  of  daylight.  It  is  mar- 
vellous how  whitewashed  surfaces  do  this.  Well 
selected  globes  act  as  though  they  were  self- 
luminous — they  scatter  light  and  prevent  shadows. 

The  reason  why  daylight  is  so  oifiused,  and  the 
light  searches  out  the  inmost  comer  of  our  cup- 
boards and  our  drawers,  is  simply  that  practically 
tbe  whole  sky  becomes  the  source  of  illumination, 
light  radiating  from  each  point.  One  interesting 
question  that  will  be  solved  by  the  groat  experiment 
commencing  to-morrow  in  the  City,  wiU  be  the 
relative  efficiency  of  different  lights  in  penetrating 
fogs.  It  is  a  point  open  to  the  observation  of 
every  one  of  us,  that  the  electric  light  upon  the 
Thames-embankment  exhibits  no  more  power  in 
penetrating  fogs  than  gaslight.  The  reason  of 
this  is  extremly  simple.  Light,  as  I  have  previously 
explained,  is  due  to  the  undulation  of  matter. 
There  are  waves  and  waves ;  some  like  the  mighty 
ocean  swell,  tossing  the  Or  eat  Eastern  like  a  cork  in  a 
basin;  othersarereflectedfromthesideof  thecork,as 
the  billows  of  a  storm  are  tossed  back  by  a  solid 
pier.  The  colour  of  the  sky  is  due  to  the  reflection 
of  the  tiny  blue  waves,  by  excessively  minute 
material  particles  floating  about.  The  rod  sky  at 
night  is  due  to  the  unimpeded  transmission  of  the 
larger  red  waves,  the  smaller  ones  being  checked ; 
hence  the  dull  red  of  the  round  sun  in  a  mist,  and 
the  destruction  of  the  smaller  rays  of  the  electric 
light,  which  lend  it  that  bright  and  brilliant  violet 
tint  in  clear  weather.  For  the  same  reason  that  the 
penetration  of  the  electric  light  is  no  greater  than 
gas,  its  illuminating  power  in  its  immediate  neigh- 
bourhood is  more.  For  these  small  rays  which  had 
been  checked  by  material  particles  from  penetration 
are  reflected  back  to  the  immediate  neighbourhood 
of  the  light.  There  is  a  great  difference  between  the 
quantity  and  the  intensity  of  light.  There  may 
be  light  of  very  low  intensity,  but  yet  of 
such  large  quantity  as  to  penetrate  to  a 
considerable  custance.  A  ship  on  fire  at  sea, 
for  instance,  is  seen  to  an  enormous  distance; 
and  it  must  not  be  forgotten  that  the  law  of 
squares,  by  which  the  relative  intensity  of  light  is 
determined,  is  true  only  for  points ;  it  is  not  true 
for  surfaces.  A  large  fiame  of  gas,  though  its 
intensity  is  so  much  less,  may  be  as  luminant  as  a 
point  of  electric  light.  Beacon  fires,  though  of 
very  low  intensitv,  are  visible  very  far.  In  fact, 
if  we  increase  the  luminous  area  as  we  recede  from 
it  in  proper  ratio,  we  shall  maintain  the  same 
amount  of  illumination;  hence  the  great  failure 
of  jJiotometric  measurements  to  which  I  have 
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fJluded,   A  photometer  measures  the  intennty  of 
li^t»  not  its  quantiiy. 

It  is  important  to  acquire  some  ezperienoe  from 
the  actual  users  of  the  electric  light,  and  to  know 
what  amount  of  business  has  already  been  done. 
For  instance,  there  are  nearly  300  Gframme  machines 
in  use  in  Thngland  generating  light.  There  are 
many  more  Siemens's,  while  the  Brush  people  have, 
already  installed  many  machines  and  lights. 

The  Tiinity-house,  who  have  applied  the  electric 
light  to  lighthouse  puxposes,  have  at  present  con- 
fined its  use  to  Souter  Foint,  South  Foreland,  and 
the  Lizard.  They  find  that  the  expeaae  involved  in 
the  installation  of  the  light  is  very  considerable,  and 
it  cannot  be  adopted  without  very  strong  and 
powerful  reasons.    Perhaps  the  greatest   exten- 
sion in  the  use  of  the  light  has  been  for  naval 
purposes.    Nearly  all  our  present  ironclads  are 
supplied    with    the    electric    light.      The    last 
addition  to  this  list,    the   Inflexible^  will   have 
no   less   than   two   Brush   machines,  each  pro- 
ducing sixteen  lights.     These  machines  will  be 
arranged  to  work  together  or  separately.    There 
will  be  lamps  in  the  citadel,  in  the  engine  and 
boiler-rooms,  in  the  steering  platform,  below  the 
torpedo  department,  in  the  magazine  and  shell- 
rooms  ;  they  will  be  used  for  buoy  lights  and  mast- 
head lights,  and  probably,  as  there  will  be  plenty 
of  accommodation  on  board  for  the  production  of 
electricity,  the  cabins  will  be  lighted  with  some 
incandescent  lamps.    The  Minotaur,  again,  is  fitted 
with  sixteen  Brush  lamps ;  and,  in  fact,  for  torpedo 
purposes,  the  light  is  not  only  useful,  but  absolutely 
essential.    Last  year  I  had  the  pleasure  of  spending 
some  time  in  the  Mediterranean  on  board  a  ship 
laying  a  submarine  cable  between  Marseilles  and 
Algiers.    Our  operations  were  carried  on  by  night 
as  comfortably  as  by  day,  by  the  aid  of  the  electric 
light. 

Libraries,  again,  have  become  a  useful  field. 
Beading  by  gaslight  is  irksome ;  reading  by  tiie 
electric  light  is  simply  delightful.  The  Picton 
Gbllery  at  Liverpool  has  been  so  lit  for  a  long 
time,  and  the  British  Museum  is  now  permanently 
illuminated  by  five  arc  lights,  which  fully  answer 
the  purpose.  This  has  enabled  the  authorities  to 
keep  the  reading-room  open  d^y  through  the 
winter  till  seven  o'clock,  and  only  on  one  day  fand 
that  within  a  short  time  of  the  hour  of  dosmg) 
have  the  lamps  failed,  the  failure  being  due  to  a 
want  of  proper  fuel  for  the  engines.  At  South 
Kensington  32  Brush  lights  are  used  with  great 
success,  and  afford  every  satisfaction,  not  only  as 
a  luminant,  but  in  an  economical  sense. 

Bailway  stations  are  gradually  adopting  the 
lights.  The  Liverpool- street  Station  of  the  Great 
lAstem,  the  Paddington  Station  of  tibe  Qreat 
Western,  the  Waterloo-bridge  Station  of  the 
London  and  South  Western,  the  Charing-cross 
Station  of  the  South  Eastern,  the  Bricklayer's  Arms 
(Goods)  Station  of  the  South  Eastern,  are  being 
practically  and  effectively  lit»  and  the  St.  Enoch's 
and  Queen-sti-eet  Stations  at  Glasgow,  as  well  as 
the  Victoria  Station  at  Manchester,  are  equally 
successfully  being  lit. 

Again,  we  find  seaside  resorts  availing  themselves 
of  it  for  the  illumination  of  their  parades.    Black- 
pool, for  instance,  has,  with  great  enterprise,  lit  up 
the  whole  of  its  parade  and  piers  with  great  success. 
The  new  Albert  Docks  on  the  Thiunes,  l^e  Alex- 


andra Dock  at  Newport,  the  Mea 
Liverpool,  are  all  spreading  the  us 
with  considerable  speed.  I  was  sui] 
to  find  the  Belle  Yue  Gardens  at 
pleasure  resort  that  reminded  me  ve 
old  Surrey  Gardens  we  used  to  ha' 
where,  without  any  expert  assistai 
managers,  the  Brothers  Jennison,  ] 
several  lights  themselves,  and  hs 
neither  trouble  nor  difficulty  in  the 
It  would  be  impossible  to  make  a 
the  numerous  works,  mills,  dye  wc 
have  been  s^plied  with  lights  work< 
The  Iron  Works  at  Barrow,  for 
very  extensively  employed  it;  wl 
office  was  probably  the  first  place 
inaugurate  the  introduction  of  tb* 
for  such  purposes.  Shops  and  wa 
parts  of  the  country  are  now  li 
Whitelev's,  Shoolbred's,  NichoU's, 
Crocker  s  warehouses  in  Friday-st] 
other  places,  and  now  we  find  th 
rating  the  illumination  of  their  sti 
spaces.  I  never  pass  that  wretch 
that  indicates  the  site  of  old  Tempi 
wishing  that  the  heraldic  beast  thi 
were  removed,  and  supplanted  b 
bronze  pillar  30  or  40  feet  hi^ 
miniature  sun.  It  would  not  < 
memorial  more  ornamental,  but  it 
useful  as  well. 

One  of  the  most  useful  purpose 
light  has  been  applied,  is  that  oi 
Not  only  are  pictures  taken  by 
wretched  fogs  of  winter,  that  qu: 
actinic  power  of  sun  rays,  but  it  is 
large  extent  in  carrying  out  what 
Woodbury  process.  The  electric 
powerful  as  sunlight,  i.e.,  it  does  n 
the  same  rapidity.  Electric  light 
three  times  as  long  to  print  gela 
the  Woodbury  process,  as  the  su 
Lock  and  Whitfield  assure  me  th 
know  what  they  should  have  done 
sunless  winter  without  its  aid.  'V 
posure  is  for  one  hour  in  the  sun, 
in  the  electric  light,  is  a  matter  of : 
if  the  quality  of  the  results  are  si 
however,  has  an  advantage,  due,  d 
greater  quantity  of  light  that  it  en: 
Perhaps,  however,  the  most  inl 
ance  from  a  scientific  rather  thai 
point  of  view,  is  the  application. 
Chairman,  of  this  light  to  horticu 
He  has  found  that  it  fulfils  all  the  r 
the  growth  of  plants  and  ripening 
he  has  at  his  country  seat,  near  T\ 
carried  on  a  very  large  series  of  ex 
have  created  quite  a  sensation  i 
world. 

Notwithstanding   these    great 
use,  it  must  not  oe  forgotten  tl 
light  has  its  defects  and  its  diMtdvi 
not  gold  that  glitters.    The  intent 
it  emits  are.  trouUesome.    The  nni 
light  is  at  times  wearisome.    The 
purities  in  the  oarbon  and  irveg 
current  produce  is  tantaliBn|p» 
has  an  unfortunate  habit  ol  mil 
when  it  is  most  wanted*     Man 
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(inzibflitjiemaaiuiyettobeaolved.    Many 
ried  h  ud  abandoned  it.     In  some  oases 
hunj  18  unqaestiQnable ;   but   there   are 
Han  csrefol  persons  have  shown  that  gas, 
titWDtiwj,  surpasses  it.    It  is  ^uestion- 
Mur,  in  some  cases,  the  electric  bght  does 
ket  the  eye.    The  experience,  however,  of 
in  of  the  British  Museum  is  entirely  in  its 
'  Kerertheless,  I  have  myself  8u£Eered  mudi 
in  fight;  true  it  ¥ras  in  experimentation, 
tt-ame  thing  might  have  happened  with 
|iBl^t;  but  rumours  do  exist  that  eyes 
Mi&cted,  and  probably  sufficient  tune 
JM  elapsed  to  Bobre  this  question.    The 
Pprodaces,  also,  nitrous  acid  and  other 
"^  gases,  as  is  shown  in  the  condition  of 
P-  The  incandescent  lamp,  is,  however, 
kfioB  trouble.   The  powerfiU  currents  that 
H  cannot  be  carried  over  buildings  and 
ithoat  incurring  danger  from  fire  and  to 
ksbeen  proposed  to  utilise  the  electric 
ttl  mines,  but,  to  my  mind,  one  might  as 
i  train  of  gunpowder  along  a  mine  gallery, 
all  a  dangerous  one,  as  a  wire  conveying 
tofal  currents  of  electricity  as  a  light 
ess  that  wire  be  most  carefully  protected, 
nrbance  due  to  induction  I  have  already 
Nevertheless,  in  spite  of  all  these  defects, 
as  great  and  manifold  advantages.   The 
)f  a  well-lit  room  is  simply  enchanting. 
of  the  light  for  the  transaction  of  busi- 
election  of  ooloun>,   and  the  ordinary 
itions  of  life,  is  simply  superb.    The 
of  the  light  is  one  of  its  great  merits.  It 
uoke ;  but  probably  its  greatest  advan- 
ce found  in  the  iz^uence  it  exerts  on 
e  all  know  that  the  air  is  vitiated  to  a 
lent,  by  the  mixture  of  carbonic  acid 
i  it  has  been  well  shown  that  to  be  con- 
L  health  there  should  be  not  more  than 
»  of  carbonic  add   in   ten   thousand 
air.     When  the  proportion  reaches  ten 
ten  thousand,  the  aoikion  of  the  heart  is 
When  this  proportion  runs  up  to  from 
thirty    volumes    in    ten    uiousand, 
jccur,  and  in  higher  proportions,  rheu- 
l  bronchitis  are  the  consequences.  Now, 
ad  cubic  feet  of  fresh  air  per  hour  per 
',  consuming  three  feet  per  hour,  are 
»  maintain  your  health ;  in  fact,  in  our 
sries  at    the    General  Post-office,  we 
>  to  three  million  feet  of  fresh  air  per 
ivide  a  healthy  atmosphere.  The  electric 
IS  away  all  the  necessity  for  this  venti- 
<  does  not  vitiate  the  air.    We  have 
Hasgow,  where  we  have  applied  the 
it,  wat  all  these  causes  of  trouble  have 
ealth  has  been  engendered,  more  work 
It  out  of  men,  and,  in  point  of  fact,  the 
of  others  shows  that  tne  electric  light 
r  itself  even  in  the  increased  work  that 
ined  out  of  labour  in  consequence  of 
ot  only  18  the  health  of  the  subject  im- 
;  men  are  able  to  do  more  work  in  a 
from  the  influence  of  this  pure  light 
Jm  impnre  light  of  f^oB.    We  still  want 
omlHiied  with  steadiness  and  durability, 
eea  nade  liave   not  been  so  much  in 
nil  as  In  dieinRHrovement  of  details,  and 
'  knowledge  of  dectrical  measurements 


and  of  the  relations  that  exist  between  eleotrioty^ 
heat,  and  light.  Electricity  as  a  substitute  for  gas 
is  not  a  delusion ;  it  is  practicable.  It  supplies  & 
real  want ;  but  for  dom^tic  purposes  it  is  at  present 
a  luxury,  and  an  expensive  one.  Predictions  as  to 
its  grand  future  have  not  yet  been  fidfilled.  The 
public  have  shown  themselves  remarkably  sensitive 
to  its  influence  on  gas.  Nevertheless,  it  has  a 
bright  future  before  it,  and,  though  the  poet  might 
have  said — 

**  It  -was  a  phantom  of  ddight. 
When  flnt  it  beamed  upon  my  sight ; 
A  lovely  apparition  sent 
To  be  a  moment's  ornament." 

— if  he  had  lived  in  the  present  day,  be  would  have- 
considerably  added  to  the  period  in  which  he- 
estimated  the  electric  light  to  be  an  ornament. 

DISCUSSION. 

The  Chairman,  in  moving  a  vote  of  thanks  to  Mr. 
Frcece  for  his  valuable  paper,  said  that  gentleman  had 
passed  the  whole  subject  of  koctric  lighting  in  review,, 
in  a  manner  which  most  have  struck  home  to  the  minds 
even  of  those  among  the  audienoo  who  had  not  before 
given  particular  attention  to  the  subject.  He  had 
followed  the  energy  pent  up  in  the  coal  in  former  ages 
through  its  tranfflformations  in  the  steam-engine  and 
the  dynamo-machine,  where  it  was  manifested  as  an 
electric  current,  passing  through  the  conductor  into 
the  lamp  regulator,  where,  through  the  lesistanco 
offered  to  its  passage,  heat  was  again  generated,  being 
the  very  form  of  energy  with  which  they  started,  with 
the  difircrenoe,  however,  that  the  heat  produced  in  the 
electrodes  of  the  lamp  was  of  a  much  more  intensified 
nature  thui  the  heat  developed  by  the  combustion  of 
the  coal.  Hence,  after  all,  electric  lighting  meant 
nothing  else  but  carrying  energy  from  the  ooal  to  the 
carbon  in  the  lamp.  But  simple  as  the  problem  appeared 
when  thus  put,  it  had  required  the  combined  ingenuity 
and  labour  of  philosophers  and  of  practical  electricians, 
extending  not  indeed  over  centuries  but  over  decades  ; 
and  even  now  a  point  had  only  been  arrived  at  where  it 
could  be  said  that  electric  Ughting  was  feasible.  At 
the  present  day,  advances  were  made  more  rapidly 
than  had  over  been  tho  case  before,  and  before  long 
it  might  be  possible  to  say  that  electric  lighting  was  an 
accomplished  fact.  Tho  great  experiment  soon  to  be 
made  m  the  City  of  London  woula  bo  an  event  of  the 
greatest  importajioe,  and  the  greatest  dt^  in  the  world 
was  now  leading  the  way  in  utilising  this  new  agency 
in  a  way  which  would  leave  no  doubt  as  to  its  efficacy^ 
Photometry,  the  sub-divitdon  of  the  electric  light,, 
and  various  applications  of  electricity,  had  also  been 
touched  upon  m  tho  paper,  and  though  most  of 
the  propositions  put  forward  in  it  would  be  aooepted 
by  ail  -v^o  understood  the  subject  as  natural  facts,  still, 
nutnrally  enough,  in  so  new  a  science,  there  were  other 
points  which  were  controvertible,  and  which  he  (the 
Chairman)  would  like  to  argue  with  Mr.  Preeoe,  but 
that  he  feared  to  try  the  patience  of  tho  meeting.  They 
had  sometimes  arg^ued  questions  very  strongly,  but  had 
always  been  ver^  good  friends  afterwards.  If  he  had 
understood  aright,  Mr.  Fieeoe  hoped,  and  great  philoso- 
phers had  entertained  the  same  nope,  that  the  divided. 
Ught  would  ultimately  equal  the  centralised  light  in* 
economv.  He  begged  to  differ  from  that  condnamu. 
Divided  light  meant  light  brought  nearer  to  the  eye^ 
and  the  eye  could  not  bear  a  light  of  such  intensity  mu 
close  proximity  as  it  could  bear  at  a  distance.  Jifir. 
Pieece  had  very  well  said  that  light  was  nothing  but 
heat  of  the  intensest  kind.  In  ordor  to  have  the  greater 
number  of  light  rays  over  heat  rays  emanating  from  a 
centre,  it  was  neoessary  that  the  temperature  would  be 
raised   to  the  utmost  attainable  pdnt;  even   in  the 
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•Ifiofarifl  ftro,  tiien  bunuxiff  in  tlie  lamp  before  tiietUt 
fmbaHj  nins-tentht  of  tfie  i«7b  eauutatjog  tfimt  thnt 
oentre  'veni  not  Inioiiioiu,  bnt  bMt  rajs,  otherwue, 
«Teii  irith  the  lamp  so  tax  ramovAd,  thej  irould  not  be 
be  able  to  bear  the  lislit.  Althoiwli  ue  believed  that 
divided  lights  would  be  tbtj  largely  mad,  and 
witli  great  effect,  where  oentralised  light  was  not 
&pplio*ible,  jet  it  might  well  be  signed  bom  d  priori 
Tesaoning  that  a  central  light  mnst  be  alwBTS 
more  eoonomioal  than  a  divided  light.  'Wth  Tcgsid 
to  his  own  experinientfl,  mentionea  by  Hr.  PiMoe, 
he  had  oturied  Uiera  on  nnce  U«t  yeu:  for  the  pnrpoee 
id  promoting  the  growth  of  plants  by  the  eleotrio  aro, 
with  Qie  object,  not  bo  mnch  of  ripening  strawbemee 
«nd  encnmbers  eoonei  than  Mb  neighboors,  but  of  asoer- 
t^''"Hg  to  what  extent  it  waa  poBsble  to  produce  rays 
eapabfe  of  acting  in  substitutian  for  solar  rays, 
and  also  to  what  extent  pUntu  oaold  be  aooustraned 
to  bear  this  agency  without  intermismon.  Ho 
hoped  to  be  able  to  lay  fnrtber  lesulte  before  the 
-Bcientiflo  Booietiea  before  long.  One  point  of  interest 
was  the  faot,  that  the  Bteam-engine  he  employed  to 
produce  the  dectric  light  at  night,  afterwards  yielded, 
through  oondenaatiDn  of  the  waste  steam,  the  beat  for 
the  green-houHes,  so  that  the  electrio  light  did  not  add 
materially  to  his  ooal  consumption.  Having  to  keep  a 
fire  under  the  boiler  day  and  night,  he  thought  it  a 
good  opportunity  for  utihaiag  the  steam  power  during 
the  daytime,  and  he  had  done  so  by  means  of  leading 
wires  from  the  dynamo  machine,  to  another  similar 
machine  at  the  farmstead  working  a  chaff-cutter,  to 
another  for  working  a  pumping  engine  nearly  liRlf  a 
mile  distant,  and  to  a  saw-bench  in  another  dii'ection ; 
eo  that  while  doing  its  work  near  the  men-houses,  ths 
engine  was  also  outdng  chaff  and  wood  in  one  direotion, 
and  pumping  water  in  another,  and  ho  hoped  yet  to  , 
make  it  avulahle  for  plooghing  the  land  also.  Those 
facta  showed  that  this  mode  of  energy  was  extremely 
pliable,  and  could  with  great  esse  be  made  available  at 
a  distance.  It  is  also  important  to  remark  that  no  other 
electrician  was  employed  to  keep  the  apparatus  in  ordet 
than  the  head  gardener,  without  certainly  any  spedal 
training  for  this  work. 

Kr.  Cromwgll  Tarlay,  F3.I.,  hadnot  paid  much  atten- 
tion latterlyto  the  application  of  theelecmc  light,  and  the 
very  full  remarks  already  made  left  him  very  Uttle  indeed 
to  say.  The  reason  why  lights  placed  one  after  theother  in 
one  circuit  were  not  so  economical  as  the  conoentrstion  of 
the  entire  power  in  one  lamp  placed  at  a  great  elevation,  I 
was  that  a  consideTablo  amount  of  power  was  required 
to  heat  the  carbon  sufficiently  to  make  it  glow,  and  that 
power  was  all  dead  loss.  Every  particle  of  power  employed  I 
beyond  that  amount  would  heat  the  carbon  more  and 
more,  and  so  a  greater  amount  of  heat  wou]d  be  obtained  i 
when  th&  entire  energy  "was  concentrated  in  one  lam^ 
And  one  carbon,  and  a  much  greater  incandesoence 
than  when  so  much  power  was  spent  in  heating,  a1 
different  par^,  a  great  number  of  lamps.  If  it  were 
possible  to  have  stretched  along  a  street  one  long  oon- 
ductor  of  fine  wire  of  such  a  character  that  it  would 
bear  a  very  muoh  greater  beat  than  carbon,  and  conU 
be  made  incandescent,  of  course  the  most  uniform  and 
perfect  light  would  be  obtained.  Failing  that,  the  nexl 
Dest  thing  was  to  get  a  comparative  equality  by  uduo' 
one  hgbt  at  a  greater  elevation.  Bat  in  the  City  m 
Xiondon,  where  the  atmosphere  was  loaded  with  particles 
of  carbon  which  praotically  acted  in  snsh  a  way  as 
to  reduce  the  light  from  white  to  red,  be  was  auaid 
that  this  mods  <n  illumination  would  be  no  more  snc- 
ODwfnl  than  that  of  the  nm  on  a  foggy  day. 

Mr.  BwM  remarked  that  Mr.  Preeoehadexprewedsome 
4oabt  as  to  theeocnomr  of  light  prodnoed  on  the  principle 
of  the  incaadeMenoe  lA  »  very  thin  oondnotor  (^  carbon, 
wpanntly  grooading  his  opinion  np<»  Sir  William 
AaMtomg*!  oftlenlatiopi,  bntif  the  flgona  given  by  Sir 
W.  Atmatowg  wen  wocfeed  ont,  tbc;  would  show  that 
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mi{^t  be  oonducted  to  any  n 

tionlarly  wanted;   and  oonBd „  ___   __. 

distributed  light,  evm  taking  the  flmn*  ot  Bi 
Armstrong,  it  could  he  obtained  with  a  RifBdi 
of  economy  tar  praotdcal  porpoMS.  And  fnrt 
Six  Willhun  Armstrong's  experiments  ware 
much  greater  degree  of  economy  had  been  rw 
might  say,  without  fear  of  contradiction,  thai 
twice  the  amount  of  hght  oculd  be  obtained  by 
axpenditnre  of  power ;  it  would  be  turiy  a 
mark  to  say  that  B  light  of  250  candles  eook 
obtained  by  au  eipenmtnre  of  one  honw-pon 
mderinr  how  very  small  a  qoantity  (tf  I 
t«quired  to  develop  the  '"»"^»  "■■■»<  foM- 
would  be  sufficient— a  very  satisfactory  nta 
tributed  or  divided  light  was  afforded  Idt  I 
Varley'a  illustration  of  the  ideal  mode  of  (M 
the  light  along  a  street,  namely,  by  having  al 
wire  made  incandescent  tbroughont  its  enlin 
had  suggested  to  his  mind  a  very  strong  us 
favour  of  the  divisihihty  of  the  electric  U^ 
prindple  of  incandesoence,  for  it  appraied^ 
evident  that  it  would  require  no  more  m 
power,  and  would,  therefore,  coat  no  more,  to  hi 
extending  the  length  of  a  street,  than  it  woo 
the  same  wire  if  it  was  cut  into  a  number  of  sd 
separated  by  means  of  conductors  of  a  sii 
absorb  any  very  largo  amount  of  the  power. 
Varley's  straight  wire  were  cut  up  mto — i 
pieces,  the  same  power  woold  evidently  be  n 
produce  the  light,  and  the  economy  of  thi 
princijile  of  incandescence,  appeared  to  be, 
self-evident. 

Sir  Charlsi  Bright  called  attention  to 
advance  made  in  electric  Ughting  ever  since 
Exhibition,  and  especially  m  the  improvcmto 
details  in  several  of  the  dynamo -electcie 
Oieat  improvements  had  also  been  made  in  tl 
kinds  of  arc  and  incandescent  lights  which 
introduced.  Mr.  Preeoohad  calculated  from 
of  coal,  which  was  the  common  unit  in  caki 
power  expenditm^,  but  he  hoped  the  day  wi 
when  calculations  of  the  cost  <a  the  electric  lij 
not  be  entirely  based  upon  the  consumption  d 
buatible  material.  When  the  system  beoa 
organised,  the  power  necessary  for  the  dai 
might  be  derived  from  the  wat^^eheds  of  Baf 
so  the  cost  of  the  light,  at  all  events,  to  I 
within  reach  of  such  power,  would  be  rsdi 
much  in  comparison  wiui  the  coat  of  coaL  'i 
of  tides  and  of  waterfalls  might  be  here«ftei 
lated  for  producing  Ught  for  the  whole  count 
the  expenditure  of  one  pound  of  ccal,  and  n 
obtainmg  light  daring  the  night,  but  for  "»»" 
of  power  for  daily  applitation. 

V  r.  Phillips  (nephew  of  Mr.  Brush)  gavea  tn 
of  the  progrees  of  the  electrio  li^t  in  Ameiic 
ooarse  of  the  last  two  yean,  about  6,01 
hghts  had  been  introduced  there,  many  of  tl 
terior  illumination  in  faotonea  and  depSts. 
ing  of  streets  and  open  apaoea  in  that  wv 
b^  very  widely  adt^ited.  Ai  Wafaaah,  in' 
of  Indiana,  the  whole  town  waa  iMiwplnirlj 
four  lights,  i^aced  on  the  doma  of  the  Oomi- 
yielding  a  better  iUnmluation  tiuBMnld  be  a 
more  than  five  timet  the  e 
light  the  lime  oonld  be  dii 
half  a  mile  distance;  *w*|  n 
400  feet  the  nur  ~  ~ 
distinctly  lead. 
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I  ctoHrit  (i<  17,000  fMtof  wiTL  and  (Rented 
dTiikMa-dsofarfo  maohme.  AbtorUn^  pro- 
cteen  Iummi  power.  VsAon*  tMtatiea  in 
iteawBTBalnlit IntbeMOiA waj;  uidBa 
or  <600  had  bees  in*Mted  bf  more  than 
ctrio  li^it  wpaKtna.  Upon  that  Inveot- 
lae  about  £300  per  aBnam  wM  b^g  und 
(t  ofgM^MthatinaUttlsovsr  ajear,  the 
■uantns  wonld  b«  paid  for  in  the  mcrnaj 
are  timMgrnMerrofameof  light,  and  one 
.  all  the  ooioiin  of  the  gooda  to  be  dtatin- 
picTented  ritlatlan  of  the  Btmoaphece  in 
18,  whioh  was,  of  oourae.  a  matter  of  r^ry 
stloD.  Wabaah  contained  5,000  inhabi- 
inded  orer  a  radiiu  of  about  fire  f nrlangs. 
;  light  thieir  ihadoiri  of  iome  densltj. 


,  in  fact,  moch  more  than  oonld  be  found 
reen  two  otdiiiM7  street  gu-lampa. 
an,  in  replr  to  Hr.  Freece'a  lemaik  that  a 
power  ooDld,  with  dif&culty,  be  realiaed 
enons,  inggeeted  that  an  idea  of  it  oonld 
rom  tlw  faot  that,  by  one  of  Dr.  Biemena'B 
6,CO0  power  candle -ligbt,  elevated  60  feet 
remmt,  a  Glob*  newtpaper  cooM  be  read 
at  a  dittaooe  of  80  jiuds,  and  mnnh  mora 
than  mdei  b  ga«-]et  16  feet  above  the 
(uch  lights  were  peonliarly  T«lnable  for 
docks  and  other  large  areas,  as  watchen 
Hd  peroeive  onj  tunpering  with  the  goods 
UH  of  400  feet.  Probably  the  light  was  a 
e  more  economical  than  gas,  and,  indeed, 
of  gas-jets  necessary  to  properly  light 
uit  areas  coold  haz^y  be  calculated, 
he    lighta    on    the    l^ames    Embank- 


unpa  aa  were  then  banting  in  the  room. 
he  highly  refrangible  my*  giren  out  by 
f  ceased  to  p«M  thnragD  a  fog,  the  rays 
'om  the  inoaodeMent  carbon  pdnts  wotud 
oQsidetAble  distance.  From  expetitDenta, 
that  a  poweifnl  light,  SO  feet  high,  would, 
Tj  dense  fog,  give  a  good  ligU  60  or  80 


If  waabnt  amall,  an  done  merely  in 
icftllT,  he  w*ed  with  Dr.  Siement,  that  there 
oe  woen  the  proUem  regarding  distributed 
red,  andirhraelt  wasmoreeoonamioaland 
sentndlsed  light.  He  mi^ht  take  eioepUon 
nents  of  Mr.  Tarley  and  Mr.  Swan,  as  he 
hat  it  was  not  even  theoretioally  possible 
a  wire  in  a  state  of  inonndesoence  alonj 
I  it  were  practiMble 


than  illiunlnate  the  Immediate  nsighbaarhood  of  the 
r^thedral.  He  condoded  by  reouesting  the  m^wting  to 
i^  in  a  oordial  vote  of  Ui^iki  toMr.  Stevens,  of 
Baaingitoke.  Ur.  Hendricks,  Hr.  Joel,  Ur.  Swan,  Hr. 
Crompton,  Heasrs.  Siemens  uid  Oo.,  the  British  Electri* 
Ught  Oo.,  and  several  other  gentlemen  and  oom- 
paniee  who  had  kindly  famished  Tampi,  diagrams,  and 
itpMratas  for  the  pnrpoae  of  the  lecture. 
The  meeiing  was  than  adjourned. 

Daring  the  first  part  of  the  meeting,  the  room  wu 

illnniinated  by  a  Siemens  lamp  and  several  Jod  Un^. 
Daring  the  l^ter  part  it  was  lighted  by  a  nmnber  of 
Swan  lamps  and  a  Brockie  lamp.  The  oorrent  was 
iinpplied  by  a  '"'ff^  "'^  ""  ordinary -sized  Qramme 
miUiiiie,  and  by  a  Biirgin  machine.  These  machines 
were  driven  by  the  Bobey  10  h.p.  engine  whioh  haa 
been  used  during  the  past  foitnight  for  the  illus- 
tratioas  for  Professor  Adams's  lectures  and  Professor 
Perry's  paper.  The  Society  is  indebted  to  the  pro- 
prietors of  the  above  lamps,  machines,  and  engines,  for 
the  loan  of  them. 


APPLIED  OHIiasTST  A>D  PHTBIGB  aonUT. 

Thnrsd&7,  Karoh  24.  1881;  Latdtkb  Oubk, 
F.B.O.8.,  in  the  chair. 

The  paper  read  was  on  "  The  Fntnre  Derelop- 
ment  of  Electrical  Applianoea,"  hj  Prof.  JOBS 
Pekst.  The  paper  will  be  ptinted  in  a  fnture 
aamber  of  the  Journal. 


vod§ 
able  to  divide  the  wire  into  a  number  of 
■a,  bnt  while  it  vras  found  to  be  Impossible- 
to  keep  30  or  40  of  these  lights  going,  it 
iqually  Impossible  to  maintain  a  wire  in 

'  to  yards  long.  At  preasnt  the  idea  of 
;  the  nglit  by  breaking  it  np  into  small  jetc 
•  qnlte  oat  of  Qte  qneation.  Ux.  Swan's 
VMO  the  two  oeoaaionahe  had  viMted  London 


iHMfcr  btmtHiaff,  but  f 

■d  M  wwMd  to  ioBg  biian  we  ihooldbe 
■B  HWMt  muataii,  to  tcodore  a  Ugla. 
(ttsHpof  BfcnaTtiWonladoinncJk  more 


KIStIH«  or  TEI  BOOUTT. 
Obdhtabt  MsKmrea. 

Wednesday  ereniaga,  at  eight  o'clock  :— 

AfxilS. — "lla  Disoriminaldon  and  Aridstic  Use  of 
Preeloiia  Stones."  By  Frofeasor  A.  H.  Ohobob,  F.0.8. 
SirPEjijp  CuiurFx-Owxv.  K.C.M.G>.,  C.B.,  O.I.£.. 
willpteeida. 

Arai^  27. — "  rive  Tesm'  Eipetience  of  the  'Workinflr 
of  the  Trade  Harks'  Begietntioii  Acts."  By  Brannra 
JosmoH. 

Hit  4. — "  Baying  and  Selling ;  ita  Natma  and  its 
Tools."  Bv  Professor  Bosun  PniOB,  M.A.  Lord 
AusxD  S.  Cnnaaaiu.  will  preside. 

FOBKOK  ASS  CoLOmAL  SsonotT. 

Taesdaf  erenings,  at  eight  o'olook '. — 

Apuii  0.—"  Canada ;  the  Old  Colony  and  the  New 
Dominion."  By  E.  Hzfflx  Hux.  Joss  RiJ,  H.D., 
F.R.S.,  wnipreaide. 

JSjlt  10. — "  Trade  Kelations  between  Oreat  Britain 
and  her  Dependencies."     By  Willuk  WaaraAKTH. 

Applied  Chemibtby  asd  Fht8ios  Seotiok. 

Thursday  evenings,  at  dght  o'olook: — 

AfsilSS, — "Impori  ties  in  Water,  and  their  Inflaence 
upon  its  Domeetio  Utility."      By  G.   SmiJiiaFL&Kr 

jobmow,  f.c.s. 

Hit  13.- 
Lpplioatioiu.  . _  . 

Mat  26.— "  Telemphic  Photography."  By  Sbkl- 
TOBD  BiswsLL.     Prot.  W.  a.  Anixa,  F.B.S.,  will 

iNSIAir  SBOTtOV. 

Friday  eraniogs,  at  d^t  o'olook: — 
Ai>VL20.— "OnlndiaaBolldlngAate."    ^Oeneral 
Uiouaur,  B.E. 

Hi.T   13.— "Barmah."      Br  Ckneral   Sir   ABrsn 

pbatu,  a.oj[.a.,  K.o.a.z.,  cb. 

Hembeis  an  requested  to  notice  tlut  it  may  be 
neoenuT  to  make  alteratimu  in  the  datei  of  the 
»hoTep«[Mi^ 
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Castob  Lxonmxs. 

Monday  ereniiiga,  at  eight  o'dook : — 

Ttie  Fourth  Cotme  will  be  on  "The  Art  of  Lace- 
making,"  by  Alab  S.  Oolx.    Four  Leoturee. 
Stllaiia  0/  fJU  Count. 
LxcTUKB  I.— Apbil  i. 

IntTodacdon.  Early  fonns  of  twisted,  plaitad,  and 
looped  threads.  OmameDbil  borden  of  AaByrian, 
Greek,  Romaii,  and  other  ooatmnes.  Bumptiuzj  laws. 
Venetuu  booka  of  pattcma  for  embroiderf  aiid  Isoe. 
Flanders  a  oantie  of  linan  trade  of  Europe.  Spaniiih 
and  Frenoh  importationa  of  sarlj  laoe.  Effect  of  pro- 
duotion  of  maohme-made  laoe  npon  prodiution  of  hand- 
made Uoe. 

Z^acruBX  H. — Apbil  II. 

Needlework  npon  a  material.    Needlework  upon  sepa- 
rate   threads.      VenetiBn    needle-point  lace.      Ifeedle- 
point  and  tape  loM.     French  needle-point  laoe-makingf 
oentres.    Engiish  and  Flemish  needle-pinnt  lace. 
liscroas  UI.— Uay  2. 

Fiiuges.  Twisted  thread-work  in  En^and  in  &e 
I&th  century.  Early  den^s  for  plaited  and  twisted 
threads.  Italian,  Flemish,  Fienoh,  and  English  pillow 
laoe.    Laces  of  primitiTe  design. 

LwrrcBB  IV.— Mix  9. 

Setum^  as  to  st^^es  of  design  in  band>made  laoe. 
Traditional  pattema.  Sketch  of  the  derelopmeot  of 
inventions  fw  knitting  and  weaving  throada  to  imitate 
lace.  Differencea  between  machine  and  hand-made 
laoee.  Modem  band-made  laces  at  Bnrano,  Bruges, 
Honiton,  &a. 

This  course  will  be  iUnstrated  by  BpeaauioB  of  lace. 
Diagrams  and  photographs  enlarged  will  be  shown  by 
means  of  the  limtem  and  oxyhjiuogeu  light. 

The  Fifth  Conrie  will  be  on  "  Colour  Blindnew 

and  ita  Influence  upon  Variooa  IndnslaiM,"  by 

B.BbudehejxCabtkr,  F.B.C.B.    Three  Lectures. 

May  IS,  as,  30. 
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euTOE  LioTnsEa. 

tfleotnre  of  the  fotuih  ooone  was  dc- 

I  Xonday,  4th  inrt.,  by  AI.A1I  8.  Cole, 

lit  of  Lace-makiDg."    Enliirged  photo- 

Inriona  kinds  of  laoe  alluded  to  in  the 

n  ihown  by  means  of  ttie  lant«m  :kiid 

igaalig'ht. 

arei  will  be  printed  in  the  .ToumaMu  ring 


«iiTic  loovoxT  coveasn. 

d  meeting  of  the  General  Comraittec 
S  the  Society  of  Arti  on  Wednesday,  Cth 
1  the  following  ladies  attended  :— ^Tb<-. 
Leeda.theCotmteisof  Airlie,VisoounU»!fi 
,  Z^dy  Arthur  Bussell,  Dowager  Lady 
Alderley,  Lady  Jane  Stewart,  Lndy 
£.  Kennedy,  Iiady  Beay,  Hoa.  Mrs. 
■dy  Cole  and  Hiss  Colo,  Ludy  Terney, 
Bay  ley.  Miss  Bose  Adams,  Urs.  Bnrtlcy, 
.er,  Urs.  Bookton,  Urs.  Bnrke.  Mrs. 
ra.  Cotton,  Mrs.  Orenfell,  Miss  Mary 
iss  Frances  Hartin,  Miss  H.  A.  Martin. 
ottiswoode,  and  Uiss  B.  Bpottiswoodt^, 
Vebb,  Secretary  of  the  Congress.  Lord 
irohill.  Sir  Henry  Cole,  K.C.B.,  Mnjor- 
tton,  B.E.  C.S.I.,  »nd  the  Ber.  Kewton 
.,  members  of  the  Executive  Conuuitteo, 


yearly  rental  of  £40,  or  less,  to  about  £200  in 
value. 

3.  One  SilTer  Medal  for  the  best  sanitary  ar- 
rangements, in  aotoal  satisfaotory  'working,  in  ft 
house  of  the  yearly  rental  value  of  £200  and  np- 
waids,  to  any  amount. 

4.  The  hoQM*  most  be  open  to  the  intpeotbai 
of  the  Judges,  who,  in  considering  their  award, 
will  b«  guided  by  the  soggestions  of  plans  for 
main  sewerage,  drainage,  and  water  supply,  made 
under  the  Public  Health  Act.  1875.  The  bouses 
must  have  been  in  actual  occupation  within  the 
last  three  months,  and  a  Certificate  must  be  given 
by  the  oooupiers,  on  a  printed  form,  stating  the 
satisfactory  working  of  all  the  sanitary  arrange- 
ments, such  form  to  be  obtained  at  the  Society  of 
Arts. 

5.  The  houses  may  be  old,  fitted  with  modem 
sanitary  arrangements,  or  may  be  new.  niey 
must  be  within  the  metropolitan  area  of  the  Board 
of  Works. 

6.  The  sanitary  arraugemeuts  must  indnde  the 
conditions  for  good  water  supply,  drainage,  warm- 
ing, and  ventilation  of  the  hoase,  and  precautions 
taken  against  frost. 

7.  The  medals  may  be  awarded  to  the  occupiers 
of  the  bouses,  or  the  leasees,  or  the  owners. 

8.  The  plans  must  txtnsist  of  a  ground  plan  and 
sections,  to  the  scale  of  not  less  than  one  inch  to 
five  feet ;  details  of  not  less  than  one  inch  to  tlie 
foot.  The  plans  may  be  accompanied  by  ^eoifi- 
cations. 

9.  The  names  of  the  architects,  surveyors,  or 
sanitary  eogineers  who  directed  the  sanitair 
arrangements  should  be  given,  and  Certificates 
will  be  awarded  to  those  whose  plans  obtain  the 
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ncQ  offer  the  following  Hedals  for  the 
iry  Arrangements  in  Houses  built  in 
jolia,  the  plans  of  such  arrangements  to 
id  in  the  Society's  Booms,  Adelj)hi,  in 
,  and  to  he  sent  in  on  or  before  I2tb 

iherHedaltor  the  best  sanitary  arrango- 
tiad  ont  and  in  salisfaotory  working, 
let  ont  in  tenements  to  artisan<i,  far 
laUy  nntsl  is  paid. 

aitntr  Hadal  lor  the  beet  sanitary 
iti^  in  ■otoai  w<»4diig,  in  a  house  of  lh>> 


PBOCEEDINGS    OP    THE    BOCIETT. 


neHTSUTH  OEDIHAST  IURI1I&. 

Wednesday,  April  eth,  1881  ;  Sir  Pbiup 
CoKLiFFE-OwEJf,  K.C.M.Q.,  C.B.,  CLE.,  Uember 
of  the  Council  of  the  Society,  in  the  chair. 

The  following   candidates  were   proposed  for 
election  as  members  of  the  Society  :— 
Beattie,  William,  London  and  South  Western  BaUway 

WodEB,  mne'ehns,  8.W. 
Cockbum,  James,  II,  Heathoote- street,  Usoklaibargh- 

sqnaie,  W.C. 
Croaaley,  John  Thomas,  Q.C,  91,  Chayne-walk,  8.W. ; 

4,  New-square,  W.C. ;  and  Junior  AOkensum  Qnh^ 

8.W. 
Qibion,  Joaenh  P^CloveUy,  Woodahcroh-road,  Weet 

Hampatead,  V.  W. 
Ooodwin,  Thomas,  11,  Southwaik- street,  B.E.'! 
Law,  Jamse,  fi44,  Oxfoid.street,  W. 
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Lovett,  WOliam  John,  Carver-street  Works,  Birming- 
ham. 

Lyell,  Franois  Homer,  F.R.G.S. ,  Nettlestone,  Widmore, 
"Siddey,  Kent. 

ICaoGregror,  Alexander,  M.A.,  6,  Gharles-street,  Berke- 
ley-square, W. 

Powell,  JPrederiok,  F.B.G.S.,  BakeweQ,  Derbyshire. 

Pupikofer,  Oscar,  The  College,  Matlock,  Deroyshire. 

Stnbbs,  William  Henry,  3,  Winton-sqnace,  Stoke-on- 
Trent. 

The  following  candidates  were  balloted  for,  and 
dnly  elected  members  of  the  Society : — 

Atkinson,  John,  Tosti,  Falsgrave,  Scarborough. 
Bacon,  Qeorge  Washing^ton,  F.B.G.S.,  127,  Strand, 

W.C. 
Black,  William,  South  Shields. 
Lorimer,  William,  Messrs.  Diibs  and  Co..  Glasgow. 
Bnssell,  William  J.,  Ph.D.,  FJt^.,  34,  Upper  Hamil- 

ton-terrace,  N.W. 

The  paper  read  was — 

THE  DISCEIMINATION  AND  ARTISTIC 
USE  OF  PRECIOUS  STONES. 

By  Professor  A.  H.  Chnroh,  F.C.8. 

It  was  not  without  set  purpose  that  I  associated 
a  aoientifio  and  an  artistic  conception  in  the  title 
of  this  paper,  for  I  am  desirous  of  making  a  con- 
tribution, though  it  be  but  a  small  ono,  to  the 
intelligent  study  and  intelligent  employment  of 
precious  stones.  And  I  am  convinced  tnat  some 
acquaintance  with  the  less  obvious  qualities  of 
well  known  gem-stones,  and  with  the  distinguish- 
ing characteristics  of  those  species  which  remain 
practically  imrecognised  and  unappreciated,  will 
help  forward  the  improvement  of  tne  jeweller's  art 
in  this  country.  Most  admirable  and  pleasant 
colour-combinations  are  attainable  by  the  aid  of 
materials  which,  in  many  cases,  are  now  by  no 
means  costly.  Curious  and  delicate  hues,  of 
luminous  quality,  and  in  enduring  substance,  may 
be  arranged  and  grouped  in  rorms  of  endless 
beauty  and  variety.  Neither  silks  nor  paints,  nor 
even  enamels,  can  ever  equal  the  colours  of  precious 
stones  in  durability,  or  in  brilliancy  and  pulsating 
variety  of  hue.  By  pointing  out  some  of  the 
methods  of  discriminatmg  one  stone  from  another, 
I  hope  to  be  able  to  explain  the  modes  which  I 
shall  cite  or  suggest,  for  their  artistic  employ- 
ment. But  I  hope  to  do  more  than  this.  For 
when  we  know  something  about  the  intimate 
nature  of  any  art-material,  we  bc^gin  to  feel  a  more 
intelligent  and  a  more  lively  interest  in  examples 
of  good  workmanship  wrought  in  tibe  substance  in 
^estion.  Every  connoisseur  or  collector  of  artistic 
objects  must  have  shared  in  experiences  of  this 
■kind.^  He  may  have  been  once  quite  dead  to  the 
peculiar  merits  of  certain  work^sav,  in  bronze, 
not  even  glancing  at  any  specimens  falling  in  his 
WE]^.^  Then  some  casual  ciroumstanoe,  perhaps  an 
exciting  contest  for  a  fine  piece  of  "work  at  a  sale 
between  two  enthuriastio  oolleotors,  or  perhaps  the 
^ft  of  a  choice  spedmeii,  may  have  drawn  atten- 
tion, I  will  not  say  to  the  merits  of  such  sped- 
inens,  but  at  least  to  the  esteem  in  which  thev  may 
be  held.  Coriosily — it  may  be  an  inteUigent 
ooiiosity — ^is  excited.  Investigatioii,  more  or^ss 
leardung,  follows.  The  hardness  of  the  metal,  its 
prevenance,  its  dedgner,   its  age,  the  anode  of 


manufacture,  whether  b^  casting  or  hai^ 
the  manner  of  deooration,  whether  by 
engraving,  or  inlaymg;  the  colour  , 
ture  of  the  surface,  the  presence  o^ 
of  pcUina,  and  not  a  few  other  ^ 
interest,  constitute  the  materials  o^ 
study.  Study  provokes  observation, 
vation  study,  so  that  before  lone  th^ 
group  of  artistic  bronzes  exerts  a  kind  c^ 
tion  iipon  the  new  votary.  If  his  kao^ 
superficial  and  inaccurate,  or  if  he  be  x 
amateur  or  collector  just  because  it  is  a  fci 
pursuit  to  gather  together  or  to  aduiix- 
classes  of  artistic  obiects,  well,  then,  2&e 
really  know  what  ana  why  he  admires,  i 
delight  him  just  as  much  as  genuine  worlo^ 
as  he  is  not  sure  that  they  are  ioTgenes; 
has  not  sufficient  patience  for  the  mssteiy 
sufficient  insight  into,  the  characterutatfi  «> 
productions,  to  discriminate  them  from  ikfl 
are  false.  It  often  happens  thus  with  tb0J 
of  precious  stones.  He  Imows  nothing  of  iii^j 
elements,  say,  of  surface  lustre,  and  uie]  ~ 
which  go  to  make  up  the  tout  ensemUe 
ticular  gem,  and  is  quite  satisfied  with  lU-^ 
bit  of  paste,  or  a  cleverly  contrived  M 
No  doubt,  in  some  cases,  even  an  flhi 
keenness  of  vision  does  not  suffice  to  S 
guish  the  true  stone  from  the  false,  lift 
the  durability  of  the  genuine  specimeDi 
ultimately  prove  their  superiority.  But  it 
difficult  to  learn  to  appreciate  the  pecdu 
essential  characters  of  the  majority  of  tiie  i 
of  precious  stones.  What  I  wish  to  compi 
night,  has,  then,  not  merely  relation  to  the  i 
use  and  arrangement  of  gems,  but  also 
appreciation  of  their  inherent  characteristici 
at  least  as  these  affect  their  appearance.  ] 
to  sketch  these  characteristics,  and  then  ti 
pose  them  into  pictures.  For  this  puxposs 
set  down,  in  some  sort  of  order,  the  most  t 
optical  distinctions  belonging  to  predons 
arranging  these  imder  the  general  hm 
"  Surface  "  and  **  Substance  "  :— 


1.  Plane  . 

2.  Curved 


JFOSM   .. 


3.  MetaUic  ..., 

4.  Adamantine 
6.  Besinous. . . 

6.  Vitreous  . . . , 

7.  Waxy 

8.  Pearly 

9.  Silky   


liVSTBB.. 


9oM 


10.  Transparent 

11.  Transluoent 

1 2.  Opalesoent . . 
18.  Chatoyant  •, 
14.  Opaque   •••, 


Light 


) 


8a 


15.  Prismatic    

16.  Monoohroic    ,^ 

17.  Pleochroic >  UcttouB.. 

18.  iluoresoent    ) 

1  will  now  proceed  to  giva  wcnm  *i*— jJ^ 
use  of  such  a  tabular  statement  aa  tho. 
ring  to  the  shape  of  stonea,  we  noia  tbs 
boundaries  are  either  plane  or  curved.  Nbi 
want  to  use  curred  larfaoM^  Kka  Ifcim  of 
we  shall  find  that  it  will  not  aaaMr  to-  m 
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iotlMr  enrred  surfaces,  like  those  of  the 
Ml  moonstone ;  and  especially  is  this  the 
« tke  sise  of  the  stone  as  well  as  the 
of  t]ke  omTed  sorf  ace  is  nearly  identical ; 
»er  result  will  be  attained  by  combining 
(tone  with  (me  haTing  a  curved  snrface. 
i,  citing  an  example  from  the  series  of 

tipiesaiug  qnahties  of  surface,  it 
snnd  that  gems  having  an  adaman- 

asBort  better  with  those  which  pre- 
!98  brilliant  surface   known  as  waxy, 

do  with  those  which  show  a  nearer 
ko  the  adamantine  snrface,  and  which 
Ksinoas.  The  diamond  and  the  jar^^oon 
I'fove  or  bring  out  each  other's  qualities, 
Wd  too  many  points  in  common;  but  the 
■coords  wdl  with  the  pearl,  and  the  jar- 

the  turquoise,  that  is,  the  adamantine 
>^y,  and  the  resinous  with  the  waxy. 
BOW,  into  the  substance  of  stones,  rather 
Mir  surface,  their  relations  to  the  trans- 
colourless  light  furnish  many  illustra- 
te and  unwise,  or  effectiTe  and  defective 
IIS.  For  example,  chatoyant  stones,  like 
do  not  associate  well  with  translucent 

the  chrysoprase  and  the  chalcedony — 
oency  of  the  latter  confuses,  because  it 
too  closely  the  chatoyancy  of  the 
ut  transparent  stones  accord  well 
those  which  interrupt  the  passage 
3y  such  internal  reflections.  The 
i  this  account,  combines  admirably  with 
e  and  the  pearl,  but  it  affords  too  strong 

especially  when  of  large  size,  with  the 

0  associate  pleasantly  with  this  nearly 
le.  From  amongst  the  qualities  per- 
the  colour  of  stones,  examples  of  the 
ly  table  may  be  cited.  When  a  stone 
fire  "  in  it — ^that  is,  when  its  refractive 
ive  actions  upon  light  are  high — and 
•rismatio  hues,  then  it  looks  best  if 
nrith  gems  in  which  this  property  is 
•ed.  Again,  monochroic  stones,  which 
ions  transmit  beams  of  the  same  colour, 
ssociated  with  pleochroic  stones  which 
>  or  more  hues,  while  the  latter  should 
id  together. 

i  usenil,  as  an  introduction  to  the  study 
d  precious  stones,  to  say  a  few  words 

the  physicid  •experiments  by  aid  of 
lities  can  behest  ascertained  and  dis- 

where,  in  fact,  we  cannot  employ  or 
it  to  the  eye.  The  materials  required 
)eriments  are  very  simple,  and  include— 
;  of  mineral  fragments  —  diamond, 
pinel,  chrysoberyl,  topas,  garnet,  and 
be  uMd  as  tests  K>r  relative  hardness. 

1  pocket  spectroscope,  by  which  absorb- 
as  those  of  the  garnet  and  jargoon, 

3cted. 

roisoope,  or  double  image  prism,  suit- 
ed, by  which  the  pleochroism,  or  differ- 
for  in  the  light  transmitting  in  different 
1  the  same  stone,  mav  be  ascertained, 
la  or  eaaily  fnsiUe  solids,  of  high  specific 
m  2'3  upwards,  by  means  of  which  the 
f  diflerent  densities  in  doubtful  sped- 
le  eaalj  aooompUshed* 
iostioiic  of  litis  oritioal  apparatus  to  the 
km  'Of  'OeiMn  predons  stones  will  be 


mentioned  further  on,  in  connection  with  particular 
species.  But  a  few  lists  or  tables  of  the  nardness, 
pleochroism,  and  specific  gravity  of  some  of  the 
more  interesting  and  valuable  of  precious  stonea 
will  be  useful  here.  Such  tables  are  more  con- 
venient for  practical  and  ready  use  when- 
arranged  in  a  kind  of  progressive  order,  such  as  I 
have  adopted.  The  hardness  ae^igned  to  the 
different  species,  or  varieties,  must  be  taken  as 
average  or  approximate  only.  The  terms  used  to 
designate  the  diffSering  colours  of  the  oppositely 

f>larised  beams  in  dichroic  stones,  are  tne  best 
could  select,  but  refer  merely  to  the  specimens 
examined.  The  table  of  specific  gravities  contains 
a  selection  from  about  200  specific  gravities,  taken 
by  myself  with  unusual  precautions. 

Table  of  HAamnss. 


Diamond    10*0 

Sapphire 9*0 

Ruby  8*8 

Chrysoberyl   8*6 

Spinel 8*0 

Topaz 8*0 

Aquamarine 8*0 

Emerald 7*8 

Zircon 7*8 

Tourmaline    7*6 

Fhenakite    7*6 

Almandine 7*3 


loUto   7*a 

Cinnamon fi^ne     ..«.  7*0 

Jadeite    7*0 

Amethyst    7*0 

Jade G*6 

Peridot    6*3 

Moonstone 6*3 

Gtreen  garnet 6*0 

Turquoise   6*0 

Opal 6*0 

lApis-lazuli    6*0 


Table  of  Pleochboic  Stoves. 


Namb  of  Stoke. 


Sappuibk,  blue.. 

KuBT,  red 

TouBMALivx,  red 

browniihred 

brown  

„  green 

Emseald,  green 


»» 


Topaz,  shenr  

Peridot,  pistachio 

AquAXAaiNE,  lea  green. 

Bbbyl,  pale  blue 

CiiBYsoBBRYL.  yellow.... 

loLiTK,  lATender 

Amktbtst,  purale 

TOL'BMALIKB,  blue    


TWIX  COLOUBS. 


Blue 

Aurora  rod 
Salmon 
Umber  brown 
Oreenikh  yellow 
Pistachio  green 
Yellowiah  green 
Boeepink 
Sea  green 
Grey  blue 
Azure 

Qreeniflh  yellow 
Indigo  blue 
Bluiiih  irazple 
Indigo  blue 


Greenish  straw- 
Carmine  red. 
Boaepink. 
OolnmlHne  red. 
Orange  brown. 
Bluish  green. 
Bluish  green. 
Straw  yellow. 
Brown  yellow. 
Straw  white. 


a  green. 
Golden  brown. 
PslebufT. 
Reddish  purple. 
Greenish  grey. 


Table  of  Spboifzo  Gravities. 


Ziroon: — 

Jacinth  (Espaly)  . 

Columbine  red  .. 

Green 

Brown 

Bed  hrown 

Brown  yellow.... 

Yellow 

Orange  ydlow  .. 

Dull  gpreen 

G«met: — 

Bed 

Yellow  gieen  .... 

£merald  grocn ... 

Fistaohio  green .  • 

Cinnamon  stone.. 

Cinnamon  stone .  • 
Sapphire:— 

lelloir 

Yellow 

Blue  and  white  .  • 
Chrysoberyl: — 

Golden  yellow    . . 

Yellow... 

Brown  yellow  ... 


4*863 
4*706 
4*601 
4-606 
4*661 
4*620 
4*600 
4*362 
4020 

4*069 
3*864 
3*849 
3*848 
3*666 
3*642 

4*030 
4006 
3*979 

3*840 
3-760 
3*734 


Spinel : — 
Indigo . .  •  • . 

Indigo 

Puoe 

Boflo 

Puce < 

Aurora  red 

Olivine: — 
Peridot  .... 


Topaz: — 

White 

White 

Wine  yellow. 

Tourmaline: — 

Green 

Black 

Bed 

Bed  hrown.  • 


Benrl:— 

Xonerald 

Aquamarine    .. 

Blue 

Yellow     

Brown  ydlow 


3-716 
3*675 
8-637 
3-631 
8-692 
3*690 

3-389 

3*697 
3*671 
3*640 

3*164 
3*124 
3*044 
3009 

2-704 
2*702 
2-701 
2-697 
2*690 
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2-662 


YerydaxkAjne- ) 
thyist  ..,•••  j 
Adulana: — 
Moonstone 2*585 


Quartz:— 

MSlky 2-642 

Pure  Book  Crystal  2*650 
Brown  CSaimgorm  2*656 
Amethyst   2-659 

It  has  been  no  easy  matter  to  decide  upon  the 
order  in  which  the  several  most  important  precious 
stones  should  be  discussed.  In  a  cnemical  paper,  a 
classification  in  accordance  with  composition  would 
be  absolutely  right ;  while  such  physical  properties 
as  hardness  and  specific  gravity  might  be  made 
prominent  features  in  the  arrangement  of  the 
species  in  a  physical  x>aper.  But  as  the  ornamental 
or  artistic  employment  of  precious  stones  conveys 
primarily,  if  not  wbpUv  and  ultimately,  an  app^ 
to  t^e  eye,  it  is  clear  tnat  such  optical  properties 
as  can  be  comraised  in  the  terms  colour,  lustre,  and 
light  should  imord  the  bases  of  our  dassification. 
On  the  whole,  the  prominent  feature  of  precious 
stones  is  their  colour,  and  the  easiest  way  of  con- 
sidering their  colour  is  to  adopt  the  order  of 
succession  of  the  colours  in  the  ordinary  rainbow 
or  prismatic  spectrum,  beginning  with  the  white 
Hgnt  from  which  they  all  spring. 

White  Stones. — ^The  diamond  naturally  takes  the 
^rst  position  if  we  consider  its  hardness,  its  re- 
onarkable  composition,  and  its  strong  r^raction 
and  dispersion  of  light.  Its  properties,  so  far  as 
they  appeal  to  the  eye,  differ  much  from  those 
belongmg  to  the  majority  of  other  stones,  and  it 
forms,  partly  in  consequence  of  this  peculiarity,  as 
ffood  a  Dorder  or  setting  to  other  jewels  as  a  gold 
frame  does  to  a  picture.  Of  course  much  depends 
upon  the  quality  of  the  diamond,  and  much  upon 
the  shape  which  is  given  to  it  by  the  lapidary. 
The  fiat  plates  of  lasque  diamond,  and,  in  less 
degree,  the  step-cut  atones  wiUi  broad  tables, 
exhibit  the  unique  and  splendent  lustre  which  is 
peculiar  to  the  polished  surface  of  this  stone ;  these 
forms  also  permit  the  transparency  and  the  total 
internal  reflection  of  light  to  be  well  seen.  Even  the 
form  of  the  diamond  crystal,  the  regular  octo- 
hedron,  when  its  surfaces  are  really  planes,  well 
exhibits  the  transparency  and  reflection  of  the 
stone. 

This  seems  the  place  to  raise  a  protest,  which, 
indeed,  I  have  done  on  many  previous  occasions, 
against  the  ignorance  and  narrowness  which  would 
condemn  dicunonds  and  all  other  stones,  irre- 
spective of  all  the  optical  differences  which  they 
present,  to  be  cut  en  cahochon,  or  tallow-topped, 
that  is,  with  a  convex  rounded  surface.  A  certain 
clique  of  artists  and  amateur  writers  on  art  insist 
upon  all  stones  being  cut  in  this  wav,  which,  in 
the  majority  of  cases,  is  fatal  to  the  development 
of  those  optical  qualities  upon  which  the  beauty 
of  precious  stones  mainly  depends.  Indeed,  the 
facetting  of  the  great  majority  of  transparent 
stones  is  not  only  a  necessary  operation,  out  it 
should  be  done  in  strict  accordance  with  certain 
rules  of  proportion,  which  may  be  deduced  from 
the  opti<Mkl  constants  of  the  species  of  stone  ope- 
rated upon.  But  with  pale  and  defective  specimens, 
the  cdbacJum  form  is  often  found  more  suitable  than 
the  rose,  or  brilliant,  or  stepcut ;  and  it  is  the  only 
method  of  showing  to  advantage  the  peculiar 
beauties  of  a  large  number  of  fanslncent,  dia- 
toyant,  or  opaque  stones,  like  the  chrysoprase,  the 
opal,  the  moonstone,  and  the  cat's-eye. 
Kezt  to  the  diamond,  we  may  place  the  colour- 


less zircon  or  jargoon,  then  the  pi 

the  white  sapphire,  the  white  topai, 

beryl.     Bock  crystal  will  come  b 

point  of    beauty  and  brilliancy.    ' 

zircon  (of  which  a  fine  specimen  set 

be  seen  in  the  British  Museum  Mi 

now  at  South  Kensington)  ^proach 

prismatic  brilliancy  to  a  diamond 

especially,  does  the  rare  and  curious  i 

kite.    There  is,  however,  always  a  s( 

in  finding  an  appropriate  use  for 

lustrous,  stones  in  any  article  of  jew 

for  personal  adornment.    The  mor« 

prismatic  they  are — the  more  they 

diamond  in  fact — the  less  available  a 

usual  purpose  to  which  gems  are  pui 

are  pecuhar  qualities  in  these  stoi 

not  be  lost  to  artistic  employment 

stones  in  question  were  judiciously  f 

materials  which  would  prevent  th 

taken  for  diamonds.  A  white  diamor 

or  never  be  bordered  by  green  to 

these  stones  would  form  an  agreeabl 

with  a  white  zircon,  a  phenakite,  or 

In    the    sapphire  tiiiere  is  usually 

picion    of   miUdness,    and    in    th( 

a   cool  grejrish  tint,  which  proven 

from    resembling   tbe    diamond    i 

to  be  taken  for  imitations  of  thi 

many  of  these  colourless  stones,  nol 

and    rock-crystal,   in    all    probabi 

appropriately  used  when  set  as  bo 

and  other  large  pieces  of  metal-woi 

in  the  form  of  plaques  for  engravi 

It  is  scarcely  necessary  to  justify 

these  minerals,  emd  this  is  not  th< 

upon  the  question,  particularly  as 

rather  wide  use  of  the  term  prec: 

able  to  include  these  materials,  and 

which  I  shall  have  to  speak  pros* 

precious  stones.     Of  two  other  v 

employed   in  jewellery,  the  moon 

pearl,    a    few   words  may   be  in 

The   moonstone    forms    an    excel] 

many    combinations    for    the 


m 


does  not  associate  quite  so  well 
with  the  diamond.  With  deep- 
thysts,  spinels,  and  tourmalines, 
gems  look  more  refined  than  the  m< 
these  stones,  which  feteh  a  shillin 
only,  should  always  be  accurate! 
highly  re-polished  before  being  use 
are  too  irregluar,  and  their  suHacei 
as  imported  from  Cevlon,  to  show  < 
light  sheen  with  half  its  intensi^, 
passed  again  under  a  careful  lapidai 
improvement  thus  effected  is  marvel 
of  the  x>earl,  whether  its  *  *  orient  *'  Ix 
prismatic  hues,  or  whether  it  be 
white  merely,  is  too  well  known  to 
named  in  tms  connection.  But  I  m 
to  say  one  word  in  deprecation  of  t 
expenditure  of  time,  of  ingenuity, 
materials,  which  theattempt  to  oonv* 
lar  pearls  into  struotures  reeemblini 
of  t^  caused.  The  result  is  near] 
unhappy. 

Bed  8Umea.—The  rubj  may  fitly 
before   other   coloured    stosiee* 
sapphire,  and  all  the  tnanspttei 
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ni)  nab  next  to  the  diamond  in  hard- 
^  %  moreover,  a  stone  of  great  beauty. 
7^  experts  in  jewels  are  ri^^t  in  assign- 
I  ^lieit  Tslue  to  those  rabies  which 
i  ''ji^^eon's  blood"  colour— this  is  the 
Kke.  BattLe  paler  colours,  and  those 
BgB  upon  pink  and  crimson,  and  even 
raoi^Dle  of  beinff  so  treated  by  means  of 
Bwith  white  and  black  enamel,  or  with 
BM,  like  oliye-green  tourmalines,  as  to 
■dves  to  the  production  of  very  beauti- 
^^  effects.  The  great  mistake  com- 
■h  in  the  treatment  of  the  paler  rubies, 
wittempt  to  treat  them  in  the  same  way 
y-ooiotnred  stones. 

I^colt  to  describe  the  peculiar  colour- 
jjthe  mby  in  words.  In  fact,  our  nomen- 
^  ooloiirs  is  neither  ample  nor  accurate. 
P*^oii  of  delicate  differences  between 
"Stowing,  but  the  language  by  which  we 
^  to  describe  the  hues  whicn  we  have 
^^mteaate  is  either  stationary,  or  else  re- 
vmoDB  from  time  to  time  of  unsatis- 
nidfl,  derived  from  the  caprices  of  French 
The  time  has  really  arrived  when  a 
KTKS  of  hues  of  all  sorts  should  be  con- 
nd  appropriately  named ;  but,  in  the  case 
f,  the  question  of  pleocbroism  comes  in, 
1  the  difficulty  of  describing  the  colour- 
this  stone  greater.  There  is  also  some 
'  fire  "  in  the  stone,  and  much  internal 
>f  light,  while  its  surface  lustre  lies 
«nouB  and  vitreous.  These  four  pro- 
e  to  the  red  of  the  ruby  a  peculiar 
hich  the  two  other  species  of  precious 

>  spinel  and  the  garnet — ^which  come 
tin  colour,  do  not  equally  possess.  The 
hich  make  up  the  colour  transmitted  by 

>  not  differ  much,  but  yet  they  help  to 
i  properly  cut  stone,  a  delicate  variation 
en  is  not  present  in  any  other  red  stone, 
imitative  substance.  The  dichroiscope, 
ly,  never  fails  to  discriminate  between  a 
B  one  hand  and  a  spinal  or  a  garnet  on 

The  two  latter  stones  are,  of  course, 
I  the  ruby,  and  the  former  is  always 
at  is,  of  less  specific  gravity.  For  the 
the  whole  of  the  corundum  family  of 
e  the  specific  gravity  of  4,  and  a  hard- 
is  nearly,  and  in  some  cases  quite  9,  on 
logical  scale. 

he  happiest  uses  of  the  ruby  is  in  the 
inlay,  in  certain  gold  vessels  of  Indian 
le  external  surface  of  these  vessels  is 
th  a  system  of  interlacing  ridges  and 
rhe  rubies,  generally  smaU,  oval,  and 
Ion,  are  set  along  the  furrows.  Thus  they 
roteotedfrom  thechanceof  dislodgement, 
Efect  they  produce,  of  a  rich  deep  crimson 
k  over  which  a  gold  netting  has  been 
in  perfect  harmony  with  the  materials 
poridnanship.  For,  naturally,  the  metal 
I  pore,  or  nearly  pure,  throws  a  ruddy 
i^t  is  reflected  from  surface  to  surface ; 
I  mterior  of  gilt  vessels.  The  same  thing 
die  mlden  furrows  of  which  we  have 
Mne  uie  rabieB  seem  to  rest  in  a  golden 
me  In  whidh  tfa^  yellow,  and  orange,  and 
to,  now  one  and  now  another,  appear  to 
Hie  gold  shoiild  not  be  burnished  where 


much  contrast  between  the  metallic  surfaces  and  the 
rubies  is  desired,  but  the  stones  themsdves  riiould 
be  as  brightly  polished  as  possible,  in  order  not 
only  to  develop  the  full  beauty  and  variety  of 
their  colour,  but  also  the  very  considerable  surface 
lustre  which  the  ruby  possesses.  There  is  another 
kind  of  Indian  jewellers'  work  to  which  most  of 
the  remarks  I  have  j  ust  made  apply.  A  perforated 
plate  or  disc  of  delicate  arabesque  or  radiated  work 
IS  found  decorated  with  ruby  beads,  round  or  oval, 
attached  to  the  circumference  of  the  ornament,  or 
else  introduced  into  its  midst  in  concentric  circles. 
Here  dull,  dead  or  **  matt "  gold  is  particularly 
appropriate,  as  affording  a  pleasant  contrast  to  the 
nch,  smooth,  and  soft  trann>arency  of  the  rubies, 
which,  from  the  manner  of  l^eir  mounting,  may  be 
looked  through.  The  refinement  of  tiie  dender  gold- 
work,  which,  in  this  class  of  jewellery,  approaches 
the  delicacy  of  filagree,  sets  off  by  its  minuteness 
of  detail  the  simpler  and  bolder  forms  of  the 
plain,  smooth,  rounded  stones,  which  give  it 
colour  and  warmth.  I  must  dweU  for  a  moment 
or  two  upon  another  Eastern  method  of  dealing 
with  the  ruby.  I  refer  to  the  use  of  this  stone  as 
an  inlay  or  onlay — that  is,  an  incrustation — ^upon 
jade,  both  white  and  green.  It  is  not  so  much 
here  a  beautiful  contrast  of  colour  that  is  attained, 
although  the  greenish  grey  or  olive  green  of  the 
jade,  enhances  the  re&ess  of  tiie  ruby ;  but  it  is 
a  contrast  of  tjxtures,  a  contrast  of  surfaces,  a 
contrast  of  tiauslucencies.  You  see  but  a  little 
way  into  the  jade,  though  it  is  illuminated  by  a 
soft  diffused  light ;  but  you  see  through  the  clear 
deep-toned  rubies,  with  their  flashing  beams  of 
crimson. 

Now  compare  with  these  examples  of  the 
artistic  employment  of  the  ruby,  the  ordinary 
mode  in  which  this  stone  is  set  by  Englid^ 
jewellers.  Look  at  the  half -hoop  ruby  ring,  with 
five  rubies  well  matched  in  colour,  and  graduated 
exactly  in  size,  set  close  together  in  a  regular  row. 
You  see,  perhaps,  a  little  speck  of  gold  appearing 
here  and  there  at  each  end  of  each  stone,  but 
nothing  is  made  of  these  pieces  of  gold.  You 
accept  them  because  you  know  they  are  necessary 
to  hold  the  stones  in  their  places,  but  you  find 
neither  invention  nor  beauty  in  these  little  bits  of 
gold  claws.  In  fact,  they  are  frequently  prepared 
by  the  gross,  ready  for  the  moimtingof  any  stones, 
provided  the  shape  of  the  latter  be  suitable. 
Kubies,  sapphires,  diamonds,  garnets,  and  emeralds 
are  all  set  in  the  same  way,  not  an  attempt  being 
made  to  adapt  the  amoimt  of  gold  surface  or  its 
form  to  the  specific  nature  of  each  gem.  But  why 
should  not  some  variety  and  some  appropriateness 
of  mounting  be  secured  for  all  stones  Y  How  ex- 
quisite, and  yet  how  strong,  were  the  gold  and 
enamel  settings  of  precious  stones  in  the  Cinque- 
cento  time  in  Italy.  Let  those  patrons  who 
desire  the  rather  barbaric  splendour  of  masses  of 
rubies  gratify  their  taste  by  means  of  jewels  in 
which  the  setting  is  not  seen  at  all.  But  surely  a 
fine  stone  is  worthy  of  a  fine  and  originally  de- 
signed setting — proportioning  the  latter  in  form, 
in  amount  of  wonc  and  surface,  and  also  in  colour, 
whether  red,  or  green,  or  yellow  gold,  or  enamel, 
to  the  shape  and  the  hue  of  the  stone  to  be  set. 
And  even  small  stones  become  quite  beautiful,  when 
arranged  with  taste  and  judgment,  in  accordance 
with  the  conditions  I  have  named,  and  with  the 
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fmiher  conditioii  as  to  ooUocatiozi  of  individual 
stones  in  acoordanoe  with  their  size  and  shape.  In 
pendants,  and  necklets,  and  lockets,  and  brooches 
there  is  room  for  the  expression  of  some  definite 
and  intelligible  design.  The  mere  alternation  of 
rabies  with  diamonds  in  rows  or  chequer  work  may, 
in  some  instances,  achieve  all  that  is  needed.  But 
a  design  of  more  definite  form  may  often  be  pre- 
ferable, especially  where  the  stones  at  one's  dis- 
posal are  of  differing  colours  and  sizes.  Then  one 
may  construct  a  suitable  bit  of  leafage  or  flower- 
age,  duly  conventionalised,  in  acoordimce  witii  ^e 
nature  of  the  available  materials,  into  forms  of 
more  or  less  geometrical  severity.  It  should  be 
noted  that  moonstones,  and  white  sapphires,  in 
which  there  often  lurks  a  faint  opalescence,  accord 
well  with  rubies ;  but  it  must  be  kept  in  mind  that 
the  size  of  the  colourless  stones  which  are  to  be 
associated  with  rubies  in  such  designs  as  those 
which  I  have  named,  is  a  matter  of  much 
moment.  It  is  a  mistake  to  attempt  to  match  the 
Kiolourless  and  the  coloured  stones  in  respect  of 
size,  and  generally  of  shape  also.  One  should  be 
smsller  than  the  other.  Large  rubies  with  small 
moonstones,  or  small  rubies  with  large  moon- 
stones, and  similarly,  square  stones  with  round, 
and  oblong  stones  with  round,  generally  produce 
happier  effects  than  square  with  square,  and 
oblong  with  oblong.  Pearls  accord  with  rubies, 
not  only  by  reason  of  their  colour  relations,  but 
also  on  account  of  their  shape.  Ii^  tiie  case  of 
rubies  cut  en  cahochon,  brilliant-cut  or  square 
step-cut  diamonds  will  be  found  to  yield  very 
satisfactory  combinations.  A  border  of  small 
brilliants  or  roses  is  a  usual  and  a  useful  mode  of 
setting  off  the  qualities  of  a  ruby.  The  colour  of 
a  pale  stone  is  heightened  by  contrast  with  the 
colourlessness  of  the  diamonds;  the  richness  of  a 
rich  stone  is  enriched,  and  a  small  stone,  if 
fiurrounded  by  stones  still  smaller,  becomes  magni- 
fied in  proportion. 

Next  to  the  ruby,  amongst  the  red  stones,  comes 
the  spinel  or  balais  ruby,  an  entirdy  different 
mineral  species,  without  any  pleochroism,  and 
inferior  in  hardness  to  the  true  ruby.  The  scarlet, 
aurora  red,  and  flame-coloured  spinels  are  the  most 
beautiful ;  those  which  verge  upon  crimson,  purple, 
^md  violet,  looking  dull  and  olaok  at  night,  out 
showing  very  delicate  and  often  rare  hues  by  day. 
Bed  spinels  accord  well  with  small  brilliants,  or 
with  larger  pearls  or  moonstones.  A  fine  aurora- 
red  spinel  looks  well  when  surrounded  with  delicate 
foliage  of  white,  orange,  and  black  enamels.  Step- 
cutting,  similar  to  that  employed  for  emerald, 
accords  best  with  the  optical  qualities  of  i^s  stone. 
A  biconvex  lenticular  form  may  be  so  adapted  to 
this  stone,  as  to  throw  a  good  deal  of  soft  and 
rich  colour  into  a  specimen  which  would  otherwise 
iiave  had  little  b^uty  to  recommend  it.  What 
richness  of  hue  the  finer  examples  of  red  spinel 
may  show  is  to  be  studied  in  two  specimens  in  the 
Townshend  collection.  South  Kensington  Museum, 
Nos.  1,326  and  1,327. 

From  spinels  the  passage  to  garnets  is  easy. 
But  it  is  not  really  difucult  to  discriminate  between 
the  two  species,  even  when  the  colours  seem  the 
same.  If  you  have  a  ruby,  a  spinel,  and  a  garnet 
together,  the  first  will  scratch  the  second  and  tlie 
second  the  third.  The  ruby  will  show  two  colours 
in  the  dichroisoope,  the  spinel  and  tiie  garnet  only 


one.  The  spinel  will  exhibit  no  blaok  bu 
those  belonging  to  the  red  garnet,  when 
with  the  spectroscope.  And  there  is  a  Um 
due  to  much  absorption  of  light,  in  many 
facets  of  a  garnet,  as  seen  from  the  **  table ^ 
stone,  which  will  not  be  observed  in  thE 
The  garnet,  unless  of  remarkable  size  or 
will  hardly  be  deemed  worthy  of  being  -. 
in  the  same  costly  way  as  the  ruby  or 
spinel,  butit may  besaid  that  the  samegeoea 
ment  suits  all  these  red  stones.  Tet  ihetm 
ways  in  which  garnets  have,  for  long  anA 
places,  been  treated,  to  which  I  may  legs 
refer  here.  The  plates  of  garnet  so  laig*^ 
in  Anglo-SeuLon  and  Celtic  jewels  havea 
in  the  majority  of  cases,  intact  to  the  prs 
They  afford,  in  th&r  breadths  of  soft,  dm 
a  pleasant  contrast  to  the  minute  fili^gr^ 
lated,  and  enamel  work,  with  which 
generally  associated.  The  other  empk>: 
the  red  garnet  (and  it  may  be  traced  Md 
earlier  date  than  that  I  have  just  dtet^ 
carbunde^not  necessarily  foiled  at  the  MB 
en  cahochon,  slightly  hollowed  behind,  tdi 
a  plain  gold  surface,  the  light,  as  of  a  ^ 
coal,  quivers  in  the  midst  of  a  good  stooBi 
is  a  lovely  disc  of  antique  gold  set  with  ft 
bundes  in  the  Gold  Ornaments  Boom  at  the 
Museum.  There  is  a  round  carbuncle  boi 
centre;  then  four  long  pointed  arms,lili 
elongated  x>ears,  radiate  from  this  oenti 
nately  with  a  somewhat  similar  series  of 
arms,  beaten  up  from  the  disc  of  gold,  andl 
with  nurled  wires  onlaid.  There  ia  n 
work  in  the  piece ;  the  intrinsic  value  of  j 
garnets  is  quite  sxnall,  but  the  effect  is  de 
simple,  yet  rich ;  solid,  yet  elegant.  Can 
praise  be  honestly  given  to  modem  gaznc 
Can  we  feel  a  genuine  satisfaction  eithe 
design,  the  execution,  or  the  effect  of  a  o( 
big  carbuncle  of  eight  lobes,  with  a  six-ra 
rivetted  into  the  midst  of  it,  the  afora 
being  of  hard,  poor,  glittering,  much  alio} 
and  containing  a  number  of  irregular  frag 
defective  diamonds  ?  The  star  soon  ge 
and,  later  on,  the  diamonds  begin  diopfi 
But  I  will  not  pursue  the  history  of  the  | 
farther,  and  I  will  refrain  from  calk 
attention  to  other  obnoxious  modes  of  n 
carbimdes  say,  in  a  ring  with  a  sham  gi 
on  either  side. 

Amongst  orange  and  yellow  stones  I 
unhesitatingly,  assign  the  first  place  to  th 
zircon — a  stone  which  is  sometimes  found 
which  may  be  £mtly  described  as  that  • 
parent  gold.  Next  to  this  comes  the  c 
stone,  or  essonite ;  and  then  we  may  plaoe 
sherry-coloured  Brazilian  topaa — ^thatlm 

?'elds,  when  heated,  the  finest  roee-pn] 
ellow  sapphires  take  an  almost  equal  r 
the  best  topazes,  and  then  the  chryaobeiTi 
and,  at  some  distance,  the  yellow  bo; 
colour  combinations  have  been  attempi 
these  yellow  stones ;  ptioe*ooloiiied  spine 
found  to  associate  with  the  yellow  ami 
happily,  but  there  axe  some  enamtt 
answer  equally  well.  Generally »  adengi 
blueish-grey  enamel,  with  aodnar  dateUi 
in  buff  and  white,  developee  ibm  riclnw 
coloured  stones. 
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i*tn  two  green  siones  about  which  some- 
B^to  be  said— the  emenld  and  the  tour* 
>•  I  do  not  lynipathiee  with  thoee  persona 
9»dtiie  green  of  the  emerald  as  vulgar. 
i>^tocouttruct  a  vulgar,  coarse  oma- 
nt  ot  emeralds,  even  if  they  be  of  fine 
;  Mmiioh  I  will  allow.  But  the  emerald, 
\,  iod  judiciously  and  quietly  mounted, 
I  ft  .rich  and  refreshing  colour,  just 
St  dichroic  to  show  passages  of  bluish- 
u  the  green.  Green  tourmiQines  are  much 
ikedly  dichroic,  and  it  is  much  to  be  re- 
}*t,  with  rare  exceptions,  the  patrons  of 
m'  art  still  remain  ignorant,  not  only  of 
^y  rich  and  vari^  qualities  of  the 
I  the  tourmaline,  but  even  of  the  existence 
ptt-ttone.  "With  moonstones,  or  with  grey 
flto  enamel,  lone  prismatic  tourmalines, 
7^  afford  a  delightful  colour-combina- 
i^^wy  fitted  for  larger  pieces  of  personal 
«iti  Bocb  as  pendants  and  brooches.  The 
dgreen  garnets  of  the  Urals,  especially 
aub  are  of  an  olive  or  pistachio  green,  are 
ittdfieoy  stones,  but  their  softness  pre- 
baruem  rings.  Hie  same  objection  holds 
tbr^jard  to  the  lovely  stone,  the  peridot, 
ipedes  occurs  frequently  of  large  size,  and 
!  adapted  for  employment  in  jewels  not 
}  much  attrition.  It  is  a  dichroic  stone ; 
well  with  small  puce,  violet,  or  indigo 
'so  with  black  and  wlute  enamel, 
over,  for  lack  of  time,  the  varieties  of 
irn  as  aquamarine,  the  green  and  blue 
blue  topaz,  and  the  green  sapphire,  I 
or  for  a  few  moments  over  the  sapphire, 
oism  of  this  stone,  strong  though  it  is, 
appear  much  in  the  cut  specimens  we 
«.  But  I  do  not  doubt  that  the  twin 
liversely-coloured  light  which  this  stone 

one  azure  blue,  the  other  greenish 
itribute  to  x>roduce  the  peculiarly  rich 
its  velvety  softness.  There  is  a  glittering 
n  all  the  imitations  of  the  sapphire — 
of  their  colour,  if  I  may  borrow  a  word 
dc,  is  harsh  and  unsatisfactory.  So  a 
itation,  a  kind  of  lime-spinel  made 
',  exhibits  apparently  the  right  colour, 
at  and  uninteresting.  To  my  eye,  the 
between  a  true  sapphire  and  a  f eJse  one 
bgue  of  the  difference  between  a  piece  of 
I  wrought  iron,  and  the  same  piece  in 

As  to  the  arrangement  of  the  sapphire 
ry,  so  much  depends  upon  its  depth  of 
1  its  precise  hue,  that  a  general  rule 

fallacious.  Unless  it  bo  pale,  when 
een  tourmalines  go  well  with  it,  the 
lay  be  most  safely  associated  with  pearls, 

moonstones,  or  white  topazes  the 
id  iiae  of   the  stones  being  carefully 

;  had  time  to  say  something  about  the 
both  the  violet  quartz  and  the  harder 
ely  rarer  violet  sapplure.  But  if  I  have 
polled  to  omit  such  observations,  and 
er  things  which  I  would  gladly  have 
[  may,  perhaps,  entertain  a  reasonable 
what  1  have  found  time  and  opportunity 
oe  may  stimulate  the  production,  and 
aaikm  also,  of  new  ami  choice  oolour- 
ODfl  of  Dfooioiif  stones,  and  mav  tend  to 


a  more  lively  and  intelligent  interest  in  those 
little-known  and  little-prized  species,  the  jargoon, 
the  tourmaline,  and  the  spinel. 

Before  concluding,  I  may  be  permitted  to  direct 
your  attention  to  two  matters  of  oonsiderable  im- 
portance in  connection  with  this  subject,  if  our 
mterest  is  to  be  sustained,  enlarged,  and  educated. 
I  refer  to  collections  of  specimens  of  precious  stones, 
and  to  books  on  the  subject.  Tou  must  go  to 
public  museums  if  you  are  to  see  a  jar^^n  or  a 
tourmaline.  With  a  very  few  exceptions,  the 
largest  and  most  noted  London  jewellers  could  not 
produce  a  single  fine  specimen  of  these  curious 
stones,  nor  identify  them  ii  they  were  shown  to  them. 
I  had  five  good  stones  mounted  by  a  well-known 
goldsmith  a  few  years  ago,  and  he  misnamed  every 
one  of  them  in  the  bill.  Signer  GiuHano,  of  115, 
Piccadilly,  is,  indeed,  the  ozuy  artist- jeweller  whom 
I  know  to  have  made  a  speciality  of  the  judicious 
employment  of  these  out-of-way  stones. 

1  commend  to  your  notice  three  collections  of 

Sredous  stones.  In  the  Museum  of  Practical 
feology,  Jermyn-street,  there  is  a  small  series 
amongst  which  the  jargoons  (especially  a  green 
one)  are  particularly  fine.  In  the  Mineral  DenArt- 
ment  of  the  British  Museum.,  now  at  South  J^en- 
sington,  a  most  complete  series  of  every  kind  of 
precious  stone,  distnbuted,  however,  in  many 
cases  according  to  their  mineralogical  position,  will 
be  found.  And  the  South  Kensington  Museum 
itself  owns  a  fine  series  of  mounted  precious  stones, 
178  in  number,  the  bequest  of  the  late  Bev. 
Chauncey  Hare  Townshend.  Unfortunatelv,  the 
official  catalogue  (1877)  of  the  Townshena  col- 
lection contains  more  tiian  twenty  incorrect  or 
doubtful  attributions.  But  you  will  learn  much 
from  this  series,  if  you  will  bear  in  mind  the 
corrections  which  I  made  in  this  list,  in  a  paper 

riblished  in  the  Spectator ,  on  July  9th,  1870,  which 
repeated  in  the  Quarterltf  Journal  of  Science  fat 
January,  1871,  and  which  were  adopted  by 
Mr.  Hodder  M.  Westropp,  in  his  compilation, 
published  in  1874,  and  entitled  a  "Manual  of 
Precious  Stones."  I  will  just  give  you  a  single 
instance  of  how  misleading  are  the  names  affixed 
to  some  of  the  Townshena  eems.  On  page  17  of 
the  catalogue  (last  edition),  IjTos.  1306  and  1307, 
and  those  only,  are  described  as  hyacinths, 
jacinths,  or  zircons.  Both  are  garnets,  and  so 
the  Townshend  collection  would  appear  to  include 
no  representative  of  this  interesting  species.  But 
this  is  not  so.  For  Kos.  1281  and  1282,  called 
garnets,  are  really  zircons;  so,  probably,  is  No. 
1305,  which  figpiros  as  a  chrysolite ;  and  there  is  a 
fourth  characteristic  specimen,  No.  1322,  labelled 
tourmaline.  But  if  you  make  these  corrections, 
and  14  others  (Nos.  1184,  1188,  1192,  1194,  1195, 
1277,  1290.  1297,  1298, 1299,  1304,  1309,  1312,  and 
1318),  you  may  study  the  remainder  of  these  speci- 
mens with  satisfaction  and  confidence.  Xnaneigbour* 
ing  case  to  the  Townshend  series  there  are  some  in- 
teresting specimens  lent  by  the  Bight  Hon.  A.  J. 
Beresf  ord  Hope.  But  here  note  that  Nos.  60  and  61 
are  not  jacinths,  but  garnets ;  that  42  is  not  a  sap- 
phire, but  a  bit  of  blue  glass  worth  4d«  or  6d.;  that  53 
IS  not  an  emerald,  but  a  bit  of  green  glass,  though 
next  to  it  is  a  veritable  emerald,  or  rather  two, 
carved  into  a  vinaigrette ;  that  No.  110,  called  an 
aquamarine,  is  actually  a  sapi^iire,  and  that  No. 
113  is  a  tourmaline,  not  an  aquamftrine. 
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Of  ihe  maoy  books  written  of  late  about  pre-  ^^  ^^  manof aoture  of  diamoadB.    Hia 

dous  stones,  few  have    any  daims  to  scientific  not  at  the  fact  that  diamonds  h^  beea 

Exactness,  or  afford  any  satisfactory  indication  as  beoauae  he  tiiought  that  would  be  a 

to  the  artistic  arrangement  and  i«ie  of  predous  SffiSl^a^'tiKikSJ^d^S  ^^Z 

stones.    Many  mtererting  facts  and  fancies  about  JSTwhat  he  believS^J^geneidly^ 

particular  stones,   and    about   their   commercial  ^  ^^  purest  thing  in  nature,  the  pure  o^^ 

aspects,  are  given  in  Mr.  H.  Emanud*8  "  Diamonds  diamond.    At  the  same  time,  he  belieT^c5 

iriment;  th^^ 
manufaotux^BM 

Louis  Dienlafait,  entitied  **  Diamants  et  I^erres  to  supplant  the  work  of  Nature.    In  his  cv 

Pr^deuses  "  (1871),  which  has  been  translated  into  ieweller's   art  had  very  much  advanced  _ 

EngUsh,  commends  itsdf  on  many  accounts  as  the  J*^,  ^^V^®*^  eepeciaUy  einoe   the  Ei:- 

neatest,  cheapest,  and  most  trustworthy  manual  ^^"-     ^^  '^  j*?^v*  ^  mprov^^ 

«f  the  «*je£whichh«  yet  appeared.  ^Iventun,  J^^K'^^^/S^  ^^3'ZS 

to  refer  also  to  my  own  papew  previoudy  Mmed,  ^hioh  referenoe^Sd  beea  made, 

to  one  in  voL  i.  of  the  Magazine  of  Art,  and  to  a  ^     _         _.        . ,  ,                    .->^.  ^_^ 

paper  in  the  iVoc«d«<,.  of  the  OeologUU'  Associa-  J^i'^^^e  ^u^Tl^tS 

I«m,  vol.  v.,  JSO.  i.                                         J       XI.  or  two  points  in  the  paper.    He  quite  agreed  i 

In  condusion,  I  must  ask  you  to  pardon  the  that  a  great  deal  depSded  on  the  harxnony  tni 

omissions,  and  they  are  many,  in  this  paper,  in  colours  were  blended,  in  the  production  of  iroi* 

which  a  large  subject  had  to  be  handled  in  a  short  in  piedous  stones,  and  also  in  the  form  ffiY«B  If 

time.    And  I  must  ask  you,  further,  to  pardon  the  but  with  reg^ard  to  the  oondenmation  which  IS 

imperfect  and  inadequate  manner  in  whidi  I  have  passed  on  tiie  practice  of  cutting  stones  it  a 

attempted  to  express  the  results  of  my  own  thought  there  was  this  to  be  said,  in  the  case  of  ra\riei,« 

and  work,  in  tnose  sections  of  the  subject  upon  *""!  other  stones,  if  they  were  suffidentlj  pan* 

which  I  have  found  time  to  say  something.     If  that  brilliancy  for  which  ihev  were  so  much  i 

my  paper  serves  in  any  way  to  stimulate  and  aadm  which  their  prmcipal  value  oono^ 

Ait^  Xi^^^^-Ui.  «^^»  4.1,1  »«4^Vii{^  A*»«virv.»«,,.»«.4.  «*  he  an  immense  sacnnoe  to  cut  them  m  this  w 

dirwt  thought  upon  the  artistic  employment  of  ^hen  they  were  not  of  first-rate  qoaUty,  U  wi 

premomi  stones,  such  a  result  wiU  be  as  much  as  advantagJto  cut  them  en  cabocho^,  beciuse  it 

I  could  have  hoped  for,  and  more  than  I  have  great  extent  the  flaws  and  faults  which  the  st 

warrant  for  expecting?.  tained.    That  was  the  prindpal   reason  for 

-  this  form  ;  and  another  reason  was  that  they  sc 

rrrraaTrfcxr  *°^  were  more  in  demand  than  facetted  stoii 

DISCUSSION.  samedass.  Of  course,  the  sale  of  stones,  and  th 

The  Chairman  said  they  must  all  be  very  grateful  to  ^  T^,^^  ^^  ^f^Z  ^"""^^  "^^^  influence  i 

Professor  Church  for  the  very  interesting  pa^  he  had  ^^  ^  ^^  ^^  ^^^  .^ . »  much  gwatc 

given  them,  and  he  personally  felt  specially  Sateful  to  ^or  eabochon  stones,  e^)ecially  m  oriental  dima] 

6m  for  having  exp^d  the  iortcoi^bf  the  South  f^^W  the  brightness  of  tiie  hght  led  tb 

Kensington  Museum.    Nothing  was  so  healthy  to  any  *?  ^^^  P^^.  to  cdour  tiian  bnUiancy  m 

pnbUo  Sistitution  as  criticism,  and  he  should  not  only  «*»^®8-  ^.^   ^    ^*»^  o*  '^^^^^  ^^   ?*^ 

take  advantage  of  tiie  criticisms  he  had  heard,  but  ^^^  ^^  T^re   used,    a  sto^   en    eak^h 

diouldtry  to  get  from  Professor  Churdi   who  seemed  h%ve  abetter  effect  than  a  facetted  one ;  and,ei 

to  be  an  authority  on  a  large  number  of  varied  subjects,  country,  a  gentleman  who  wished  to  wear  a  r 

apopular  handbook  on  ttSs  subject  of  precious  stones.  ^«  ^'  *  pin  might  not  inmaturaUy  prefer  ti 

Helad  fdlowed  tiie  paper  with  great  Interest,  and  he  apP«"«aoe  of  a  etUoehon  than  one  which  woul 

hoped  Uieze  were  some  gentiemen  present  who  would  be  ^^^.  gl^fiT,  «»d  as  some  might  »y,  vulgi 

pzmzed  to  discuss  it  Agam,  rubies  made  a  beautiful  oombinatioii  i 

^  S^-,        ,         ,',  •       ,      , .  **  Professor  Church    had  himself   pduted 

Vr.  Sdmnnds  said  he  must  confess  that  his  busmess  in  such  a   position   they  would  require  oA 

asa  jeweller  was  carried  on  more  by  rule  of  thumb  than  brilliancy.     Then    Professor    Church    had  | 

on  sdentifio  prindples ;  he  was  guided  prindpally  by  against  the  use  made  of  irregular  monster  p 

what  would  sell,  and  therefore  he  could  not  nretend  to  forming  them  into  the  representation  of  soitf 

instruct  the  meetings  in  any  wajr.    He  cordially  agreed  object ;    but   as    they    were   fonned    by  a 

with  what  the  Chairman  had  said  as  to  the  value  of  the  these  irregular   shapes,   in   which    they  wt 

paper,  and  should  be  very  much  pleased  to  see  a  taste  gether    inapplicable   for    necklaces   or   sum 

for  predous  stones  cultivated.    At  present  the  iewellery  poses,    the   jeweller    could    only    use    th« 

busmess  was  guided  mainly  by  mtrinsic  value,   and  by  fashioning  them  into  the  shape  of  a  beetls, 

there  was  not  nearlv  so  much  taste  and  sldll  exerdsed  any  other  form  which  might  suggest  itself 

in  mounting  as  might  be  seen  on  the  Continent.    There  most  suitable  to  the  particular  pearL    He  t 

was  room  for  a  great  deal  of  improvement  in  this  demned  some  of  the  common  forma  of  jeweDs 

direction,  and  he  hoped  that  this  paper  might  have  oountey,  particuhirly  the  half -hoop  puby  nos 

some  good  effect  in  directing  more  attention  to  this  it  only  showed  the  rubiee.    But  sodi  a  xug  w 

subject.  tended  to  be  worn  as  a  single  artade  of  )f« 

Mr.  Liggins,  after  complimenting  Professor  Church  would  be  aooompanied  by  a  diamond  zing,  or  a 

on  the  paper,  said  his  opinion  waauiat  when  they  had  ^^f  the  kind,  so  tnat  one  would  aet  off  tlie  otba 

anything  so  inagni6cent  as  a  diamond,  ruby,  or  emerald,  regard  to  the  moonstone  bein^  very  suitable  for; 

it  was  the  duty  of  the  manufacturer  to  asnst,  by  a  nice  be  would  point  out  that  it  had  no  inftriBi 

combination  of  colour  and  art  in  the  settmg  to  improve  scarody  more  than  a  pebble  or  an  agate^  and, ) 

the  appearance  of  those  splendid  gems.    They  were  also  itwouldbeusdessandinoonsiatentlorajewellBi 

indebted  to  Professor  Churdi  f or  mformation  as  to  how  it,  because  he  would  find  no  pindniaBKa.    . 

to  distinguish  real  from  spurious  gems.     He  did  not  tiiese  stones  might  look  vecyweQ,  than  wsi 

know  th£b  he  was  ever  more  pleased  than  on  one  oooadon  meansof  dispoainffof  them,  nisynlcklkaa 

MS^jeur,  wImd  he  heard  a  paper  at  the  B/oytl  Sodet  beautiful  work  olart  for  a  mnaeiim,  Mt  lor 
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f  wfmldht  nmktm.  The  nine  with  remid  Kr.  Hoekold,  as  a  praotioal  lapidaiy,  did  not  agree 
lobodj  aaked  for  them,  and  no  ahop  kopt  with  Mr.  Prioe  that  the  oafcting  of  stones  in  eaiaehon 
^  didy  they  wooldnot  sell  them,  and  there-  oonoealed  their  faults ;  on  the  oontrary,  he  thought  it 
irsn  not  mounted.  The  aristooracj,  would  show  them  up.  Again,  with  regard  to  moon- 
paid  great  attention  to  precious  stones,  to  stones  not  bein^  more  valuable  than  pebbles,  he  oould 
u,  filue,  and  distinguishing  pecuUarities,  saj  from  experience  that  they  were  much  in  demand  at 
uew  Tsrj  well  that  it  was  not  difficult  the  present  time,  and  that  plenty  of  buyers  oould  be 
t&  tiisse  stones  from  rubies,  because  they  found.  Emeralds  were  still  very  valuable,  and  would 
Liaoh  softer.  "With  reffard  to  Uio  emerald  fetch  a  long  prioe. 
'^^'^   by   some   people,    and   considered 


m  justnbw— only  temporarily,  he  believed  ^^'  ^ri««  ^^  ^  contention  was  that  the  paast 

luon.     In  all  ages  it  had  been  highly  stones,  as  a  rule,  were  not  m  caboehon,  and  he  bdieved 

d.  he  believed  it  would  always  be  oon-  everyone  of    experience  would  confirm  his   opinion* 

Peat  value.    It  had  a  certain  soft  beauty  Moonstones  were  not  of  any  intrinsic  value,  as  compared 

always  been  admired,  and  it   formed  a  *»  precious  stones.  He  was  aware  that  there  was  a  oon- 

mbination  with  the  diamond      In  these  sidierable  demand  for  them  at  present  for  the  American 

h  depended  on  fashion,  and,  in  the  present  market,  where  they  were  used  for  pebble  work. 

?phire  was  greatly  in  demand,  and  there-  __     _,„,       «  ^,       .  j .,                            «  i.v    xi     ^ 

mounted  and  sold ;  and  he  believed  the  day  ^^f  •  William  Botiy  said  there  were  some  of  tiie  fciest 

■Id  would  come  round  again,  and  possibly  6^?^*  "^^^^  ^^^^  collected  together  at  the  Pans 

md  tourmaline  might,  at  some  future  time.  Exhibition.   He  remembered  m  particular  two  enormoua 

md  also.    At  present,  though  they  might  emeralds  ma  pair  of  bracelets,  several  hundred  pou^ 

Bid  beautiful  as  works  of  art,  they  would  be  ^  value,  which  he  had  tiie  pleasure  of  examining.    He 

J*  for  museum  purposes.  What  was  wanted  noticed  there  was  a  difference  m  the  colour  of  them^ 

BiAer  standard  of  talent  should  be  employed,  ^nd  though  the  proprietor  would  not  at  first  admit  that 

oSoQ  of  those  articles  in  whichprecious  stones  ^7  Y^re  not  a  perfeot  match,  he  at  last  acknowledged 

rartistio  and  ornamental  purposes.  Looking  tiiat  there  was  a  differenoe^and  that  one  was  worth. 

DDdieds  of  years,  to  the  time  of  Benvenuto  ^^^  ^^^  ^^^^  *^®  <>*^er.    They  were  much  indebted 

would  find  a  much  higher  standard  than  ex-  ^  Professor  Church  for  bringing  this  subject  forward, 

r,  with  aU  our  advant-es  in  steam,  machinery,  "^^  insisting  as  he  had  on  the  important  of  due  care 

re  were  much  behind  in  such  mattera.  Great  *^^  ^^  ^  ^®  arrangement  of  form  and  colour,  for  it 

.  been  made  in  architecture,  sculpture,  and  ^"^  oj^y  V  attenticm  totiiese  points  tiiat  we  could 

I  he  hoped  the  reading  of  this  paper  might  ev«  hope  to  nval  the  IVench  and  other  workmen, 

to  this  subject  ^soTand  that  tiSey  mi|ht  Althou^fh  Amstardam  had  for  many  years  stood  ahnort 

untry  those  who  possessed  higher  trainmg  «Jone    in   the    cutting   of   diamonds,    he   understood 

devote  themselves,  as  they  £d  in  form^  ?^V*^  immense  deal  was  now  ^ing  done  m  England* 

working  up  of  these  highly  prired  and  ?'   ^^  .^'^^^  ^^  .^   theKoh-i-noor   had   been 

ductiOTs  of  nature.    Inthe  arts  he  had  immensely  reduced  m  size  from  injudicious  cuttmg. 

iie  practical  men  were  highly  cultivated,  He  believed  that  both  the  late  Pnnce  Consort  and 

ary  it  was  not  so ;  the  raraStiil  men  were  ^^  ^'^  ^  Welhnffton  were  consulted,  and  were  pre- 

ios,  and  the  designera  were  only  one  step  sent  at  the  cutting;  but  if  the  facte  were  as  repres^ted, 

wanted  a  higher  order  of  intellect  devoted  ^^  "howed  the  great  importance  of  more  perfect  know- 

m  they  might  hope  to  rival  the  works  of  ^^^  ^  ^^  manipulation  of  precious  stones, 

irhich  at  present  Aey  were  far  from  doing.  ^  ^  j  pj^^on,  while  quite  agreeing  with  Professor 

Its  had  listened  with  great  pleasure  to  the  Chureh  that  there  was  Uttle  talent  displayed  in  the 

the  same  time  he  thought  Professor  Chureh  mounting  of  precious  stones,  thought  they  could  hardly 

extent  put  the  cart  before  the  horse,  wonder   at    the    fact.    In  olden  times  jewellery  was 

as  a  verpr  difficult  subject,  and  was  very  only  worn  by  a   few,    and  the   Tnan    who  mounted 

but  iintd  it  was  so,  and  the  pubUc  could  the  stones  came  into  direct  contact  with  those  who 

0  distinction  between  precious  stones,  it  wore  them,  and  he  was  well  paid  for  his  labour, 
nnch  use  for  the  jeweUer  to  supply  them  it  would  be  scarcely  thought  fit  to  apprentice  a 
istic  form ;  hence  he  simply  made  what  boy  to  an  artist,  who  did  not  show  some  artistio 
le  believed  the  Chairman  woidd  bear  him  talent,  but  jewellery  was  taken  up  as  a  trade,  not 
tie  Science  and  Art  Examinations,  only  a  as  an  art,  and  boys  were  apprenticed    to   it    as   to 

1  went  up  for  mineralogy,  as  compared  any  mechanical  trade  without  any  talent  at  alL 
la  who  studied  other  subiecte,  and  until  it  it  was  simply  because  there  was  not  sufBoient 
fcivated,  he  feared  no  advance  would  be  demand  for  artistic  work,  that  they  did  not  have  it- 
ztistao  production  of  jewellery.  Prior  to  He  was  quite  sure  that  when  the  public  taste  was 
)  much  behind  JPrance  in  all  art  matters,  ahown  sufficiently  to  induce  men  of  talent  to  devote 
g  only  taught  to  a  few  who  were  supposed  themselves  to  it,  knowing  that  they  would  receive  that 
at  for  it ;  now  it  was  taught  to  almost  amount  of  remuneration  due  to  art  work,  there  would 
od  we  were  becoming  an  artistic  be  a  groat  improvement.  But  when  a  workman  simply 
fing  not  only  designen  for  our  own  received  an  order  for  one  article,  and  found  a  grosa 
for  others,  especially  the  United  States  gold  better,  he  would  naturally  devote  himself  to  the 
uea.     When  mineralogy  was  also  gene-  gross. 

we  might  hope  to  make  similar  advances 

"When  at  Hhe  Paris  Exhibition,  he  was  Kr.  Ford  desired  to  corroborate  the  remarks  which 

with   the  dexterity  of   the  French  in  had  been  made  by  Mr.  Prioe.    He  said  that  ^w^ocAom,  aa 

r  jeweUeiy,  but  he  hoped  through  the  generally  cut,  hid  the  flaws  in  various  stones,  and  as 

he  Society,  and  tiie  City  Guilds  Institute,  a  lapidary  of  some  fortv  yeara'  experience,  he  (Mr. 

Mnt  might  be  made.    At  the  present  time  Pord),    could   confirm  that  statement,  and  he  knew 

■faniily  to  money  value,  wid  would  not  ^^t  in   many  cases,    although   not   in   all,    it   waa 

it  fram  which  they  did  not  expect  to  reap  adopted   for    that   purpose.      Moonstones  were  very 

d  it  would  only  be  by  holing  out  to  common,  and  he  had  sold  them  in  quantities  at  4d. 

bope  that  artistio  work  would  command  a  and   6d   each.      It   was   not   to  be    supposed  that 

hat  attention  would  be  paid  to  the  subject,  jewellery  of  fine  quality  would  be  assodated  with  stones 

t  tiiat  improrement  might  be  expected.  of  that  small  value.  As  to  the  emerald,  he  would  say  that 
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it  vutixemattbeaQtifulBtone  of  anjnext  to  the  ruby, 

Tolgaz.  Witli  regard  to  '1'■""""■^  ontting,  Oie  practiiM 
limd  now  bo  improTed  and  greatly  incieaasd  in  amoiuit, 
that  he  believed  in  a  tsw  years'  time  the  trade  voidd  be 
dereloped  in  London  to  uie  extent  that  there  iraald  be 
iaotonee,  as  thare  wete  in  AmAtetdatn,  hBtinB-  tvo  oc 
iJwee  hmidi«d  men  at  work. 

Prof  BHOT  Ghnreh,  in  reply,  referred  to  the  exact  woida 
Iw  had  osed  irith  reference  to  cntting  stones  en  eaboeAoH  ; 
he  did  not  sire  it  aa  his  own  opinion,  or  as  the  practioe, 
bat  what  bad  been  advanoed  in  several  books,  and 
mpnnlillj  in  a  lecture  given  by  Mr.  Kn^kin  some  years 
■aga  at  Oxf (nd,  in  which  he  objected  toanyfaoettedatoneH 
■M  alL  And  tliere  wete  Beveral  others  of  the  stuns  school 
who  had  objected  orer  and  orer  agwn  to  any  facetted  . 
.■tones,  good,  bad,  or  indlSersnt.  He  did  not  agree 
that  the  oommenaal  value  of  a  material  —'--"-'-   


^  summing  np  the  doobrinea  put  Istti 
Keform  League  aafollows:—"lBt.  Tint  w 
not  contain  sufflcient  albuminwda  for  dis 
and  that  wheat-meal  bread  does  oootain  ■ 
least,  is  inoompuably  better  adaptedfor  hi 
while  bread.      2nd,  They  a      -■      -    * 


8  the 


1,  blue,  ( 


other  enamels  were  used,  whose  intrinnc  valne  was  a  very 
.small  sum  per  pound,  and  most  superb  ornaments  were 
produced  with  it  in  combination  with  gold  and  preoionfi 
stones,  whv  should  you  not  use  a  lovely,  brilliant,  hard 
substance  nke  the  moonstone  in  deoorative  jewel  work. 
There  were  one  or  two  speoiniens  in  the  case  on  the  table 
which  were  worthy  examples  of  the  exercise  of  a  good 
deal  of  labour.  It  was  quite  true  that  the  spinel  was  not 
quite  aa  hardaa  the  ruby,  bat  it  was  not  very  far  short  of 
It,  as  would  be  Been  by  the  table.  Hisownopinionof  the 
.«meraldwasthatit  was  a  lovely  stone,  and  with  regard  to 
fhe Jarsoon  and  tourmaline,  what  they  wanted  was  to 
lead  pnoUo  opinion  to  appredate  them.  Of  course  they 
would  not  pay ;  very  few  people  would  buy  them,  bnt 
there  were  some  coUectors  who  did  buy  these  stones,  end 
he  knew  of  many  pieces  of  qiinel  work  and  jargoou 
work  which  had  passed  into  very  good  bands.  It  was 
leally  not  aaoeaeaxj  to  know  much  about  min^alogy  to 
be  able  to  distingmsh  these  things.    An  educated,  ' 


TIm  duilTmsB,  in  proposing  a  vote  of  thanks  to  Pro- 
tsMM'  Chunh  for  his  paper,  said  he  ht^ed  that  a  great 
deal  of  good  would  result  from  it,  and  that  atti    " 


would  be  drawn  to  the  various  collections  which  bad 
been  mentioned.  He  had  lived  for  25  years  at  the 
South  Kensngton  Husenm,  but  be  should  take  an  early 
-opportunity  of  inspecting  the  Townabend  ooUeotion  wiui 
a  renewed  interest,  and  be  trusted  that,  out  of  the  million 
of  visitors  who  honoured  the  Moseum  during  the  year, 
many  would  be  led  to  study  (hat  collection  with  more 
attention.  The  authoritice,  after  what  had  been  said, 
would  take  care  to  have  oU  the  speoimenB  properly 
labelled,  and  possibly  thej  might  be  able  to  add  to  the 
'Collection  some  of  the  epeeimens  of  which  Profeesor 
<3iurch  had  referred. 

The  vote  of  thanks  was  passed  unanimonaly,  and  the 
meeting  separated. 


that  the  albuminoids  of  bnu  are  of  tin 

3rd.  Iliey  aasert  that  the  greater  pMt  of  I 
is  removed  with  the  removal  of  the  bni 
support  their  views  as  to  the  rdative  n 
meal  and  fine  flour  by  economic  oonsidenl 
elude  that  the  cheaper  is  by  far  the  better 
repudiate  the  universal  conolumons  arrint 
ence  to  the  relative  sieTits  of  white  and  tr 
being  not  due  to  the  diotatee  of  nstni 
selection  of  that  which  is  best  for  man,  bg 
and  an  ignorant  and  debased  taste.  Ctli 
ignioe  the  impossibility  of  obtaining  s  i 
well-aerated  bread  by  the  fermentative 
recognising  this,  they  imply  the  nea 
adaption  of  the  Dauglish  or  other  aitil 

Dr.  Graham  then  proceeds  to  examini 
the  argumentHpnt  forward  by  various  s 
Conference.  He  oonunencee  with  Mii 
Secretory  of  the  League,  who  mainta 
nourishing  bread  is  suffloient  to  snpp 
population.  To  this  Dr.  Oiohani  ol^ei 
alone  is  an  insufficient  diet  for  a  sei 
iLTiiTnnl  The  next  point  taken  up  is  the  ij 
bility  of  white  flour,  which  is  also  said  hj 
oontain  less  nourishment.  TothisDr.  & 
that  the  amount  of  bread  eaten  by  I 
practical  argument  on  the  other  side,  . 
inconceivable  to  believe  that  the  white 
Vienna,  Dresden,  or  Moscow,  all  rich  ii 
I  bat  deficient  in  bran,  could  be  injutit 
I  eating  them,  and  difBcult  to  digest.  H 
reason  ^Frenchmen  can  easily  digest  larg 
'  bread,  is  simply  because  the  bran  has  b 
,  Some  enthusiastic  remarks  of  Miss  Yi 
probabilitv  of  pauperism,  disease,  and 
abolished  by  the  use  of  whole- meal  bread 
bjDr.  Gcraham. 

The  nett  speaker  was  Professor  Hensli 
that  "  the  groin  consisted  of  two  pari 
white  tissue,  which  contained  a  prepondf 
of  but  little  nutritive  value,  and  the  outei 
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BBEAD  BEFOBU. 

Dr.  Oiaham,  the  author  of  the  Cantor  Leotnres  on 
"TheChemistry  of  Bread-making,"  delivered  in  18T9, 
Ims  paUiihed  in  the  Jiilltr  of  the  7th  February,  a  l<mg 
lettsr  on  the  subject  of  whatis called  "Bread  HeformT' 

Dc.  Gnthsm  oombats  many  of  the  statements  put 
lenmA  at  Uia  Mansion-htmse  Isjt  DeoBmbsr,  in  f srour 


gluten  phosphat    , 

To  this  Dr.  Graham  replies  :- 
miller  or  baiter  to  learn  that  the  fine  1 


France,  Hungary,  and  other  countries 
nutritive  value,  because  deflciGnt  in  gli: 
being  that  these  flours  are  richer  than  a 
the  amount  of  gluten  they  contain.  Pel 
feasor  meant  ouy  to  assert  that,  in  tiie 
ratio  of  albuminoids  (not  gluten,  bat  ch 
was  high  as  compared  with  starch ;  be  tl 
as  reported  in  your  paper,  the  statement 
plies  that  the  greater  portion  of  the  i 
groin,  being  deficient  in  gluten  and  rich 
but  little  nutritive  value.  It  is  almoAt  n 
that  the  statement  is  erroneoaa." 

FrofesBor  Chnndi  is  the  next  antag 
statement  that  the  finest  fiont  oontaini 
per-centage  of  nitrog«aons  tabstanoea  b  i 
Dr.  Graham.  By  Profeoor  Cliiirdi'B 
Graham  is  led  to  oanmeiit  oa  the  at^atai 
following  terms:— "Heta  and  tfa««  ai 
stimulated,  it  msy  be,  by  the  abeord  tal 
mtby  oonoomltsnts  of  the  f 
since  removed  by  the  Int 
appliances — will  eat  and  try  tc 
as  thirty  years'  axperienos  ha*  snaWB, 
Urge  wiU  have  DOM  olU.    ZadM^aoK 
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litihvlii*!,  luvakt  loM  goneback  to  tlie 
t^"S*vDaredproductof  frarmeatstioo.  The 
nam  d  bwd-makiDg  in  Europe,  u  oom- 
I  lb  iBmanUtioti  procew,  is  uttcrlv  inaigmfi- 
nnlli.  In  ilioii,  on  Oiis  nuittei,'u  on  the 
'  Inn  ud  otber  uticlea  of  diet,  huty 
lUBf  mare  diemioal  data  as  a  guide,  have 
todictaMto  tlie  worldaa  to  what  it  ihonld 
kit  it  dMnld  drink.  Tho  world  eatji  and 
t  it  likM,  not  wh&t  ornJe  and  KroimdleaH 
itet,  and  in  ao  doin  jr  it  ia,  ia  the  long-  run, 
»iod  there  an  iuadoctivo  craving  may  be 
JP>,  but,  as  a  mle,  where  Datural  preference 
n  Mif  nee  conflict,  the  latter  has  jrone  wreng 
ne  lai  ill-fauuded  awiuuptiouN. 

CKun^  gave  the  ratio  of  albmninoidd  to 
to  3  in  whole  meal  bread,  but  ooiy  1  to  TJ 
■Ute  titGad.  This  awortion  in  diaputed  bv 
Wiun,  who  aaya:— "Even  with  Engliafi 
■tic  of  albuioinoida  to  010111)1  i«  much  higher 
•nd  >s  two-thirds  of  all  the  wheat  we  con- 
fvitd  from  countrie*  of  more  fsTuurable 
iditiuna,  and,  therefore,  with  a  higher 
of  the  aJbuminoidH,  the  statement  in  regard 
ii  utterly  erroDeoiu." 

im  then  gosH  on  :^"  The  relative  dietetic 
albuminoids  of  the  bran  and  the  gluteu  of 
uy  now  be  diacuafled  by  me,  in  the  exami- 

seoond  propoaition,  which,  briefly  put,  in 
icatea  of  bran  tor  human  food,  bsaiag  tbcir 
£re  chemical  onalyais,  assert  that  the 
of  bran,  and  also,  as  neceiiaarUy  ariaing 
ad  adhesion  to  mere  chemical  data,  those 
•laa,  peas,  linseed  take,  and  deoorticated 
f  finely  ground,  are  of  high  dietetic  value 
livorouB  animal,  auch  as  man.  How  cornea 
Ague,  while  denouncing  in  no  meaaured 
removal  of  bran  from  our  bread  material, 
ally  and  oousiateutly,  from  their  auolytioal 
rged  ua  to  go  bock  to  the  uao  oE  peas  and 

ouce  so  common,  and  oven  yet  not  al- 
act.  Again,  considering  the  high  per- 
tmminoids  in  barley,  oats,  in  beans,  peas, 
y  have  they  not  had  the  oourago  of  their 
nd  urged  that  all  these  should  be  ground 
used  as  human  food,  and  not  given,  as  at 
r  cattle,  to  elaborate  into  higher  produots 
icCion  of  our  camivoreua  iuntinoCs  'r  Liehig 
Iv  was  a  great  chemist,  but  he  wiia  also 
hFrrfore  liable  tuerr  ;  and  considering  tho 
3iowlcdgD  at  tho  time,  and  the  spcculutive 
IB  Gicasen  philosopher,  it  is  not  strange 
^  at  many  erroneous  conclusions  on  t£e 
iet«tioB.  Bearinjr  in  mind  the  cheapness 
,  pens,  and  feeding  barley  oomparcd  with 
asufEoient  ia  the  logio  of  the  following  : — 


e  paid  at  the  rate  of  from  lOd.  to  14d.  for 
hoald  only  cost  ua  2d.,  and  we  fed  our 
xMting  OS  Sd. ,  wheroas  wo  only  ought  to 
hing  per  pound  for  it.  IE  wo  eat  the 
i»  of  OUT  nain  in  the  shape  of  pork  in- 
T,  liebig  Uiought,  with  a  good  deal  of 
e  ware  Tory  bad  economists,  and  not  very 
emz,  hear,  and  langhter.)  It  olao  followed 
bad  load  to  our  oattle,  whilst  we  did  not 
fcod  tor  onnelTM.' 

Duanio  •fgiuneot  ia  to  he  allowed  ignor- 
labaaDnqnastunia  of  physiology,  why  did 
har  uroB  om  to  na  to  eat  tho  materials 
vf*,  alToha^ar  and  far  lioher  in  olbumi- 
Mat, Butaadcfginitg them  to  our  cattle? 
ha  «!•«■  Mdat  the  eo-ooUad  oonfarenoe, 


based  as  they  are  on  mere  chemical  data,  and  ntterlj 
oUivioiu  of  the  vast  differsnoe  betwoen  the  digestivs 
machinery  and  power  of  an  herbiToreus  anim^  with 
its  complex  digestive  appontus,  and  that  of  the  ^mjda 
one-stomached  semi-oamivorODS  man,  have  been  over 
and  over  again  repudiated  by  the  instinctiTe  cravings  ot 
Tn«T>lrin^  The    speakers    at   the    Bread 

Beform  Conference  made  use  of  chemical  analysis  to 
show  that  the  world  is  utterly  wrong  in  preferring  white 
bread  to  brown  bread,  or  whoLe-meal  bread.  tnsUno- 
tive  taleotioa  and  preference  is  ignorant  and  wasteful, 
and  chemical  analysis  ia  said  to  preve  it,  and  thersfoie 
we  must  eat  bran,  or  be  guilty  of  sinful  waste  and  crass 
ignorance  of  what  thcyarc  pleased  to  call  science.  But 
why  listen  to  Likes  and  dislikes  at  all,  and  not  urge  upim 
all  the  necessity  of  eating  gross,  hay,  oats,  straw,  and 
anv  other  vegetable  substaaoe  that  chemical  analyaia 
indicates  to  be  valuable,  and  that  good  economy  shows 
to  be  cheap.  This  may  seem  Hbsiud,  but  it  is  to  what 
the  chemii^  theories  of  the  bread  reformeni  must  drive 
them,  it  their  common  sense  be  not  better  than  their 

world  has  relegated  boin,  along  with  gross,  beans,  and 
peas  to  our  oattle,  and  in  miito  of  an  energetic  and  well- 
meont,  though  unscientific  movement,  tho  world  will 
continue  in  tMs  course,  because  based  on  real  phyaJolo- 
gicol  ueceasitieH  of  Bnimnl  digestion  and  elaborotiiui,  aod 
not  on  hasty  scientific,  su-c^led,  aasumptions.  Though 
a  chemist  myself,  I  must  protest  against  obscure 
physiological  phenomena,  requiring  all  the  highest 
powers  1^  the  ablest  physiologist  to  ba  able  to  do  more 
than  guess  at  darkly,  oeing  authorit&tively  aettled  hy 
the  mere  chemical  analyst  ....  The  ablest 
physiologists  of  Europe  are  unablo  to  explain  Uid 
obscure  phenoniiena  of  digestion,  elaboration,  and  repair 
of  the  tissues,  bnt  none  of  them  would  heaitato  to  reject 
with  contempt  statements  aatothodietetio  value  of  food 
substances  Iwsed  on  men  chemical  analyais.  In  short, 
chemical  analysis  is  utteriy  worthless  in  tettlin^  this 
questioni  we  require  other  and  more  legitimate  scientific 
aid ;  but  even  pkyaialogy  is  as  yet  unable  to  authorita- 
tively dictate  to  ua  in  this  matter,  and  when  it  isintuoll 
a  position  there  can  bo  but  little  doubt  that  its  oonoln- 
sions  will,  in  the  "■■■'"1  coincide  with  thoee  adopted  by 
the  instinctiTe  preferences  of  man  ;  and  these  ore  against 
bran,  beans,  and  peas,  and  such  like  cheap  and  nibo- 
genous  products." 
Frofeiisor  Graham  then  discusses  the  statement  that 


Cooper,  in  opposition  to  Proteasora  Church  and  Honslow. 
Dr.  Graham  then  remarks :  —  "  The  chOdren  of  the  poor, 
insufficiently  supplied  with  milk,  may  be  deprived  of  a 
sufficiency  of  buuo-forming  materials  when  dieted  too 
largely  on  bread.  This,  however,  can  easily  and  cheaply 
be  overcome  by  the  addition  of  precipitated  bone  phos- 
phate along  with  salt  in  the  formentation  pnx«iia,  or 
still  more  simjiy  by  the  use  of  tho  process  already 
patented  for  the  treatment  ot  yeast  for  biead-makiug. 
This  treatment  adds  bone-forming  material  to  stimulate 
the  yeast  organism,  and  also  to  incrcaae  the  quantity  of 
bone-forming  matter  in  our  bread.  Aa  this  prooeae  has 
tor  its  object  to  replace  dear  German  yeast  by  cheap  and 
powerful  Englinh  yoast,  this  aspect  ot  the  question  can 
be  readily  and  economically  met." 

The  fourth  propoaition  is  that  whoLe-meol  is  cheaper 
than  fine  flour,  and,  therefore,  economically  to  be  joe- 
ferred.  Uu  this  hood  I>r.  Oraham  remarks  that  the  poor 
in  large  towns  do  not  get  the  finest  white  bread,  but 
rather  bread  in  whichsomefinoly-greundbran  exists,  and, 
thcrefore,he  argues  that  ill-fed,  rickettj  children moM be 
aifected  by  other  comes  than  the  use  of  white  bread." 

Br.  Qraham  then  passes  on  (o  the  sixth  prepontioo 
given  in  his  liat.  On  this  be  says : — "  I  have,  in  mj 
lectures  at  the  Society  of  Arts,  explained  why  the 
ground  bran  and  ground  embryo  oct  so  iujuiiously  in 
the  teimentatioa  pcooeH  of  bnad-maUng,  and  Mm 
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there  ahown  that  these  albmninoidff,  like  thoee  in  barley 
meal,  hare  an  energetic  diastastic  action  on  the  starch, 
producing  too  mviSh.  maltose  and  dextrin,  which  have 
an  injnxions  effect  on  the  colour  ol  the  baked  bread. 
Again,  these  albuminoids,  together  with  those  found 
in  barley,  beans,  and  peas,  have  not  the  resisting  elastic 
action  of  the  gluten  of  wheat,  and,  therefore,  are  unable 
to  produce  the  light,  well-aerated,  and  eamlj-digested 
wheaten  bread,  such  as  we  find  in  a  good  white  loaf 
made  by  the  fermentation  process.  Tms  matter  need 
not  again  be  discussed  in  our  columns,  because  your 
readers  have  already  had  the  opportuni^  of  studying 
these  lectures  in  your  issues  ot  February,  1880,  and 
subsequent  months.  It  will  suffice  that  I  asain  repeat 
what  IS,  after  all,  known  to  every  baker,  that  finely- 
^^round  bran  injures  the  bread  by  its  injurious  action 
m  the  fermentation  process;  and,  further,  that  ill- 
elaborated  wheats  of  our  own  country,  of  bad  harvest 
conditions,  though  richer  in  albuminoids  than  that  of 
excellent  harvests,  are  oomparatively  poor  in  gluten,  the 
invaluable  essential  for  bread-making  and  for  food. 
Here  I  would  again  state  that  of  all  c^eals  wheat  aloue 
can  satisfv  the  conditions  of  the  fermentation  process  of 
bread-making,  and  even  with  wheat,  the  inferior — and, 
from  a  dietetic  point  of  view,  comparatively  useless- 
bran  must  be  removed." 

In  conclusion,  he  sums  up  the  statements  made  by  the 
advocates  for  the  consumption  of  bran,  by  saying  that, 
**  they  fail  to  support  their  assertions  on  the  following 
points:— 1st.  That  white  bread  is  d^dent  in  flcsh- 
zormers,  but  that  it  is  not  so  if  mixed  with  some  finely- 
ground  bran.  2nd.  In  their  contention,  explicit  or 
implied,  Inr  their  strange  adherence  to  chemical  analysis, 
that  all  albuminoids,  no  matter  the  origin,  are  of  equal 
▼alue  to  the  gluten  of  wheat  and  the  albuminoids  of 
flesh  for  semi-carnivorous  man.  3rd.  In  their  conten- 
tion that  three-fourths  of  the  bone  material  of  the  ash 
of  wheat  is  removed  bv  the  removal  of  the  bran. 
Further,  in  using  economical  and  andytical  data  to  sup- 
port them  in  their  charge  of  ignorance  on  the  part  of 
the^  miller,  baker,  and  consumer  of  bread,  they  have 
omitted  to  urge  the  far  greater  superiority,  in  both  of 
th^  respects,  of  beans,  peas,  barley,  linseed-cake,  &c., 
which,  from  their  anafvtical  standpoint,  diey  were 
bound  logically  to  do.  And  then  remarks  that,  <<tiie 
farmer,  miller,  and  baker  must  strive  to  improve  the 
dietetic  value  of  our  bread  in  the  following  respects : — 
(a.)  By  the  early  kiln-dryiug  of  ill-matured  and  ill- 
harvested  wheats  of  our  own  country,  {h.)  By  the 
judicious  admixture  of  *  hard ' — that  is,  highly  elabo- 
rated and  matured— foreign  wheats,  (c)  By  the  im- 
provement of  our  yesKt.  (rf.)  And  lastly,  by  taking 
C3u:e  that  the  flour  of  our  *soft,*  and  too  often  ill- 
matured  homo  wheats,  be  not  used  in  the  preparation  of 
the  *  ferment  *  and  *  sponge,'  but  only  in  the  *  dough  * 
stage.  Such,  it  seems  to  me,  are  the  right  methods  to 
adopt  in  the  improvement  of  the  bread  of  the  poor,  and 
not  oy  the  admixture  of  brau,  however  finely  g^und. 
The  bran  of  wheat— like  the  sldn  of  the  potato,  turnip, 
and  other  vegetable  products,  is  best  given  to  our  cattle 
for  elaboration  into  higher  albuminoids  for  our  use,  not- 
withstanding the  analytical  arguments  of  the  Bread 
Befonn  League." 


MARBLE  QUARRIES  OF  ALGERIA. 

Thirty-four  kilomHres  north-cast  of  Oran,  on  the 
high  road  to  Arzeu  and  Mostaganem,  is  the  small 
village  of  Mefessour ;  a  branch  road  to  the  north-west 
leads  to  the  still  smaller  village  of  Kleber.  Above  this 
rises  the  imposing  mountain  called  Djebel  Orousse, 
generally  called  "Montague  Grise  "  from  its  arid,  grey 
abearance.  The  chain  of  hills,  the  highest  point  of 
whidii  is  about  2,000  feet  above  the  sea,  stretdiee  in  a 
narth-easteriy  diroction  from  Gape  Aiguille  to  Qipe 
Ckrbtm,  And  Aidades  Gape  Ferrat.    The  central  pert  of 


the  range  forms  an  elevated  i^teau,  a 
leveL  with  a  superficies  of  1,500  or  2,000 
hardly  any  soil  or  vegetation,  nothing,  i 
as  Gonsul  Flayf  air  states  in  his  last  repa 
an  uninterrupted  mass  of  marble  and  brw 
and  finest,  probably,  that  the  worid  conti 
Playfair  gives  it  as  his  opinion  that,  i 
Mosque  of  Gordova,  which,  as  regards  n 
is  an  epitome  of  all  the  finest  Roman  and 
is  marble  of  greater  beauty  or  variety  to 
as  far  as  quantity  is  concerned,  there  is 
all  France  and  Italy  together,  not  exccpl 
tains  of  Garrara.  The  discovery  is  due 
Monte,  who  was  also  fortunate  enough 
well-known  quarries  of  alabaster,  cal 
onyx,'*  at  Ain  Tekbulet,  near  Tlem9en. 
them  from  the  Arabs  for  a  mere  trine,  a 
the  country  was  still  unsubdued,  and  wli 
approach  them  without  danger  to  his  lif( 
obtained  aconcession  of  the  *  *  Montague  C 
period  of  years,  and  on  very  f avourab 
area  is  about  1,500  or  2,000  acres  only,  \ 
obtained  all  the  land  round  about  in  wh: 
chance  of  marble  being  found,  amoun 
14,400  acres,  so  as  to  avoid  the  possib 
tition.  The  whole  of  this  area  is  an  unii 
of  marble  and  breccia,  which  only  req 
tadied  and  carried  away;  roads  have 
every  direction,  so  that  uiere  is  no  pra 
in  doing  either.  All  over  the  surface  < 
plateau  may  be  seen  circular  depressioi 
sites  of  Roman  quarries,  and  these,  to  i 
indicate  the  position  of  the  different 
soil,  where  any  exists,  is  of  a  deep  red  < 
ing  small  particles  of  iron  ore ;  mine 
mineral  exist  in  some  places,  and  havt 
but  there  is  not  a  sufficient  quantity  oi 
make  this  remunerative.  The  ore  has 
its  purpose— a  much  more  important  o 
ing  an  infinite  variety  of  rich  tints  to  t 
breccia  rocks.  Gonsul  Playfair  remai 
fear  to  say  ail  I  wish  on  this  subject,  '. 
charged  with  exaggeration,  but  in  solx 
the  two  days  I  spent  in  examining  the  g 
direction  I  passed  from  one  marvel  to  a 
in  amazement  at  the  magnificence  of  the 
has  so  long  lain,  I  will  not  say  conceal 
to  the  most  superficial  gaze  there.'* 
found  not  in  isolated  spots,  or  in  limited 
in  boundless  profusion,  and  capable  of 
liths  of  any  size.  Although  many  vari* 
in  practically  inexhaustible  quantities, 
common  is  the  "Giallo  .^tico." 
varieties  of  tint  are  found,  and  Signer  c 
that  some  of  it  is  precisely  similar  to  th: 
columns  of  ttie  Pantheon  at  Rome  arc  m 
delicate  and  beautiful,  as  well  as  the  mo 
marble  of  an  exquisite  rose  tint,  which  is 
used  either  in  large  masses  or  in  the  fin 
tion.  Gonsul  Plaviair  states  that  he  has  » 
made  of  it,  which  could  hardly  be  disti 
pink  coral,  and  blocks  from  which  the  ] 
might  be  cut.  With  this  rose-tinted 
found  a  rich  creamy  white,  and  anoth< 
white ;  but  it  is  in  the  breccias  that  the 
of  form  and  colour  is  to  be  found,  they 
perfectly  homogeneous,  the  pebbles  a 
which  form  the  mass  being  of  equal 
tddng  an  equally  good  pouah;  there 
advantage,  they  leave  no  holes  requiiini 
with  artificial  cement  when  worked. 
Exhibition  of  1878,  there  was  a  magnx 
marble  work  in  the  centre  of  theCkderie 
br  Monsieur  G^tini,  of  MaraeiUes, 
obtained  the  gold  medal.  Ahnott  every 
with  this  trophy,  Gonsul  Playftir  say 
from  ahe  quanies  of  Kleber.    Rram  in 
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9eir  that  tlia  oo8i  of  extnusting  the  mirble 
fOEtmgit  to  the  tea  for  (ihipmmit  if  not  great 
ifltio&of  theblockii  oosts  60  franos  per  cubic 
le  tnnnort  to  Oraa  (about  27  mibs)  costs 
aiidtoAziea(12]iii]es)  26fnui08.  Boyalties 
laddhion  to  about  80  francs  per  cubic  mfttze. 
ttted  ihst  the  marble  could  be  laid  on  the 
na  for  120  francs  per  cubic  mfttre,  or  landed 
i  for  less  than  200  francs.  The  only  other 
f  marble  found  in  Algeria  are  the  Algerian 
»  mentioned,  the  breccia  of  Ghennonah,  of  a 
flr  qtuditj,  and  the  white  marble  of  Filfila, 
^plaoea,  which    can    never   compete   with 


OVATION  OF  THE  CHESTNUT  IN 
TUSCANY. 

>to  tree  has  existed  for  centuries  in  Tuscany, 
U  time  nearly  every  hill  and  mountain  side 
"Wwith  its  foliage.  The  number  of  trees 
BToacanj  and  Lucca  at  the  present  time  is 
J^sereral  millions,  and  the  nut  and  wood 
wQted  more  to  the  maintenance  of  the  popu- 
one  of  the  dirtriots  than  anj  other  produc- 
Be  places,  in  fact,  wheat,  flour  and  com  meal 
r  raperseded  by  the  chestnut  flour,  which  is 
lung  and  much  cheaper  as  an  article  of  food 
rows  to  the  height  of  60  or  70  feet,  and 
maturity  at  the  age  of  60  jears;  its 
1  productiveness  last  for  more  than  100 
iny  parts  of  Tuscany  it  is  largely  cultivated, 
s  raised  from  the  seed  or  nut ;  the  larger 
Mnish  chestnut  is  cultivated  from  graf tmg 
jr  trees.  Mr.  Schuyler  Crosby,  the  United 
il  at  Florence,  states  that  there  are  six 
ids  of  chestnuts  cultivated — ^the  Marone, 
e  or  Carrara,  the  Pastinees,  the  Rossolo, 
nolo,  and  the  Brandiffliano.  The  metJiod  of 
B  as  follows :— The  chestnut  is  raised  from 
lanted  in  earth  which  has  been  softened 
eatedly  worked  over.  The  plantations  are 
latcd  near  a  stream,  and  tiie  ground  shaded 
r  trees  placed  close  together.  The  space 
the  cultivation  of  the  chestnut  is  divided  : 
,  six  or  seven  feet  wide,  and  in  each  of  \ 
re  dug  about  three  inches  deep,  and  at  a  j 
bout  six  inches  from  each  other.  ]n  these  I 
B  are  placed,  with  the  g^erms  downwards.  ' 
anure  is  not  largely  resorted  to,  although 
feet  of  rendering  the  plants  more  vigorous 
as  it  is  dangerous,  on  account  of  trans- 
the  young  tree,  finding  itself  on  soil  less 
bas  been  accustomed  to,  easily  languishes 
fter  two  years  the  plants  are  transplanted 
irt  of  the  plantation,  where  they  remain 


has   been  pieyiously  denuded   of    its   bark   in  like 
manner,    llie  cylinder  of  bark  is  then  carried  to  the 
stem  of  the  tree,  which  is  grafted.    This  stem,  having 
been  previously  denuded  of  its  bark,  and  cut  off  down 
to  the  place  where  the  ring  is  to  be  put  on,  is  then 
covered  with  the  rioff ,  whi(£  unites  with  the  growing 
bark,  and  sends  out  shoots  of  its  own  variety.    In  this 
manner  a  tree  is  covered  with  these  rings,  and  the 
natural  branches  beinff  cut  down,  all  the  force  of  the 
tree  is   expended  in  throwing  out  the  shoots  of  the 
large  chestnut  from  the  grafted  branches.    Qxeat  care 
is  always  taken  to  cut  off  all  shoots  of  the  common 
chestnut  that  may  appear  near  the  grafted  part,  as  they 
interfere  with  the  full  development  of  Uie  part  grafted. 
The  operation  of  grafting  by  rings  is  practised  in 
Tuscany  from  the  10th  of  A^  to  ^  1st  of  May,  that 
being  tne  time  when  the  sap  is  running  most  freely,  just 
before  the  leaves  and  buds  come  out.    A  method  of  pre- 
serving the  grafting  buds  so  that  they  may  be  food 
even  after  a  year,  is  to  place  them  in  tin  tubes  filled 
with  honey,  and  hermetically  sealed  immediately  on 
their  removal   from  the   tree ;     another   methoa   of 
transporting  the  grafting  buds,  is  by  putting  them 
into  nermetically  sealed  tubes  filled  witn  water ;  this 
method  can  only  be  used  for  transporting  the  buds  for 
distances  accomplished  under  forty  days.    The  chestnut 
produces  flowers  which  after  the  usufd  pro^^ess  of  the 
male  pollen  beinsr  deposited  on  the  ovaries  of  the  female 
flower,  become  onestnuts  or  the  seeds  of  the  tree ;  this 
change  of  the  flower  into  the  nut  takes  place  about  the 
end  of  July,  and  it  is  easy  to  foretell  the  crop  of  the 
year  by  the  state  of  the  nut  germs,  for  although  the 
flowers  may  have  been  abundajit,  fecundation  may  not 
have  taken  place  largely,  and  it  is  only  by  watching  the 
tree  carefully  after  it  has  flowered,  that  a  judgment  can 
be  formed  as  to  whether  the  production  will  be  good. 
The  ovaries  that  are  not  fecundated  bv  the  flowers 
change  into  useless  shells,  but  those  which  are  fecun- 
dated become  enclosed  in  buds  containing  one,  two,  or 
even  three  chestnuts.    The  nuts  arrive  at  maturity  in 
two  months  after  flowerinff',  that  is  to  say,  in  October, 
and  then  fall  to  the  ground  ;  they  are  also  beaten  from 
the  trees  hj  peasants  armed  with  long  poles,  but  this  is 
onl^  occasionally  done,  as  it  seriously  injures  future 
fnut  buds,  and  affects  the  yield  of  the  tree  for  another 
year.    The  chestnut  is  pruned  and  trimmed  every  three 
years,   which,  while  helping  the  tree    to  bear   more 


Her  which  they  are  placed  where  they  are 
remain  permanently.  The  season  usually 
■ansplanting  is  after  the  falling  of  the 
!h  it  is  frequently  done  even  as  late  as 
tCaroh.  There  are  two  methods  of  graft- 
(which  is  done  at  the  a^  of  Ave  or  six 

the  primitive  method  of  mserting  the  bud 
a  branch,  with  a  slit  in  it,  where  it  is  re- 
K  or  other  substances.  The  other,  which 
ind  has  proved  the  most  sucosssf  ul  in  its 
ts  in  cutting  larp^e  rings  of  bark  from  the 
le  large  or  Spanish  ch^tnut,  and  placing 
§pB  of  the  ordinary  kind ;  this  is  a  very 
ktioiit  requiring  grreat  care,  and  is  per- 
e  followmg  manner :— The  bark  of  the 
vat  is  out  into  drcles  on  the  twigs,  where 
'  apuaai',  oars  beinff  taken  to  have  one  or 

eaflB  cinle  or  cylinder,  the  bark  is  then 
m   to  kween  it  from  its  position,  and 

hj  hand,  until  a  hollow  cylinder  of  bark 
kM  i»  then  dnwn  np  by  the  stem,  that ' 


abundantly,  produces  wood  for  fuel  and  other  purposes, 
and  the  smaller  twigs  and  branches,  which  are  dried 
and  used  later  for  dj^ing  the  nuts.    The  leaves  are  also 
gathered  when  green  and  young,  and  pressed  flat  in 
larg^  bundles,  and  are  then  used  for  putting  under  pats 
of  butter,  and  in  making  a  kind  of  cake  called  **  need." 
The  Spanish  chestnut  has  been  cultivated  with  more 
than  usuied  care  and  success  in  the  province  of  Lucca, 
owing  to  the  laws  to  protect  it  from  destruction,  passed 
by  the  Luechesan  Republic  in  the  eleventh  century. 
The  chestnut  is  a  very  healthy  tree ;  in  fact,  the  only 
disease  to  which  it  is  liable  is  internal  decay  of  thie 
trunk.     Cases  have  been  known  where  the  whcde  life  of 
the  tree  has  been  carried  on  through  the  external  bark, 
while  tiie  interior  was  completely  destroyed ;  the  only 
way  to  arrest  this  disease  is  by  burning  out  the  whole 
of  Uie  interior  of  the  tree  by  a  slow  fire.    After  the  nuts 
are  gathered,  which  is  done  by  picking  up  those  whic^ 
have  fallen,   and  not  by  beatmg  the  tree,   they  are 
deposited  in  huts,  in  the  upper  part  of  which  deep 
trays  are  constructed  on  which  the    nuts  are  placed 
to  the  depth  of    six    inches;     in    these    huts   slow 
fires  of  green  wood  are  kept  up,  until  they  become  hard 
and  dry.    They  are  then  earned  to  the  mill,  where  they 
are  g^und  into  flour,  in  the  same  manner  as  com  or 
wheat.    From  this  flour  many  preparations  are  made, 
such  as  **  polenta,'*  and  various  jdnds  of  cakes,  fritters, 
and  even  a  heavy  kind  of  bread.    The  different  ways 
of  cooking  Uie  chestnut  flour  are  known  under  the 
popular  names  of  *'neooi,*'  **pattoni,"  "  castagnaooi/' 
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"daldi,"  "friteUi,"  &o.,  and  the  food  so  made  is 
sweet  and  agfreeable  to  the  taste.  The  oonntry  people 
oook  the  chestnuts  in  water,  and  make  use  of  tms  water 
as  a  medicine  for  chest  disuses,  colds,  and  coughs,  and 
in  most  cases  it  has  proved  beneficial.  The  fcNod  made 
of  the  diestnut,  wnidh  is  most  in  favour,  is  the 
*'  polenta,*'  made  by  simply  boiling  the  chestnut  flour 
in  water  for  ten  or  fifteen  minutes,  with  a  little  salt  to 
flavour  it,  care  being  taken  to  keep  up  a  constant 
movement  of  the  paste,  so  that  no  part  becomes  burnt, 
which  would  thus  spoil  the  mess;  it  is  eaten  with 
cream,  butter,  ham,  &c.,  and  is  most  health jand  nutri- 
tious. Another  kind  of  food  made  from  the  chestnut  is 
called  *'  need,"  which  is  flour  formed  into  a  cake,  and 
is  made  by  fint  mixing  the  flour  with  cold  water,  and 
making  oikeB  piled  on  each  other,  and  separated  by 
chestnut  leaves,  pressed  for  the  purpose,  and  moistened 
by  water;  the  whole  mass  is  then  cooked  over  a  hot  fire, 
and  the  cakes  taken  off  one  by  one,  when  the  leaves  are 
almost  burnt.  These  cakes  are  generally  eaten  with 
cheese,  Bologna  sausag^e,  and  meat.  Consul  Crosby 
states  that,  in  those  regions  where  the  inhabitant 
live  almost  entirely  on  the  chestnut,  they  are  of  better 
appearance,  and  as  strong  as  those  who  live  on  what  is 
considered  more  wholesome  and  nutritious  food. 


GOLD  MINING  IN  QUEENSLAND. 

It  appears  from  a  report,  issued  by  the  Department 
of  Mines,  Queensland,  which  has  just  been  presented  to 
Parliament,  that  the  approximate  yield  of  gold  in 
the  year  1879,  amountea  to  288,656  ounces,  as  com- 
pared with  309,612  ounces  in  1878.  This  decrease  of 
21,056  ounces  represents  a  loss  of  £73,696,  and  would 
seem  on  a  superficial  examination  to  be  a  very  severe 
falling  off  in  the  gold  yield  of  the  colony.  But  a 
decrease  was  anticipated,  owing  to  ^e  bed  of  the 
Palmer  Biver  (the  principal  deposit  of  alluvial  gold)  and 
its  auriferous  tributaries  having  been  to  a  great  extent 
repeatedly  worked  over,  and  consequently  until  new 
auriferous  ground  is  discovered,  a  falling  off  must  be 
expected.  Although  there  is  tlus  considerable  decrease 
in  the  quantity  of  alluvial  gold  produced,  it  has  not 
been  from  the  individual  earnings  of  the  alluvial  miners 
being  less  than  in  the  previous  year,  but  from  the  de- 
crease in  the  number  of  that  class  of  miners.  There 
has,  in  fact,  been  more  g^ld  produced  in  the  Palmer 
distoict,  relatively  to  the  number  of  miners  working 
during  1879,  than  there  was  during  the  previous  year. 
Tliis  IS  accounted  for  by  the  improvea  system  upon 
which  the  Chinese  now  work,  that  is,  in  large  gsnga 
sluicing,  instead  of  as  formerly,  in  small  parties 
cradling,  and  by  the  discovery  of  several  new  patches 
of  ground  which,  although  of  small  extent,  and  soon 
worked  out,  ^et  yielded  liurge  returns. 

The  quantity  of  gold  exported  in  1879  amounted  to 
281,652  ounces,  and  it  will  be  seen  that  there  is  a 
difference  of  7,004  oimces  between  the  amount  ex- 
ported, and  that  actually  produced.  This  is  due  to  the 
fact  that  a  considerable  quantity  of  gold  is  carried 
away  in  small  parcels,  by  persons  who  do  not  make 
entnes  of  it  at  the  Customs.  The  number  of  miners  at 
work  in  the  colony  in  1879  shows  a  decrease,  as  in  1878 
there  were  2,980  European  quariz  miners,  664  European 
alluvial  miners,  and  1,096  Chinese  alluvial  miners,  in 
all  14,490 ;  whereas  in  1879,  there  were  2,760  Euro- 
pean quartz  miners,  441  European  alluvial  miners,  and 
6,621  Chinese  alluvial  miners,  in  all  8,812.  Mr.  Lukin, 
the  under-secretary  of  mines,  explains  that  this  is  but  a 
rough  statement,  as  the  vrardens  of  the  separate  gold- 
proaucing  districts  have  not  the  means  of  obtaining  a 
very  accurate  estimate ;  it  is  possible  to  arrive  at  a 
reasonably^  oorroct  calculation  of  the  number  of  settied 
ouartz  mmers  on  the  older  fields,  but  not  of  the  large 
floating  population  of  alluvial  miners,  Chinese,  and 
pntpeekxn,  Bc&ttered  over  thousands  of  square  miles  of 


country.  The  decrease  in  the  munberof  GhiiMi 
is  very  great ;  it  appears,  however,  that  889 
district  alone,  that  m  Cookstown,  f6r  Cfaint,  w 
64  have  arrived  from  that  oountiy.  Nmnbeis 
for  southern  ports,  many  have  taken  to  acrim] 
other  pursoite,  a  considerable  number  om 
themselves  over  the  many  old  alluvial  fiel 
colony,  and  moving  about  in  jjarties  hsfo- 
escaped  enumeration  in  the  tc^als  retnnL- 
waraens  as  engaged  in  mining.  Death 
considerable  number  in  the  ^crease;  the 


among   the    Chinese   having  been  abnon^ 

during  the  early  part  of    1879.    The  fal i 

the  number  of  European  alluvial  miners  i^ 

for    by  the    exhaustion  of   the  alluvial  ^ 

decrease  in  the  number  of  quartz  miners  h^ 

principally  on  the  far  northern  fields,  wheroB 

been  disheartened  by  the  diffloultieB  againsU 

have  had  to  contend,  chiefly  through  the  ■_: 

of  capital  necessaty  to  work  the  ground. 

The  commercial  depression,  so  general  thzos 

colonies,  has  debanred  the  storekeepers,  tr* 

and  speculators  from  backing  the  working  ni 

previous  years,  when  money  was  plentifnl  M 

easily  obtained.     Quartz  mining  is,  howeveriii 

fact(ny  condition,  as  in  the  principal  reefing! 

those  of  ChartersTowers,  Gympie,  HodgkinMi, 

wood.  Palmer,  and  Etheridge  and  Gilbert—^ 

gold,  in  1879,  amounted  to    175,668    oum 

amount,  though  slightly  less  than  that  prodn 

two  previous  years,  considerably  exceeds  that 

when  it  amounted  to  161,687  ounces.    Thi 

however,  is  nothing  more  than  the  ordinary  \ 

observable  in  the  returns  from  all  cRtabliahed 

during  a  series  of  years.    Mr.  Bligh,  the  wa: 

district  of  Crympie,  partly  accounts  for  it  by 

that,  in  some  dividend*  paying  claims,  raiaiuj 

been  suspended  for  a  time  during  the  erectia 

mining  machinery,  a  chang^e  wMch,  though  < 

immediate  falling  off  in  the  production,  inev 

to  a  better  yield  in  the  future.      There  is  no 

in  the  richness  of  stone  at  the  deeper  levds 

worked,  and  new  and  promising  ground  has  h 

Several  new  reefs,  distant  about  ten  miles  fro 

of  Gympie,  but  within  the  Gympie  QcUd  I 

been  tried.     A  trial  crushing  from  the  fin 

covered  (the  Veteran)  gave  a  yield  of  neariy  i 

to  the  ton.    Equally  satisfactory  reports  ogo 

other  districts.    A  comparison  of  the  amon 

won  with  the  number  of  nuners  working,  i 

the  position  of  the  individual  miner  contii 

prove.      The  actual  number  of  men  wM 

Iluropeans,  3,191 ;  Chinese,  6,621  ;  makisf 

8,812.      As  the  total  yield  of  gold  for  til 

288,666  ounces,  which,  at  an  avenge  of  I 

ounce,  represented  £1,009,946,  it  places  thei 

each  individual  miner  at  £114  128.     For  tin 

it  was  £74  15s.  8d.      Excluding  alluvial  wd 

is  mainly  carried  on  b^  Chinese,  and  tiki 

reefing,  which  is  exclusively  in  thehaadsof ! 

it  appears  that  the  yield  in  1879  w«a  189,7 

total  value,  £664,094  ;  average  earnings  of  ( 

£260  ;  against  179,088  ounces  in  1878,  value 

average  earning  of  each  miner,  £201  9b.  9d. 


COBBESPOVBBVCB. 


BIGNALUNa  BY  SOUNB. 

Attention  having  been  called  lo  tlie  Ribjec 
signals  in  your  Jounmi,  it  msj  boI  lie  taUi 
your  readers  to  know  tiw^  whKmntnA 
and  patented  a  loiiDd  rigmd  irirfilll^  flMfwi 
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»  of  the  Trinity 


, alao  in  oombiiuitioii. 

tUiumntaa  hw  bMn  ■ubmitted  by 
'  £.  CglliiiaaD,  D  "'    ~ 

.  Timu  Qny, 
hda,indICr.  Doiigta«*>  Chkif  Ensinew  to 
Rovn,  Aod  oiMfiuMEOtA  wen  duoo  br  na 
loatftlwngraUemtsKtBlMkinUl,  on  Hio 

IHI.  W*  TBntore  to  nj  that  thli  tound 
IdiM,  wiU  prore  k  great  boon  to  oar 

pmnitiiiz  otdliaion,  uid  alao  for  conn 
Ha.  We  Aall  be  glad  to  give  farther  in- 
Um  naiid  mgnol  on  applioation  to 

SmTH.  BBtTTHxaa,  um  Co., 
BiiaWoAi, -.—----- 


,  Ibis  fonning  tvo 
lliQi  re^uUtmg  and  adjuitable  Btopa  an 
dsr  to  prodooe,  fiom  each  chamber,  two 
i,  me  a  hi^h  ■haip-toiiail  note,  the  other  b 
i,  TUs  bell  is  then  Mctued  to  a  aimpli- 
liich  admitatbe  steam  to  both  ohambera^ 
lilj  or  in  combiiiatioii.  The  iteam  being 
;  OQ  the  chamber  on  the  right  hand,  givec  ! 
aednote,  aod,  ontjiel^,  adeep  bawnote. 
ng  the  (team  to  act  upon  both  notes  iii 
t  fndiuwa  a  load,  peculiar,  barmonioui^ 
dssind,  the  regalating'  stop  can  bo  at, , 
it  the  high  and.  low  notes,  when  in 
vill  produce  a  discord  sound.  Distinct 
tiatio  aonnda  are  also  produced  hj  \ 
■  or  more  sounding  signal  whistles,  j 
combination,  each  pitched  in  a  diSerenl  i 
Ine  of  this  invention  oonaistB,  not  unl;  ^ 
I  high   and    low    notes   in   contiaat  and  , 

but  the  bar  or  blade  acts  as  a  kind  of 
d  when  the  Kteam  strikes  upon  it,  tbut.  | 
.and  to  penetrate  to  a  much  greater  dis-  j 
■i  than  tho  ordinarr  whistles  can  posaibl;  | 
enoe  of  the  sound  being  diffused  equallji 
id  also  in  consequence  of  the  wind  actinp; 
a  Ttdmne  of  steam,  iriii<A  weakens  as  wel] 
ta  taree,  Br  this  inTsotion  several  note* 
aed  separatUT,  and  in  oombination,  bj 
>r  more  metaUio  bladee  in  the  cylinder, 
,  to  regulate  them.  We  will  not  further 
the  attention  of  yonr  readers  by  giying 
marks  mm  it*  appUe«tion,   as  tinadj 

stated  hf  eminent  aothoritiee  upon  thfr 
dons  at  sm  happening  on  account  of 
le  of  sound  signals  being  in  use.  Our 
ilica  this  want.  The  high  note  may  be 
rboard,  the  low  note  may  be  blown  far 
two  in  combination  for  sstem.    These 

made  oontinaous,  because  they  are  dis- 
I,  its  adoption  obviates  the  difficulty  now 
.  of  the  ooaat  fog  ■ignal«  being  often  mis- 
)<A  steasMTs,  becAuaethe  sound  prodoced 
IB  la  so  marked  and  distinct,  that  it  would 
•nfale  to  mistake  one  for  the  other.  This 
Uy  appUee  to  the  soond  signal -whistle, 

.._  r_    .,  ^  pTtohed  in  dif - 


^o,  ^ 
lite  s; 


It  is  138  feet  long  by  lUfeet  wide,  and  has  an  BTeraoft 
height  of  about  42  feet.  It  ia  divided  down  u» 
middle  lengthwise  by  a  omtml  gallery.  llwTe  are 
doistem  all  around  it  on  the  grouod  floor,  and  the  walla 
aboT*  are  deoorated  in  moh  a  way  that  they  do  not 
aanst  in  the  tefleotjcm  or  diflosion  of  the  light.  Hio 
absenoe  of  a  oeUing' — the  Court  being  sky-ILghtsd — i* 
to  some  extent  compensated  for  by  drawing  the  blind* 
under  the  sky-lights. 

The  ezperimenta  oommenoed  about  twelve  mootha 
with  ei^it  lamp*  onhr  on  ime  side  of  tiu  Gomt. 
as  (hit  of  &ash.  The  dynamo  macliin» 
was  anven  or  an  dght  hone-power  Otto  gas-engin^ 
supplied  by  ueeeia.  CnMsley.  The  oompariacm  willk 
tbe  gaa  was  so  much  in  favour  of  electricity,  and  th* 
success  of  the  eneriment  so  encouraging,  mat  it  wa* 
determined  to  light  up  the  whole  court. 

The  gas  engine,  wluch  was  not  powerful  enough,  wa* 
replooed  by  a  I4-borse  power  "  semi-portable  steam 
engine,  by  Ransomes  &  Co.,  of  Ipuwich — anengincof 
sufficient  power  to  drive  double  the  required  nambei  of 
lights.  The  dynamo  macliiiie  is  a  Ko.  7  Brush.  Then 
are  aiiteon  lamps  in  all — eight  on  each  side  of  the  Court. 
The  mschioe  has  given  no  trouble  whatever,  and  it  has, 
OS  yet,  shown  no  signs  of  wear.  The  lamps  were  not 
oU  good,  and  it  was  found  that  they  required  careful 
adjustment,  but  when  once  they  were  got  tu  go  right 
they  continued  to  do  so,  and  have,  up  to  the  present, 
shown  no  signs  of  deterioration,  although  the  timfr 
during  which  they  have  been  in  operation  is  nine 
months. 

The  first  outlay  has  been  as  follows : — 

belting    ...,...' i420 

Lamps,  apparatni,  and  conducting  wire . .     381 
£1,204 
The  coot  of  working  haa  been,  from  June  S3nd  ta 
December  Slst,  during  which  period  tbe  lights  werft 
going  on  87  nights  for  a  total  time  of  369  honrs  :— 

£    ■.  d. 

Carbons    18    9  0 

OU,&c 4  II  ft 

Coal 11  14  0 

Wages 3*    7  8 


being  at  the  rate  of  3a.  lOd.  per  hour  of  light. 
Now,  the  consumption  of  gas  in  the  Conrt  wooU 

have  been  4,800  cubic  feet  per  hour,  which,  at  3a.  id. 
per  1,000  cubio  feet,  would  amount  to  16s.  per  hour, 
thus  showing  a  saving  of  working  expenses  of  12b.  2d. 
per  hour,  or,  since  the  Museum  is  lit  up  for  700  houra 
every  year,  a  total  saving  at  the  rate  of  £426  per 


a  oombinatfon,  and  pita 


7MY  OF  THE  ELECTKIG  LIGHT. 
IDT  Ji^OMil  wonid  not  allow  me  to  make 

to  Um  eoonomy  of  the  eleotrlo  light, 
•d  to  the  recent  advanoee  made  in 
1  ICascfc  Both,  bnt  some  of  the  facts  I 

Me  ao  inlasBting,  that  I  venture  to 
rv^v  bf  thla  &'(har  note.  At  tbe 
im  Mnaenm,  very  careAil  obMrvatJons 
*  OB  tba  nbiUi*  Mit  of  the  two  eyatema, 


of  the  picture  gallerias,  and  the  "  Life  "  room  of  tbe- 
Art  Sooool.  Tbe  capital  outlay  ahonld,  therefore,  b* 
£994.  In  injHng  a  fair  estimate  of  the  »"'"ii'1  ooat,  wfr 
should  also  allow  someUiing  for  per-oentage  on  oa^tal, 
and  something  for  wear  and  tear.    Take — 

£    s. 

Kper  oent.  cailheoa[utaI 49  10 

G  percent,  f or  weai  and  tear  of  eleotrioal 

apparatus 39    0 

S  per  cent,  for  depreoiation  of  oiginea, 

h). 21    0 

Total £109  10 
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leaving  a  tundcome  baltnoe  to  the  good  of  £31S  I0«.  as 
Bgsbut  HA.  The  results  of  the  workitie,  both  prsotl' 
eallr  and  flnBiicially,  have  proved  to  be,  at  South 
Kenrangton,  a  decided  auccesa. 

I  am  indebted  to  Colonel  Festicg,  R.B.,  who  haa 
charge  of  the  lighting,  for  theae  details. 

The  same  compm-isoo  Dannot  be  made  at  the  British 
Muacum,  for  no  gas  was  used  in  the  reading-room  before 
the  introduction  of  the  eleatrio  light,  but  the  coat  of 
lighting  haa  proved  to  be  5s.  6d.  per  hour — at  least  one- 
third  of  that  which  would  be  required  tor  gaa.  The 
HfBtcm  in  use  at  the  Moseum  is  Siemens's,  the  engine 
being  by  "WolliB  and  St^evena,  of  BoBlngHtoke. 

"An  exoellent  example  of  economic  electric  lighting, 
ia  that  of  MesETB.  Henry  Tate  and  Sous,  sugar  rofineiy, 
■Bilvortown.  A  email  Tangye  engine,  placed  nndor  the 
gnperviaion  of  the  driver  of  a,  large  engine  of  the  worka, 
drives  an  'A'  size  'Gramma'  machine,  which  feeda  a 
'Crompton'  'E'  lamp.  This  ia  hnng  at  a  height  of 
about  13  feet  from  the  ground  in  a  single  storey  shed, 
abont  SO  feet  long,  and  50  feet  wide,  and  having  an 
open  truBsed  roof.  The  light,  placed  about  midway, 
lengthwnya,  ha.a  a  Sat  canvas  ftamo,  forming  a  sort  of 
ceihag  directly  over  it,  to  help  to  diffuse  the  illumina- 
Uon.  The  whole  of  the  shed  is  well  lit ;  and  a  large 
quantity  of  Ught  also  penetrates  into  nn  adjoining  one 
of  simJlttT  dimensionB,  and  separated  by  a  row  of 
columns.  The  light  is  used  regularly  all  through  the 
night,  and  has  been  so  all  through  the  winter.  Measra. 
Tate  speak  highly  of  ita  efficiency.  To  ascertain  the 
Exact  cost  of  the  light,  as  well  as  of  the  gas  illumiiiB- 
tion  whioh  it  replaced,  a  gas-meter  waa  placed  to 
measure  the  consumption  of  the  gas  through  the  jets 
affected  ;  and  also  the  carbons  consumed  by  the  eloctric 
illuminaljon  were  noted.  A  series  of  careful  experi- 
ments, showed  that  during  a  winter's  night  of  H  hours' 
dniBtion,  the  iUuminatiou  by  electricity  cost  la.  Od., 
■while  that  by  gas  was  3b.  6d.,  or  lAd.  per  hour  against 
3d.  per  hour.  To  this  must  bo  added  ttie  greatly  in- 
creased illumination,  four  to  Ave  times,  given  by  the 
electrio  light,  to  the  benefit  of  the  work;  while  this 
last  illuminant  also  allowed,  during  the  process  of 
jnannfaotui«  of  the  mgar,  the  delicate  gradations  of 
tint  to  be  deceoted ;  and  so  to  avoid  those  miatakes, 
aometimea  costly  onee,  liable  to  arise  through  the 
yellow  tinge  of  gas  illumination.  This  alone  would 
addmuchto  the  above-named  economy,  ariatng  from  the 
use  of  electric  illumination  in  sugar  works." 

I  am  indebted  for  these  tacts  to  Mr.  J.  N.  Shoolbred, 
imdcr  whose  soperviBiou  the  arrangements  were  made. 
Some  excellent  experience  has  been  gained  at  the 
■hip-building  docks  in  Barrow-in-Furness,  where  the 
Srush  system  baa  been  applied  to  illuminate  several 
large  sheds  covering  the  punching  and  shearing 
machinery,  bending  blocks,  furnaces,  and  other  hrauchca 
of  this  gigantic  buduesa.  In  ono  shed,  which  was 
formerly  lighted  by  large  hlast-lampa,  in  which  torch 
odl  was  burnt,  costing  about  5d.  per  gallon,  and  in- 
Tolving  an  expenditure  of  £8  Bs.  per  week,  the  electric 
light  Ms  been  adopted  at  an  expt^nditure  of  £4  Us.  per 

The  erecting  ahop,  450  feet  by  !50  feel,  formerly 
dimly  lit  by  gas  at  a  cost  of  £22  per  week,  ia  now 
cdEciently  ht  by  electricity  at  liglf  the  coat. 

I  am  indebted  for  these  facta  to  Mr.  Humphreys,  the 
manager  of  the  works. 

The  Post-offico  authorities  have  contracted  with  Mr. 
M.  E,  Crompton,  to  Kght  up  the  Post-offico  at  Glasgow 
lor  the  same  price  as  they  have  hitherto  paid  for  gns, 
And  there  is  no  doubt  that  in  many  instances  tbia 
arrangement  will  leave  a  handsome  profit  to  Uie  Electrio 
light  Company.  They  are  about  to  try  the  BrocMo 
•ystem  in  tbo  telegraph  galleries,  and  the  Brash  system 
in  the  aewspaper  sorting  rooms  of  the  General  Post- 
offioe  in  St.  Martin's-le-Gwad. 

W.  H.  Pu«n. 


Earl  of  CsithneH. — James  Sinclair,  lltl 
Caithness,  whose  death  at  New  Yotk,  on  Mat 
March,  has  been  announced  by  telegram,  wi 
the  16th  December,  1821,  succeeded  his  fatbc 
Lud  was  created  Baron  Barrogill  in  the  Peeci 
United  Kingdom,  in  18G6.  He  was  elected  i 
the  Society  of  Artfi  in  1851,  and  was  ^loe. 
frem  1SG3  to  I8G7.  He  obtained  his  Fellows] 
Royal  Society  in  1SB2.  Lord  Caithness,  many ; 
introduced  on  his  estate  in  Caithness,  a  loca 
workingouordinaryniaGadiniisedroadfl;  healsi 
railway  pointa  of  a  new  description.  H 
genius  was  likewise  displayed  in  a  new 
for  washing  railway  carriages  by  mecbaniral  d 
an  improved  compass  of  great  steadinen;  ■ 
tape  loom,  by  which  a  weaver  might  step  ec 
ihuttlea  without  interfering  with  the  action  ofS 
fie  waa  aldlled  in  photography,  and  reoeiraJi 
a  landscape  at  one  of  the  exhibitions  held  ml 
days  of  the  photograpliic  art.  At  his  seat,  S 
park,  nenr  Welwyn,  ho  had  two  rooms  Bttoi 
photographic  and  engineerinjr  appliances,  I 
mental  pnrposea.  His  lord^p  had  the  in 
mnloDg  an  eitended  American  tour,  but  win 
on  hoard  the  steamer,  and  died  from  eihoust 
Fifth  Avenue  Hotel,  New  York,  shortly  afte: 


NOTES    ON    BOOKS. 


1S81. 

This  report,  whioh  contains  the  result  of  M 
Ormerod's  roaearchcs  on  this  sobject,  cont 
matter  conneoted  with  the  visitation  and  i 
insect  pests,  and  its  general  circulation  amco, 
and  g^^nera  is  likely,  in  some  measure,  toi 
extirpation  of  many  ot  the  most  destnictivB. 
the  weather  and  atmospheric  conditions  gene 
year  under  review.  Hiss  Ornicrod  shows  thai 
of  ISSO  was  remarkably  suitable  for  vegetal 
by  its  alternations  of  dry  and  sumiy  wea 
storms  or  periods  of  rainfall  to  press  on  the 
from  most  of  the  localities  where  the  wejitbe 
thus  favuiirablu  there  are  also  retnma  of  the  sn 
of  insect  injury.  The  great  insect  attack  i 
was  that  of  the  larr^  of  the  Tipula  olrraete, 
known  as  the  daddy  longlega.  Tho  carrot 
flies  were  also  very  destructive.  Aa  an  illi 
the  amount  ot  cud  the  grubs  of  insects  t 
it  may  be  mentioned  that  some  grubs  of 
long-legs  were  frozen  by  artificial  mel 
Kew  Observatory  down  to  a  tempwsti 
below  zero,  or  42°  of  frost,  and  thou 
all  the  grubs  died  under  the  expeiinM 
showed  that,  exceptionally,  the  grab  oo 
even  this  amount  of  cold,  to  all  aj^toraim 
As  a  further  proof  of  thia,  one  obserrer  m 
stances  where  the  gmbs  have  been  froxen 
were  quite  brittle,  and  upon  being  thavi 
lively  aa  ever.  An  experiment  aa  to  the  e 
is  recorded,  in  which  a  Dumber  of  oab' 
planted  in  flower-pots,  all  theplauta  bein^i 
thriving  state  before  the  grabs  wers  ia) 
"Salt  was  then  applied  upon  tho 

—  ^^-3         1_       j^i|M^*jy        OBtil       pin 
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i  ;  and,  cm  examixMitioii,  the  grab  was  fouad  Oold  Produetion  of  the  World.— The  reoent  report  of 

sed  depths  in  the  soil,  this  depth  below  the  Mr.  Burchaid,  Director  of  the  Mint  in  the  United  States, 

Beeming  to  be  xegnlated  bj  the  amount  of  salt  contains  a  riwtni  of  the  production  of  gold  and  sQver  for 

but  all  the  grubs  were  found  to  be  in  no  way  1879  and  the  two  previous  yean.    The  total  yields  were  :— 

le  for  the  application."  Soaking  in  strong  briDe  VtlOiB. 

ty-four  hours  has  been  tried,  but  it  has  not  '"      q^j^                 *'            mnt 

an  ;  and  shortoess  of  f ood  also  f or  a  long  time       i879 105,365,697  dols 81 ,037,220  dols. 

Iso  to  have  but  Lttle  effect  upon  them.    One       1878 119,031,085    „       ....    87,351,497    „ 

states  that  he  plaoed  some  of  them  in  a  glass       1877 113,947,173    „       •...    81,040,665    „S 

dth  a  litUe  soil,  but  no  plant  food,  and  three  ■  -~—^— 

after    they  appeared    all    right.      The    one  Total....    338,343,955    „               249,429,382    „ 

lat    seems    fatal   to  them  is  drought.     The  Or  a  grand  total  for  the  three  years  of  587,773,337  doUars, 

moth  {Abrax  at  groMtuitvriata)^  and  the  goose-  or  about  £146,943,000.    The  yield  of  gold  and  sUver  in 

iw    fly   {Nemmtui    Ribnii),  were  very  plenti-  the  United  States  during  1879   was   nearlv  eoual,   being 

and  destructive  to  gooseberry  bushes.     Re-  38,899,858  dollars  of  the  former,  and  40,812,132  dollars  of 

t  the  first,  picking  the  caterpillars  off  by  hand  S^n.!?^':.  ^^*^,  *^™,?  ^fK  ^"\  *  production  of 

Imodeofeflectix^ariddanob.    This,  however,  29,018,223  dollwis  aU  hi  gold,  and 

mm-mA^^a  ;a  o  4^Jun.  /^^^.^ofj/xTi   on^  \^«r<i<m<J  Russui,  wluch  fumishes  s  tolerably  umfosm  amiual  supply 

f^r;jr^J^X«^WW?crW?^^^  ofabout27,000,000dolbmiof^old,thoughbuta«mallqua£S5 

BiScattepedovOTbushMaftCT  thoroughly  wettmff  ^^  ^^^^     ^he  Mexican  yiofl  is  almoS  entirely  sUvw,  valui 

)  as  to  make  the  powder  stick,  is  recommended  27,000,000  dollars.    There  has  been  a  considerable  falling 

DS  mad  easily  applied  remedy.* '  It  is  neoessary ,  off  in  Uie  coinage  of  the  world  during  1 879  to  that  of  the  pre- 

r,  to  see  that  the  berries  are  carefully  washed  vious  years,  the  comage  of  1879  beina^  in  value  207,287,384 

fling  used,  as  the  powder  is  a  dangerous  poison,  dollars,  while  in  1 878  it  was  349,578,d24  dollars. 

w  with  Gishurst  compoundis  also  recommended.  Cardamom  Cuhlvation.-Thecultivationofcardamoma 

plans  are  recommended  by  different  observers  ^^  accoiding  to  Mr.  Markham,  carried  on  to  a  great  extent 

stermination  of  the  saw  fly,  one  of  whioh  is  on  the  western  slopes  of  the  Coorg  Mountains.    In  the  month 

Heoes  of  woollen  cloth  be  laid  amon^  the  bushes,  of  February,  the  Coorgs  start  from  their  villages,  and  arriving 

rin  deposit  her  eggs  on  them,  and  by  removing  on  the  mountain  slopes,  select  one  of  the  largest  trees,  giving 

0,  they  can  easily  be  destroyed.    Another  plan  a  preference  to  those  on  a  western  or  northern  slope.  Around 

inge  the  bushes  with  warm  water  in  the  sprmg,  this  selected  tree  they  raise  a  platform,  and  commence  to  fell 

Dg  taken  not  to  have  the  water  too  warm  to  i**    I^  felliM  it,  they  take  care  that  it  shall  fall  towards  the 

he  young  foliage.     The  best  plan,  however,  ^^„.°ll^it2P!^!!li?.^*^:J?Qn*S 

e 

ig  oiume  roima  eacn  Dusn ;  oy  wiis  means  ine  months,  theplantshaVereached'a  height  ^f  five  feet,  and  in  six 

ira  are  cleared  away  and  destroyed.  months  later,  that  is  26  months  after  the  first  sowing,  the 

■  first  clusters  of  flowers  begin  to  appear.    During  this  period 

the  ground  is  kept  constantly  cleared  of  all  weeds.    Six 

a  WW  k  T      KT  ATVa  montils  (October^  after  flowering,  the  first  crop  is  ready  for 

vaAaaAIa     HOTad*  picking,  but  a  full  crop  is  not  obtained  till  the  folio  wing  year. 

These  plantations  arekept  up  for  six  or  seven  years,  whoi 

♦  the  sou  having  become  exhausted,  fresh  ground  is  again 

cleared.    The  narvesting  is  attended  with  some  amount  of 

ma  in  Jamaiea. — From  a  memorandum  of  Mr.  suffering,  as  the  g^ress  which  springs  up  around  the  carda- 

a,  Director  of  Public  Ghudens  and  Plantations  in  mom  plsnts  cuts  like  a  knife,  and  large  leeches  are  very 

(dated  January  31,  1881),  it  appears  that,  in  the  abundant.    The  capsules,  when  picked,  are  packed  in  bags 

lof  18tii  August  last,  many  thousands  of  cinchona  and  carried  to  the  villages,  a  distance,  frequently,  of  ten  to 

m  blown  down  and  uprooted.    In  consequence,  it  twelve  miles.    Some  fsmUies  have  been  known  to  collect 

■Muy  to  resume  barking  qpentioas  in  spite  of  the  cardamoms  to  the  value  of  600  to  1 ,000  rupees  per  annum. 


lie  total  results  of  the  dnohomi  sales  during  the  lost  Near  the  former,  there  nses  a  sand-bank  about  35  vm^  in 

omhsnow  show  a  gross  return  of  41,696  pounds  «?t^*  and  some  10  yar^  .m  height.    On  its  surface  is 

•Ik  as  having  boon  shipped,  yielding  a  to  J  value  ^"j*^®  «*  ?"f  ^JJ?  ""^  7^^^^"^  ^1^^'  ""^l^^^H  "f^^^ 

«n   gV^  ^>  ^*^»  /t««*t^*6  »  "^w"  **"»*«  made,  and  of  different  diameters,  through  which  streams  of 

,  petroleum,  mixed  with  boiling  water,  gush  out  with  great 

ation. — It  appeare  from  Mr.  Giffien^s  report,  violence,  accompanied  with  a  noiso  as  though  two  or  three 

ocoeas  of  emigrants  to,  over  immigrants  from,  the  steamers  were  blowing  off  steam.    The  column  of  vapour 

tuntries  in  1 880  was  as  follows : — United  States,  that  ascends  from  it  would  doubtlcfls  be  seen  from  a  long 

British  North    America,    16,214;    Australasia,  distance,  were  it  not  shrouded  bv  the  thick  forest,  to  which 

n  other  parts,  6,995.    Compared  with  the  previous  the  petroleum  bods  that  evidentfy  lie  underneath  give  a  per- 

jncreaee  to  the  United  States  alone  was  68,000,  petual  greenness  and  freshness  of  foliage.    Dr.  McGregor 

reduction  to  Australasia  was  more  thui  50  per  stat^  mat  from  one  of  these  holes,  notwithstanding  the 

I  the  figures  of  the  previous  year.    In  1876  and  difficulties  of  the  position,  he  filled,  in  42  seconds,  a  vessel 

reen  60  and  70  per  cent,  of  the  whole  excess  of  containing  15  bottles,  or  as  fast  as  four  gallons  per  minute^ 

I  was  to  Australalsa ;  last  year  it  was  less  than  10  or  240  gallons  per  hour,  or  6,760  gallons  during  the  24  houn. 

if  the  whole.    There  left  our  shores  for  the  United  A   cunous   phenomenon   has   been   occasionally  seen    in 

,081  ^English,  14,471  Scotch,  and  83,018  Irish;  for  Venezuela  ever  since  the  con(][uest,  consisting  of  a  frequent 

orth  America,  13,541  English,  3,221  Scotch,  and  lightning,  without  any  explosion,  which  is  observable  from 

li  ;  for  Australasia,  15,176  English,  3,059  Scotch,  the  bar  at  the  entrance  of  the  Lake  of  Maracaibo,  close  to  the 

Irish;  forall places, English,  14,047,  Scotch  1,305,  island  of   Bajoseco,  and   which  Colonel    Codazzi,  in  his 

!>.     The  grand  total   is   227,542  compared  witii  geography,  attributes  to  the  vapour  ascending  from  the 

L 1879.     mdoding  foreigners,  332,294  individuals  Cienega  de  Agua  Caliente.     This  appearance,  called  by 

bonasy  281,680  as  stssrage  passengers,  and  50,734  mariners,  "  El  iarol  de  Maracaibo,"  is  more  probably  due  to 

paflMBicen.    Of  the  former  156,150  sailed  from  the  inflammable  gas  that  permeates  the  whole  district  to 

28.068  from  London,  1 9,068  from  other  English  such  an  extent  that  it  is  known  by  the  natives  as  El  Inf emcv 

,S4«  from  Glasgow ;  and  63,944  from  Londonderry  There  is  no  do  doubt  that  the  supply  of  petroleum  is  veij 

all  of  wluNB  went  to  the  American  Continent,  in  abundsnt  not  only  here  but  in  the  neighbouring  Bepubho 

rtion  of  17  to  the  Bq^bUc  to  one  to  the  Dominion,  of  Columbia,  where,  between  Escuque  and  Bettijoque,  the 
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labourers  gather  it  up'  in  handkerduefs,  which,  when  satu- 
rated, are  squeraed  out  into  barrels. — Timet. 

Hours  of  Labour  in  Fronoh  Maniifliotoriof.—- Tho  fol- 
lowing are  the  regulations  as  to  work  in  factories  definitely 
proposed  to  the  French  Chamber :— Art.  1 .  The  duration  of 
wo»  in  factories  and  workshops  must  not  exceed  ten  hours 
a  day,  or  six  days  a  week.  2.  Kightwork  (between  9  pjn. 
and  0  ajn.)  is  forbidden  in  these  establishments  so  far  as 
women  are  concerned ;  but,  in  the  event  of  stoppage  result- 
ing from  an  accidental  interruption,  or  force  majeure^  the 
above  restriction  may  be  temporarily  removed,  for  a  g^ven 
period,  by  the  local  committee  or  the  inspector  appointed  by 
the  law  of  1 871 .  3.  GK>veimment  regulanons  will  determine 
the  exceptions  to  the  provisions  contained  in  Arts.  1  and  2 
on  account  of  the  nature  of  the  industries,  &c.  4.  Any 
manufacturer  or  manager  acting  in  opposition  to  the  present 
law  and  the  Gtovemment  regulations  will  be  proceeded 
asainst,  and  punished  with  a  fine  of  from  1 6  to  20  francs. 
Tne  fine  will  be  enforced  as  often  as  persons  are  employed 
in  a  msnner  contrary  to  law,  provided  that  the  total  amounts 
do  not  exceed  600  fr.  (£20).  On  a  second  conviction  within 
twelve  months  of  the  former,  the  delinquents  shall  be  liable 
to  a  fine  of  from  50  to  500  fr.,  provided  that  the  total  sums 
do  not  exceed  1 ,000  fr.  (£40).  o.  The  local  committees  and 
inspectors  of  children's  work  in  factories  appointed  by  the 
Jaw  of  1874  are  charged  with  the  application  of  the  present 
law,  which  (6)  repeals  that  of  1848. 


xsETnros  of  the  socixtt. 

Obdinaby  Meethtos. 

Wednesday  evenings,  at  eight  o'clock:— 

Afbil  27.—"  Five  Years'  Experience  of  the  Working 
of  the  Trade  Marks'  Hegistration  Acts."    By  Ed]CU37d 

JOBKBOOBr* 

Mat  4. — '*  Buying  and  Selling ;  its  Nature  and  its 
Tools."  By  Profosaor  BoNAirr  F&iob,  M.A.  Lord 
Alfbed  S.  CHUiLOiiiLL  wiU  preside. 

Mat  11. — '  <  The  Manufacture  of  Glass  for  Decorative 
Purposes."  By  H.  J.  Powbll  (Whitefrisrs  Glass 
Woda). 

Mat  18.— «  The  Electrical  Baflway,  and  the  Trans- 
ndssion  of   Power  by  Electricity."     By  AiJEZAin>EB 

SlEMSNB. 

FOEEIGN  AND  COLONIAL  SECTION. 

Taesday  eveoiings,  at  eight  o'clock: — 

Mat  10.— '*  Trade  Behitions  between  Great  Britain 
and  her  Dependencies."    By  Wzlliax  Wssioabih. 

Applied  Chemistby  and  Physics  Section. 

Thursday  erenings,  at  eight  o'dook: — 

Afbil  28. — ' '  Impurities  in  Water,  and  their  Inflnenoe 
upon  its  Domestic  Utility."  By  G.  STEUJNaFi.EEr 
JOHMBOHy  F.O.S. 

Mat  12. — '*  Recent  Progress  ia  the  Mannfaotnre  and 
Applications  of  Steel."     By  Prof.  A.  K.  Htthzzkqton. 

Mat2C.— "Teleflrraphio  Photography."  By  Shel- 
pow)  BmwELL.  Prcl.  W.  G.  Adams,  F.B.S.,  will 
preside. 

Indian  Section. 

Friday  eyenings,  at  eight  o'clock : — 

Afbil  29.— « The  Building  Arts  of  India."  By 
Geneial  MiflLAOAv.  Andbsw  Gassxu,  Member  of  the 
Indian  Oeunoil,  will  preside. 

Mif  13.— «*Bunnah."  By  General  Sir  Abtsub 
Pbatbx,  0,C.M.G.,  K.C.S.I..  C.B. 

Membert  are  requested  to  notice  fhat  it  may  be 
neoesiary  to  make  alterations  in  the  dates  of  the 
shore  yapen. 


Cantob  Lectubxs. 

Monday  evenings,  at  eight  o'clock  :• 

The  Fourth  Oourse  will  be  on  ''The 
TM^^ong^**  by  Alan  S.  Cole.    Four  Lc 

S^Uabue  of  ike  Coune. 
Lectubb  n. — Apbil  11. 

Needlework  upon  a  material.  Needlewo 
rate  threads.  Venetian  needle-point  h 
point  and  tape  lace.  French  needle-point 
centres.    English  and  Flemish  needle-poL 

Lectubb  III. — ^Mat  2. 

Fringes.  Twisted  thread-work  in  Ei 
16th  oentury.  Early  designs  for  plaited 
threads.  Italian,  Flemish,  French,  and  i 
lace.    Laoes  of  primitiye  design. 

Lbotube  IV.— Mat  9. 

Retumi  as  to  styles  of  design  in  hai 
Traditional  patterns.  Sketch  of  ihsi  de 
inventions  for  knitting  and  weaving  thret 
laoe.  Diiferonoes  between  machine  an 
laces.  Modem  hand-made  laces  at  Bu 
Honiton,  &c. 

This  course  will  be  illustrated  by  speci 
Diagrams  and  photographs  enlarged  will 
mcanJB  of  the  Uuitem  and  oxyhydrogcn  11) 

The  Fifth  Course  will  be  on  "  CJolo 
and  its  Influence  upon  Various  Inc 
R.  Brudenell  Carter,  F.R.C.S.    Th 

May  16,  23,  30. 


rropuinon."    z.  jur. 
tatmg  Hsndling  and 
Boyal  Geomphioal,  XJ 
gardens,  w.,  8^  p.m. 


nxsasm  fob  thb  £H8inire 

MoNDAT,  April  11th...  SOCIETY  OF  AB1 
Adelphi,  W.C.,  8  p.m.  (Gsntor  lioctar 
Ck>lc,  ••  The  Art  of  liice-making.'*     (L 

Royal  United  Service  Institation,  White 
1.  Mr.  R.  Griffiths,  "  On  Recent  Expe 
PlDpuldon."    2.  Mr.  G.  Fawcus,  •*  On  ] 
Handling  and  Trareningr  of  Ha 
XJnivendty  of  Lone 
I.    Colonel  H.  C.  T 
fatonr  Rcmarlu  by  Mr.  R.  N.  Gust, ' 
the  ^ah-poflh  KafliB  of  the  Hindu  Kui 

Medioa),  II,  Chandoa  etrcct,  W.,  8^  p.m. 

Vidnna  Inatttate,  7,  Adelj^ii-terraee.  'W 
N.  Whitley, "  Suppoeed  Palaeolithic  To 
of  the  Axe,  Devoiuhire." 
Tuesday,  Apbil  l^H..Jfedioal  and  Chinirgic 
street,  OzfordHStrcet,  W.,  8^  p.m. 

Civil  Engineer!,  85,  Qx«tt  GeoiiKe^^. ,  We 
1.  DiaeoflBion  on  Mr.  B.  Buer'a  papt 
l4d«ral  Fk«8sare  of  Earthwork."  2.  Mr 
"The  Relative Vahxe of  Upland  and 
producing  Scour." 

Statistical,  Someraet-houB^tenaoe,  Stran 

Fhotagmnhie,  6a,  Fall-mall  East.  S.W..  f 

Anthropological  inatitate,  4,  St.  Martu 
8  p.m. 

Rond  Colonial.  Grosvenor  GaQcty  LA 
Bond-street,  W.,  8  p.m.  Mr.  Thoma»  A: 
land,  her  History,  Resources,  bnd  Futr 

Royal  HorticultamU  Soirth  KJBosmgtaa, ) 
Wkomksdat,  Apbil  19TH..JBanilMur7  Institute  of 
Conduit-street,  W^  8  p.m.  Addvcn  1 
of  CounoO,  Dr.  Birhardsoti,  entitled 
Sutfgestioas  tm  thehest  mode  of  dealing 
anoTother  Infleotlona  Diaeaaes  in  fiie 
other  large  Towns.^  * 

Graphic,  Utdrenity  OoQeffe,  W.C.,  S  pm 

Microscopical,  Kiiw'a  OoOeee.  W.a.  S  p 
Shrubaole  and  Hh.  F.  ffittoot  *'T1m 
Londm  Clay." 

Royal  litenry  Fond,  10^ 
Sp.mi 
TnuBSDAT,  Apbil  14tb.  .  .Tekgraph 

SB,  Great  Gooigevitnet,  8.' 
OeoiKB  Lane  Fntt  "  Ike  flpiniiiiaai  < 
TirtfctingaadHeattogforDomaitteaaa  < 
S.  frofeasosa  Anton  and  Iter.  "A  R 
Qaltanometer  for  Sttim^  Cvnttb." 
Perry  and  Ayrton,  •*  A  He^  Tnm 
monaaober." 

Mathematical,  U,  AlbaBarto-atnat,  W^l 
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VOTICES. 


CA9T0B  LECTTJBS8. 

)nd  lecture  of  the  fourth  course  was 
n  Monday,  12th  inst.,  by  Alan  S.  Cole, 
Art  of  Lace-making."  The  lecturer 
leedlework  upon  a  material,  needlework 
ate  threads,  and  the  yarious  kinds  of 
it  lace.  The  third  and  fourth  lectures 
sn  on  May  2  and  May  11  respectively. 


;eiok  and  colokial  section. 

April  5, 1881 ;  JohnBae,  M.D.,  P.R.S., 
.  The  paper  read  was  on  '* Canada: 
lony  and  the  new  Dominion.'*  The 
be  printed  in  the  next  number  of  the 


DIVOS     OP   THE   SOCIETT. 


CHEIOSTBT  AlTD  PHT8IC8  8ECTI0K. 

,  March  24,  1881 ;  Latimbb  Clabk, 

I  the  chair. 

r  read  was  on — 

TJTUBE     DEVELOPMENT     OF 
LEGTBICAL    APPLIANCES. 

•or  John  Perry,  B.S.,  Aisoe.  V.LC.E 

been  my  intention  to  introduce  this 
your  notice  by  spealdng  of  the  great 
■eal   aeienoe   has    already  done    for 

I  assure  you,  that  I  had  arranged  a 
re  haraoRue  on  this  subject,  touching 
nSy  and  Mewton,  and  Boyle,  and  Watt, 
j^vA  Joule,  and  Thomson,  showing 
these  men  in  their  laboratories  who 

way  lor  Stephenson,  Wheatstone  and 
18109  Hn^iefy  Bdison,  and  Qraham  Bell. 


I  meant  to  tell  you  how,  in  days  gone  by,  a  few 
Birmingham  business  men  subscribed  to  give  their 
townsman,  Priestley,  sufficient  money  to  Hve  upon 
while  working  at  original  research;  and  I  felt  able 
to  prove  so  clearly  to  you,  that  it  was  for  the  good 
of  the  nation  to  proyide  scientific  men  with  large 
laboratories,  and  to  ensure  them  freedom  from 
ordinary  cares,  that  in  the  mere  preface  to  my 
proper  subject,  I  prepared  an  hour's  lecture. 
Luckily,  I  remembered  that  you  had  all  had 
opportunities  of  hearing  about  the  benefits  you  owe 
to  science ;  and  I  bethought  me  that  you  might 
even  be  tired  of  listening  to  truisms  regarding 
endowment  of  research;  truisms  to  members  of 
the  Society  of  Arts,  but  not  so  well  believed  in  by 
the  eeneral  public,  and  especially  by  that  section 
of  the  general  public  which  sees  reason  to  lean 
on  Mr.  Huskin,  in  whose  nostrils  the  mere  names 
of  Watt  and  Stephenson  are  as  the  savoury  odours 
of  the  Thames  at  low  water,  and  attends  to  the 
views  of  Sir  John  Ellesmere,  who  hated  telegrams 
more  than  ho  disliked  our  common  enemy.  Men 
of  this  stamp  may  well  think  of  the  future  with 
horror,  for  there  is  every  sign  that  applied 
science  is  increasing  the  acceleration  of  the 
rate  of  its  development.  To  such  men  I  would 
say — Put  a  stop  to  laboratory  work;  set  your 
faces  against  the  endowment  of  research ;  root 
up  the  acorn  if  you  would  not  in  the  future 
be  plagued  with  tbe  oak.  The  applied  science  of 
the  future  lies  invisible  and  small  in  the  operations 
of  the  men  who  work  at  pure  chemistry  and 
physics.  These  men  do  not  Imow  what  will  bo  the 
outcome  of  their  labours.  They  often  think  that 
they  sympathise  with  Mr.  Buskin ;  but  you  might 
as  well  ask  a  dram-drinker  to  give  up  that  which 
his  soul  loveth,  as  ask  a  man  who  has  done  real 
experimental  work  to  give  it  up.  I  have  often 
watched  Sir  William  Thomson,  to  whom  every 
object  in  nature  is  continually  suggesting  new 
ideas,  new  experiments ;  to  whom  every  particle 
of  brass  scraped  off  by  a  file  is  a  being  full  of  com- 
plication, an  object  of  interest,  and  a  thing  of 
beauty,  and  to  whom  tbe  study  of  the  bending  of 
a  bit  of  brass  wire  is  a  joy  for  ever.  Sir  Wimam 
Thomson  believes  in  applied  science,  but  such 
belief  has  really  nothing  to  do  with  the  delight 
which  he  and  every  other  experimenter  has  in  his 
work. 

Now,  electrical  science  has  reached  a  position 
from  which,  on  every  side,  hundreds  of  enticing 
paths  lead  forward  into  unexplored  regions  of 
nature.  At  every  step  in  advance,  the  laboratory 
worker  sees  to  right  and  left  of  him  new  and 
promising  lines  of  research ;  and  he  feels  that,  for 
the  work  to  be  done,  the  present  army  of  ex- 
plorers is  all  too  small  and  weak.  But  interest- 
ing as  it  might  be  to  prophesy  on  investigations 
newly  begun,  it  is  rather  my  purpose,  to-night,  to 
teJce  you  upon  the  well-trodoen  ground  prepared 
for  us  by  Faraday,  and  Joule,  and  Thomson,  to 
show  you  how,  in  one  or  two  g^reat  lines  of  the 
applied  science  of  electricity,  certain  fixed  laws  tell 
us  about  the  future.  I  shall  then  si>eak  of  a  few 
of  the  more  recent  discoveries. 

Now,  in  the  first  place,  you  must  remember  that 
electricity  is,  to  us,  something  that  can  be 
measured ;  althotigh,  unfortunately,  to  the  ordi- 
nary telegraph  operator,  this  is  not  the  case.  If 
you  can  imagine  a  mechanical  engineer  regarding 
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a  diitAnoo  of  ft  few  inches  u  being  equal  ..  . 

diBtance  of  a  few  miles,  or  eren.  of  a  few  ttunuand  1 
milea  ;  if  yon  can  imagine  a  grocer  to  confound  i 
an  ounce  of  lugar  with  a  ibip's-load  of  the  same 
material,  yon  get  a  too  tmthf  nl  idea  of  the  vague- 
ness, the  general  want  of  definiteneas,  in  the 
notions  of  nearly  all  students  of  this  subject 
□ntil  a  few  years  ago,  and,  I  am  sorry  to  say,  that 
much  of  this  vatpieneBS  is  still  to  be  found  eren  in 
modem  sdentifio  papers.  Perhaps,  when  eleotri- 
city  is  supplied  to  every  house  in  the  City  of  i 
Ijcmdon  at  a  certain  price  per  horse-power,  and  ia 
used  by  private  individualH  for  many  different 
pnrpos«e,  this  vagueness  will  finally  disappear. 

To  get  exact  ideas  in  any  department  of  physics, 
we  have  one  firm  foundation  to  build  upon,  viz., 
that  a  certain  amount  of  energy  or  power  of  doing 
work  remains  always  the  same,  in  whatever  form 
it  may  appear.  I  have  here  various  sources  of 
eleotncity^a  voltaic  cell,  a  thermopile,  a  glass-  ' 
plate  machine,  a  magneto -electric  machine,  widdi 
may  be  turned  by  hand,  and  two  dynamo- electric 
machines  outside,  which  I  can  drive  by  means  of 
a  steam-engine.  As  yon  know,  there  are  many 
others.  To  eJl  these,  some  form  of  energy  is 
given,  and  they  convert  thisenergy,  badly  or  well, 
into  electric  energy.  The  cell  bums  zinc;  in  the 
thermopile  gas  is  burnt ;  to  the  three  last  machines 
mechanical  energy  is  given;  they  all  give  out 
electrical  energy.  Now,  how  do  we  know  that 
there  is  a  production  of  dectrical  energy  ?  Let  us 
take  any  one  of  them  [this  voltaic  cell,  tor  instance). 
Some  form  of  energy  is  given  out,  for  you  see  that 
I  can  convert  it  into  heat.  (Experiment  shown.) 
Here  I  take  advantage  of  a  property  somewhat 
analogous  to  mechanical  friction. 

This  thermopile  is  also  generating  electricity.  To 
teat  this  I  connect  its  poles  to  the  vrire  of  a  galvano- 
metfT,  and  the  instantaneous  d^eddon  of  the 
needle  of  the  galvanometer  tells  me  about  the 
current.  (Experiment  shown.)  Here  is  another 
proof  that  some  kind  of  energy  is  traversing  the 
wire  connecting  these  two  screws.  The  two  wires 
are  attached  to  on  arrangement  at  the  other  end  of 
the  room;  when  I  complete  the  circuits,  whether 
I  do  it  here  or  there,  the  bell  rings.  (Eiperiment 
shown.)  You  see  that  in  this  case  the  heat  energy 
^ven  out  by  this  burning  gas  is  converted  partly 
into  electrical  energy,  in  which  state  it  can  be 
transmitted  to  a  considerable  distance,  and  there 
converted  into  mechanical  energy,  or  into  sound, 
or  into  any  other  form  of  energy.  In  these  and 
other  ways  we  can  detect  the  existence  of  the 
electrical  energy  coming  from  all  these  generators, 
and  measnTS  its  amount.  Now,  Joule's  experi- 
ments f«ll  us  that  any  generator  gives  out  exactly  I 
as  much  energy  as  is  given  to  it,  but  much  appea« 
m  the  form  of  heat.  All  these  generators  get 
heated,  and  may  be  said,  therefore,  to  waste 
energy.  One  great  object  of  the  inventors  of  snoh 
machines,  is  to  give  out  as  much  as  possible  of  the 
energy  supplied  to  them  in  the  shape  of  electrica) 
energy.  You  must  clearly  distinguish  between 
dectiicity  and  electrical  enei^,  A  miller 
does  not  merely  speak  of  the  quantity  of 
wat^  in  his  mill  •  dam ;  he  has  also  to 
oousideT  the  hdght  through  which  it  can 
Wl.  A.  weight  of  one  thousand  pomids  falling 
throngh  a  distanoe  of  one  inch  represents  therame 
ffurgy,  that  ia,  givei  out  the  same  amonnt  of  work 


falling  as  one  pound  throngh  one 
inches.  A  mere  stAtement,  then,  of  th 
of  electricity  given  out  by  a  machine  is  ii 
it  is  also  necesstry  to  state  what  is  the 
difference  of  potential  through  which  it 
The  quantity  of  electricity  in  a  thundt 
ijomparatively  small,  but  the  difference  c 
through  which  this  quantity  passes  whei 
occurs  is  exceedingly  great.  So  it  is  w: 
factors  of  the  electrical  energy  dereloji 
glass  machine.  The  quantity  of  electnt 
iible  from  this  machine  is  comparative!; 
it  is  like  a  small  quantity  of  water  at  c 
ingly  great  height,  whereas,  in  all  t 
macjiines  we  have,  in  the  on^ogy  of  th 
very  great  quantity  of  water  and  a  ' 
difference  of  level.  I  put  this  water  ai 
tore  you  because  you  have  all  more  or 
notions  about  water,  and  because,  witi 
limits,  the  analogy  is  a  very  true  oni 
traced  it  more  fully  in  the  wall-sheet  I. 


Wilt,- SHEET   I. 

We    Wmt  to  Uie   WaUr. 

We  W<,nl  to  V. 

1.  Steam    pump    bums 

Doal  and  hfts  water  to  a 

or  uses  meoba 

tigher  level. 

and   lifts    elec 

higher  level  oi 

2.  Energy   available  ia, 
amount  of  water  lifted  X 

2.  Energy 

amount  of  cl 

difference  of  level. 

difference  of  p 

3.  If  we  let  all  the  water 

3.  If   we 

flow  away  through  channel 
to  lower  level  without  doing 

electricity  fio- 

work,  its  energy  is  all  con- 

generator     to 

Tcrtcd  into  heat  betsause  of 

without    doin 

frictions:  reeistance  oi  pipe 

the  electrical  e 

or  chacnel. 

vertpd  into  he 

resJBtonce  of  « 

i.  If  we  let  water  work 

4.  If    we  1. 

a  hoist   as   well   as    flow 

trioity  work  i 

through     ciannelfl,      leas 

wcU  as  flow  tl 

water  flows  than    before. 

leas  flows  thai 

\eea   power  is   wasted   in 

the  rcmstancc 

0.  However    long    and 

5.   Howeret 

narrow      may      be      the 

thin    the   wic 

channels,    water   may    be 

electricity  ms. 

brought  from  any  distance. 

from  any   dit 

however  great,  to  give  out 

ever    groat,    i 

almoat      all     its      original 

almast     all 

energy  to  a  hoist.     This 

energy  to  am* 
requires  a  gn 

requires  a.  great  head  and 

small  quantity  of  water. 

of  potentials 

You  vill  readily  understand  then  tl 
purposes  it  is  necessary  to  have  ot 
energy  in  the  shape  of  a  small  qnantit, 
city  falling  throngh  a  great  difference! 


city  falling  through  a  si 
When  electricity  falls  through  ^  ^ 
potential,  this  difference  ia  called 
motive  force.  It  would  take  ma  too 
yon  why  we  use  two  terms  to  expnM 
to  be  the  same  tbing ;  but  btiel} 
' '  differeuoe  of  potentiBl  is  analogoH 
faienoe  of  prtasnre"  or  "heftd"  of  i 
soever  produced;  whereaa  alntro-ma 
aBBl<^ons  with  tJie  difibntuMof  pn 
and  behind  a  iihiiiiTji  iiiniiii^  jiMtii  ii 
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^tn  nnfortonato  miller  to  produce  bia 
V- 

object  of  my  paper  is  to  show  yon 
icMUB  h&re  very  definite  ideas  on  the 
tj  m  woTking  at ;  that  the  measure- 
rtidi  their  work  depends,  have  exact 
ind  tb»t  there  is  hardly  any  problem  in 
Hen's  powerg  which  yon  can  sot  before 
Te  which  they  may  not  hope  to  do  with 
isostly  apparatus.  Everybody  knows 
il  engineer  is  still  very  for  from  bariug 

limitiog  lengths  or  eizea  to  which  large 

I  other  Btmctures  may  be  built,  at  a 
IfiMcoBt.  Everybody  is  competent  to 
^y  correct  judgment  in  anch  matters, 
tybody  has  more  or  less  correct  notiona 
veight,  and  strength  of  materials.  And 
'.  wsy  that  yon  may  be  able  to  guess  of 
itotridan  may  do  in  the  future,  it  is 
^t  you  get  fairly  correct  ideas  of 
agnitudes ;    and  the  curious  fact    is 

how  simple  it  is  to  arrive  at  these 
1,  so  few  people  possess  them.     On  the 

II  and  in,  I  have  given  such  help  as 
visibly  in  this  matter ;  but  time  will 

f  my  entering  into  such  explanatory 
(ho<Jd  desire. 

BEET  II.—Elktbicii.  U^jnituhes. 
) 


of  copper  wire,   ona- 

au  iiicli  diameter 00(13  ohm 

.rdiuary  iron  telegraph 

10  to  20  ohms 

-  Heleniiua  ocUb    40  to  1,000,000 

graph  iniiulator 4,000,000,000,000 


rsot 


V<i\iM. 


opper-iroD  jnnctlonH  at  a 
1    of  temjierature  of    1° 

=  0000,01 

due  and  copper ^  0*75 

I'ecell =  M 

rClark'sBtandsrdcell..  =  1'43 

De  la  Rue's  batteries..  =   11,000 
flashes  jimbably  numy  millioiia  of  volts. 
u«d  by  us  in  some  experiments : — 
urometer. .....  =  almost  infinitely   small 

ate  galvanometer...,  =0-000,000,000,040 

eateil  from  Atlantic 

Then    25    words    per 

re  being- sent    ^0,000,001 

lea =  0-003 

m  dynamo  machine  ■ .  ^  6  to  100  Webers 
niit,  turrrnt  in  webere  =«  eltclromoiivt  fine 
•iilrnna  in  ohms. 

m. — Rate  op  Pboddotioii  op  Heat, 

■D  a  THZ  tBiXB  OF  UoBSE-FOWEB. 

J  of   a  mrcuit  ^  caTrent    in  webers   X 
ffirfin  volts -i-  746. 
jf  cinnit  —  airrenl  in  webers  X  diffirmvn 
'   "'    ■'  B  two  ends  of   tlie   part   of  the 
"16. 
t  in  webers   X  lemstance  of 

s  of  electiioily  in 


a  ciromt,  whote  electromotive  forcea  in  volta  are — E, , . 
E , ,  £c. ,  and  if  there  are  also  opposiDg  electro-motive  - 
foiaes,  F  F„  £c.,  volta,  and  if  C  is  the  current  in 
webeiB,  B.  the  whole  reaJstaaoe  of  tlie  cimnit  in 
ahnu,  P  the  total  horBe-pover  taken  in  at  the  gene- 
rators, Q,  the  total  borae-power  oonverted  into  some 
other  form  of  energy  and  given  out  at  the  ^ooea  whero 
there  ore  opposing  eleotromotive  foroes,  H  the  total 
horse-power  wasted   in  heat,   hecouae  of   reeistance, 

(E,  +  E.  +  &cO  -  (F,  +  F. -f  &o.} 


L(E.-f  E.-t-&c);  Q=^(F.-f-F,-(-&o.); 


The  lifting-power  of  an  electro  .magnet  of  given  ■ 
TOlome  is  proportional  to  the  bent  generated  against 
resiHtance  in  the  wire  of  the  magnet. 

The  future  of  many  electrical  appliance*  depends 
on  how  general  is  the  public  comprehension  of  the 
lessons  taught  by  these  wall-sheets.  If  a  few 
capitalists  in  Ijondon  would  only  spend  a  day  or 
two  in  learning  thoroughly  what  they  mean,  I  am 

r'ltc    sure   that   electrical   appliances  of  a   very 
tant   future  would   date   from   a   few   months 
hence. 

It  is  not  necessary  for  me  to  tell  you  now  that 
electrical  energy  may  bo  produced.  Nor  need  I 
waste  time  in  speaking  of  how  it  may  be  traos- 
mitted  to  a  distance  by  means  of  insulated  loetal  ■ 
wires.  A  more  important  fact  is  that,  when 
electricity  is  flowing  in  a  wire,  I  can  transforn^ 
part  of  ita  energy  into  other  shapes.  For  instance, 
here  is  an  iron  wire  of  2  ohms  rosistanoe.  Suppose- 
this  to  bo  in  a  cold  room,  and  I  turn  on  the  elec- 
tricity tap.  (An  electric  machine,  driven  outside  by 
Bgaa-engine,  is  heremy  aourceof  energy.)  This  wire- 
is  now  getting  a  supply  of  electrical  energy,  and  i» 
converting  it  into  heat.  Mr.  Andrews  tells  me  that 
there  is  now  a  current  of  20  webers  flowing 
through  the  wire,  and  hence  the  wire  is  giving  out 
more  than  one  horse-power  in  the  shape  of  neat. 
Some  of  you  may  have  thouKht  that  very  little 
heat  can  be  given  out  by  such  a  -wire ;  but  these 
are  the  exact  figures,  and  you  can  all  see  that  they 
represent  a  pretty  large  supply.  When  the  current 
has  been  flowing  for  a  ghort  time,  the  neighbour- 
hood of  this  wire  will  be  found  unpleasantly  warm, 
and  I  can  assure  you  that  the  use  of  this  instm- 
ment  for  certain  measuring  purposes  is  very  dis- 
agreeable in  the  summer  time.  It  is  hardly 
necessary  to  say  that  a  wire,  through  which  a 
current  is  flowing,  may  be  made  to  give  out  its 
heat  for  a  great  variety  of  purposes.  The  temper- 
ature may  be  pretty  much  what  we  nlease.  Thus, 
I  turn  the  tap,  and  this  -wire  gires  off  very  intense 
beat.    (Experiment  shown.) 

I  had  asked  my  friend,  Mr.  Andrews,  to  Ixnl 
water  for  you  by  means  of  a  hot  spiral  of  wire ; 
but  he  haa  given  us  something  of  nia  own  which 
is  very  much  better.  Tou  see  that  I  turn  this  tap, 
and  so  paaa  this  current  among  all  these  little  bits 
of  carbon  ;  first  we  have  bright  spots  of  light  hero 
aud  there  stealing  from  point  to  point;  then 
these  lights  fix  themselves  in  definite  plaoet,  and 
round  them  the  carbon  gets  red  hot,  until  we  get 
in  two  minotes  the  most  perfect  form  ot  fin  foe 
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heatinK  a  room  or  boUing  a  kettle  that  I  hare  ever 
■een.  I  have  in  vain  tried  to  get  Ur.  Andrews  to 
exhibit  before  yoa  to-nigbt  hia  exquisitely  simple 
p1at«  electric  U^tit.  I  hsTe  watclied  it  boming, 
aai  know  that  it  haa  a  future  before  it,  if  it  were 
only  from  the  Jftot  that  it  burns  stfadily  for  a  whole 
weak  with  a  powerful  arc  light  without  renewal  of 
tbp  carbons,  and  yet  these  carbons  might  be  put  in 
nne's  pocket,  and  the  lamp  thrown  aboat  anyhow, 
without  risk  of  anything  getting  out  of  order. 
The  ezoeBUTe  caution  of  the  inventor  prevents  my 
KhiTwing  you  this  simple  little  lamp.  My  own 
lamp  is  here  before  you,  but  beyond  telling  you 
that  it  is  very  simple,  nnd  that  only  one  magnet 
U  employed  in  the  regulation  and  separation  work, 
1  may  not  detain  you.  I  now  turn  another 
t>ip,  and  the  strip,  through  which  the  current 
passes,  becomes  while  hot,  and  we  call  it,  vatcuely, 
an  electric  light.  (Eiperiment  shown.)  This  is 
the  inoandsBcent  lii;bt  which  has  been  proposed 
for  use  in  ordinary  houses.  It  is,  confessedly,  not 
economical,  hut  it  is  very  convenient  for  chamber 
use.  I  now  turn  another  tap,  and  you  see  a 
powerful  Sorrin  lamp,  which  I  mean  to  leave 
burning.  Yon  know  now  that  we  can  convert 
electrical   energy   into   heat   and  light;   but  the 

Saestion  is,  how  much  of  a  result  do  we  get  for 
>n  power  expended  ? 

Professor  Ayrton  and  his  studenta  measure  at 
Co w^er- street,  Ist.  how  much  gas  is  being  used 
I>y  his  gas-engine ;  2nd,  how  much  horse-power 
is  being  actually  given  to  his  electric  machine; 
3rd,  how  much  current  is  produced  through  ex- 
ternal circuits  by  his  machine ;  4th,  the  resistance 
nf  these  oircaits.  He  can  now  calculate  exactly 
how  much  horse-power  ia  expended  in  any  part  of 
t^ese circuits :  and  also  howmuchlight  is  actually 
given  out  by  an  electric  lamp. 

I  must  now  try  to  give  you  an  idea  as  to  how 
these  mcasaremeDtfi  are  made.  The  very  elegant 
dynamomt>ter  employed  by  our  Chairman  to 
measure  the  power  which  ia  being  transmitted  to 
a  machine,  I  am  not  at  libert;  to  describe.  The 
plan  devised  by  Profeaaor  Ayrton  and  myself  is 
capable  of  being  apphed  at  very  small  coat  to 
existing  shafting  in  factories,  so  that  the  power 
given  to  any  shaft  may  be  known.  A  is  a  shaft 
which   is  to  receive  power,      b  is  a  loose  pulley 


flexible  steel,  its  boaa  being  kef 
Evidently  b  can  no  longer  be  calle 
if  it  turns  it  must  cause  the  shi 
the  turning  moment  is  accuratf'ly 
certain  amount  of  yielding  of  the  i 
If  this  yielding  ia  known,  and  all 
horao-power  transmitted  is  also  kn< 
we  copy  the  principle  of  General 
stead  of  usinghia  elaborate  system 
we  simplyconvert  the  tangential  at 
motion  which  is  visible.  This  n 
various  ways,  of  which  the  follow 
aimple.  A  stiS  arm,  E  X,  is  fixed 
A;  at  E  and  at  a  point  c  of  the 
of  two  light  links  are  pivoted,  w 
together  at  o.  where  there  ia 
Evidently,  if  the  distance  CE  becon 
much  power  is  being  transniitted,  1 

Fio.  2. 


Anotlur  unngtmenb  giTing  ^n 
FiO.  3. 
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m  the  ceutre.  Mid  therefore  th«  circle  of 
Mcnbed  hj  it  hM  a  gie&ter  radius.  The 
•ment  ihown  in  Kg.  3  ia  sometuDea  more 

leMnn  the  diitonoe  of  the  bead  from  the 
mean*  of  a  Male  aapported  level  with  the 
Other  dTnamometen,  which  have  till  now 
I  oae  are  ihown  in  the  diagrama.  For 
ing  Terj  stroog  Doireuts,  such  aa  are 
a  electric  lighting,  FrofcwoT  Ajrton  tmd 
have  devised  thia  "dead-beat"  galvano- 
•  Without  going  into  a  detailed  descrip- 
*■  the  inatroment,  I  may  mentioa  that 
{*iaea-  the  following  great  advantagea. 
^  can  the  atrength  of  any  current  be  read 
!•««  in  webera,  but  the  user  can  at  any 
^twt  bia  own  inBtnunent,  or  graduate  it,  h 
'hiaicaUy  called,  by  employing  only  the 
ttnireDt  produced  by  a  single  Daniell's  cell. 
'  '(nit  ia  arrived  at  by  the  device  of  oausing 
til  current  to  circulate  60  times  round  the 
Mi,  while  the  atrong  current  only  goes  round 
M;  a  special  form  of  comuiutatiag  arrange- 
tubling  the  very  same  wires  in  the  galvano- 
to  reeve  for  both  strong  and  weak  currents; 
oompariaons  con  be  made,  not  merely 
iautAy,  but  with  absolute  accuracy,  even  if 
ree  are   wound  on  the  galvanometer  quite 

'y- 

Qstrument  shown  in  this  diagram  may  be 
ed  in  the  same  manner,  as  it  is  also  provided 
)  same  Idnd  of  commutaW.    We  call  it  on 


e-powermeasxuer,  because  its  deflections  are 
onal  to  the  product  of  difference  of  potential 
led  in  an  electric  light,  into  current  flow- 
ngh  the  arc,  or  incandescent  carbon,  and 
eee  deflections  (see  wsll-gheet  II.,  p.  459) 
k^ajance  the  horse-power  given  out  at  that 
rhe  electro- dynamometers  of  Dr.  Siemens 
4r.  Andrews  are  here  before  you,  and  may 
during  the  reading  of  the  paper  to  measure 
.  Mr.  Andrews  simply  uses  a  st«el-yard  to 
the  attraction  between  two  coils,  when  the 
flows  in  them,  when  they  are  at  a  fixed  dia- 
iinder,  and  he,  therefore,  like  Dr.  Siemens, 
I  the  mean  sqiure  of  the  current  flowing, 
•bnmeiita  hsre  the  disadvantage  that  on 


inory  pair  o: 


spring  balance,  viz.,  that  a  sudden  temporurj 
change  in  the  ttiing  weighed  cannot  be  measured; 
but  they  have  the  advantage  of  great  aooniacy  in 
the  measurement  of  a  constant  effect. 

To  measure  the  light  itself  in  standard  candlei, 
the  students  in  the  course  of  electric  lighting, 
at  Cowper-atrefct,  employ  our  photometer  (Fig.  ^ 
of  whicit  three  specimens  are  before  you,  and  thera  U 
on  enlarged  drawing  on  the  wall.      The  piinoipl* 


of  old  methods  of  measurement  of  strong  lights 

was  to  weaken  the  intensity  of  illumination  of  a 
screen  by  taking  the  screen  for  enough  away. 
Duly  in  this  way  could  the  illumination  of  the 
screen  by  the  electrio  hght  be  mode  equal  to  the 
illumination  of  a  aiVnilaT  ecreen  by  a  standard 
candle.  Our  plan  of  weakening  the  light  from  an 
electric  lamp  is  not  by  going  forty  or  eighty  feet 
away  from  it — for  peo^e  who  deal  with  electrio 
lamps  do  not  often  posseBS  a  large  enough  chamber 
with  blackened  walls — but  by  letting,  instead,  the 
light  pass  through  a  concave  lens.  The  principle 
is  then  exceedingly  simple.  Mr.  WormeU  has  been 
making  a  few  measurfments  whilst  I  have  been 
talking,  and  I  see  that  this  electrio  light  seen 
through  green  glass  has  varied  from  2,214  to 
2,136  candles  in  the  last  three  minutes.  Sir 
William  Thomson  suggested  to  ua  to  make  two 
measurements,  one  through  green  and  the  other 
through  red  glass,  for  reasons  which  must  be 
obvious.  Anyone  who  may  wish  it  will  have  an 
opportunity  of  measuring  ike  power  of  an  electrio 
hght  for  himself  after  the  lecture. 

From  all  thia  you  will  see  that  perfect  methods 
exist  for  measuring  the  power  which  is  being 
given  out  as  Ijcat  or  light  in  any  part  of  a  circuit, 
HS  well  as  the  power  given  to  the  electrical 
machine.  In  fdct,  we  have  a  perfect  measure  of 
what  is  called  the  efficiency  of  our  arrangement. 

It  ia  hardly  necessary  to  tell  you  that  every 
house  and  every  street  may  bo  lighted  electrically. 
Into  the  proof  that,  in  the  future,  arc  lampa  of 
thousands  of  caudle  power  at  elevations  pro- 
portional to  the  square  roots  of  their  powers,  will 
be  used  for  large  spaces,  and  that  incandescent 
lamps  of  only  hundreds  of  candle  power  are  suit- 
able only  for  private  houses ;  into  a  consideration 
of  these  statements  I  shall  not  enter,  because  Pro- 
fessor Adams  is  dealing  wilb  the  question  in  hia 
Cantor  lectures.  You  all,  in  one  way  or  another, 
feel  that  electric  lighting  is  a  foregone  conclusion. 
B  ut,  perhaps,  you  were  notaware  that  buildings  m»j 
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be  heated  by  electricity.    The  neighbours  of  this 
iron  wire  will  say  that  it  gives  out  a  considerable 
quantity  of  heat,  but  whether  the  heating  may  be 
performed  economically  will  depend  on  the  story 
told  us  by  the  measurements  which  have  been 
made.    Now  let  me  turn  my  tap  again.    I  let  my 
current  pass  through  this  insigmncant  little  dynamo 
machine,  and  you  observe  that  it  is  in  motion ; 
not  only  is  it  in  motion  itself,  but  it  is  driving  this 
lathe.    A  machine  is  receiving  mechanical  energy 
outside,  it  converts  this  into  electrical  energy, 
which  is  conveyed  by  wires  into  the  room  and  to 
the  machine  before  you,  where  it  is  converted  into 
mechanical  energy  again.     I  think  I  shall  never 
iorget  the  astonishment  of  a  workman  in  Sheffield, 
who  had  put  up  a  saw-bench  for  use  at  Professor 
Ayrton's  lecture,  and  who  was  about  to  rehearse 
his  part.     He  looked  at  the  motionless  saw,  he 
had  his  hand  on  the  wood,  he  saw  there  was  a 
belt  from  a  little  mite  of  an  electric  machine,  two 
wires  dangled  from  the  ceiling  to  the  machine, 
and  this  was  all.    What  notions  of  being  played 
with  came  into  his  mind  I  do  not  know,  but  when, 
at  the  distant  place,  a  water-engine  was  started  to 
drive  the  distant  machine,  when  the  saw  set  ofP 
nearly  at  its  full  speed,  and  the  two  dangling 
wires  were  evidently  the  only  meUiods  of  com- 
munication, this  thoughtful  workman's  face  ex- 
pressed in  full  perfection  the  absence  of  all  his 
reasoning  powers.    I  do  not  wish  you  to  lose  your 
reasoning  powers,  but  it  is  necessary  that  you 
should  get  thoroughly  impressed  with  the  notion 
that  the  power  to  drive  this  lathe  is  actually  being 
transmitted  through  these  limp  and  motionless 
wires. 

I  should  like  to  be  able  to  hold  that  machine 
motionless,  and  to  prove  to  you  that  the  current 
flowing    through    the     wires     is     immediately 
diminished  when  the  machine  begins  to  move. 
In  fact,  I  want  to  show  you  that  this  machine 
produces  an  electromotive  force,  which  is  in  opposi- 
tion to  that  of  the  distant  machine.    You  see  that 
we  are  just  able  to  hold  it,  and  now  I  am  informed 
that  the  current  flowing  is  19*5  webers,  whereas 
if  we  let  it  run,  and  drive  the  lathe  and  the  sewing- 
machine  and  this  fan,  you  will  find  that  the  current 
is  diminished .  It  is  1 1  '2  webers,  or  about  half  what  it 
was  before.    It  is  not  necessary  to  give  you  further 
examples  of  this  transmission  of  power  by  elec- 
tricity, but  on  account  of  the  evident  importance 
of  the  matter  to  the  health  of  the  community,  I 
will  give  you  one  more,  and  I  turn  the  tap,  and  you 
all  see    that  the  insignificant   little  machine   is 
driving  a  ventilator.    This  ventilator  might  be 
used  in  a  chimney  in  the  summer  time  when  fires 
are  not  in  use,  or  m  any  suitable  outlet  from  rooms ; 
and  pray  remember  that  mechanical  ventilation  is 
ever  so  much  more  efficient  than  what  is  called 
natural  ventilation,  in  which  advantage  is  taken  of 
the  lightness  of  warm  gases. 

Now,  what  do  these  examples  show  you.  They 
show  that  if  I  have  a  steam-engine  in  my  back 
yard,  I  can  transmit  power  to  various  machines  in 
my  house,  and  if  you  measured  the  power  given  to 
these  machines,  you  would  find  it  to  be  less  than 
half  of  what  the  engine  driring  the  outside  electri6at 
machine  gives  to  it.    Further,  when  we  wanted  to 


find  that  not  only  do  the  two  eleetrioa] 

fet  heated  and  give  out  heat,  but  heat  i 
y  our  connecting  wires.  We  have  thi 
sider  our  most  important  question, 
energy  can  be  transmitted  to  a  distance 
to  many  thousands  of  miles,  but  can  it 
formed  at  the  distant  place  into  mechai 
other  required  form  of  energy,  nearl; 
amount  to  what  was  supplied?  XJnfori 
must  say  that  hitherto  the  practical  an 
to  us  by  existing  machines  is,  '*  No ; 
always  a  great  waste  due  to  the  heat 
above.  But,  fortunately,  we  have  fa 
measurements  of  which  I  have  already 
the  facts  given  us  by  Joule's  experii 
formulated  in  ways  we  can  understand, 
facts  tell  us  that  in  electric  machines  of 
and  in  their  connecting  wires,  there  w 
heating,  and  therefore  little  loss.  "S^ 
believe,  at  no  distant  date,  have  gn 
stations,  possibly  situated  at  the  botto: 
pits,  where  enormous  steam  -  engines 
enormous  electric  machines.  We  shall 
laid  along  every  street,  tapped  into  e 
as  gas-pipes  are  at  present;  we  shal 
quantity  of  electricity  used  in  each  h 
tered,  as  gas  is  at  present,  and  it  wil 
through  little  electric  machines  to  drive 
to  produce  ventilation,  to  replace 
fires,  to  work  apple-parers,  and  ma 
barbers'  brushes,  among  other  things,  i 
give  everybody  an  electric  light. 

Probably  you  think  it  very  strange  i 
show  you  the  inefficiency  of  electric  1 
of  energy,  and  then  make  this  very  bol 
Well,  the  fact  is,  that  the  ordina: 
machines  in  use  have  not  been  eonstru 
view  to  economy.  They  have  been  coi 
show  that  brilliant  lights  and  considei 
may  be  produced  from  small  machi 
have,  at  a  comparatively  small  cost 
attention  to  the  fact  that  electricity  is  a 
agency.  In  so  far  they  have  done  wi 
the  other  hand  they  gave  rise  to  the 
assumption  that  50  per  cent,  of  the 
power  given  to  the  generator,  was 
mum  amount  which  could  be  takes 
motor.  The  true  solution  of  the  ] 
transmission  of  power  was,  I  beliere, 
by  Professor  Ayrton  in  his  British 
lecture  at  Sheffield.  It  had  been  su] 
to  transmit  the  power  of  Niagara  Falls  v 
a  copper  cable  of  enormous  thich 
be  needed.  Mr.  Ayrton  showed  that 
power  might  be  transmitted  by  a  fine  ( 
if  it  could  only  be  sufficiently  well  insi 
also  showed  that,  instead  of  a  limiting 
50  percent.,  the  one  thing  preventing  c 
the  whole  of  our  power  was  the  mechax 
which  occurs  in  the  Tw«i/»TiiT^fi||,  He 
fact,  how  to  get  rid  of  electrical  frict 
briefly  give  you  our  ^aaons.  A 
Niagara  receives  mechanical  power,  ai 
electricity.  Call  this  the  generator,  as 
that  wall-sheet  HI  ieacAifiS  us  thatfhi 
power  is  proportional  to  the  eleotron 
produced  in  the  generatcnr,  mnltipli 
current  which  is  actually  aJlowad  to 


think  of  the  heating  of  buildings  and  the  boiling  of 

water,  it  was  all  very  well  to  speak  of  the  conver-  I  there  be  wires  to  another  eleotrjo  mac 

sion  of  electrical  energy  into  heat,  but  now  we  York,  which  will  recenre  eleotrioity,  a; 
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>>GiI  Fork,  u  this  machine  does  here.  Now, 
^  you  a  little  while  ago,  that  this  machine, 
ujr  he  called  the  motor,  produces  a  back 
lotrre  foroe,  and  the  mechanical  power 
t  it  pitmortional  to  the  back  electromotiye 
iltiplied  into  the  current.  The  current, 
oi  cxnirse,  the  same  at  Niagara  as  at  New 
>roportional  to  the  difference  of  the  two 
ti^e  forces,  and  the  heat  wasted  is  pro- 
to  'the  square  of  the  current.  You  see 
^  wall-sheet  HI,  that  we  have  the 
wpottion — -power  utilised  is  to  power 
ts  the  back  electromotive  force  of  the 
I  to  the  difference  between  electromotiye 
^  generator  and  motor.  This  reason  is 
*^y  and  yet  very  exactly  given  in  wall- 

Wall-sheet  rv. 

iMcnmodve  f ofoe  of  generator  be  E ;  of  motor 
total  resistance  of  circuit  be  R.  Then  if  we 
e  horse-power  received  by  the  gpenerator  at 
Q  the  horse-power  given  out  by  motor  at 
!k,  that  is,  utilised.  H  the  horse -power 
heat  in  machines  and  circuit.  C  the  current 
rough  the  circuit. 

E  — F 


P 

Q  = 

H  = 
Q  :  H  : 


K 

__  E  (E  — F) 


746  K 

F^_— F) 
746  R 

(E  — F)« 
746  R 

F  :  E  — F 


Lt  more  shortly  still,  the  power  wasted  is 
lal  to  the  square  of  the  current  flowing, 
he  {>ower  utilised  is  proportional  to  the 
nd  also  to  the  electromotive  force  of  the 
The  greater,  then,  we  make  the  electro- 
rces,  the  less  is  the  loss  of  power  in  the 
sration.    Perhaps  you  will  see  this  better 

water  analogy.  A  small  quantity  of 
ving  through  a  water-main,  may  convey 
nount  of  energy,  if  it  only  has  sufficient 
he  frictional  loss  of  power  is  indepen- 
the  head,  but  depends  very  much  on 
ity  of  water.  In  the  model  before  you 
ater  analogy.  (Experiment  shown.)  A 
lervoir,  k^  filled  with  water  by  a 
imp,  which  draws  the  water  from   the 

K  K.  Water  flows  from  reservoir  A  to 
seiToir,  B,  where  it  drives  a  turbine  giving 
due  to  itis  head,  B  K.  The  current  from 
irongh  the  communicating  pipe,  is  the 
iya,  00  long  as  A  and  B  are  at  the  same 

of  level,  and  therefore  the  frictional 
lergy  is  always  the  same,  whereas  the 
iaed  from  B,  1^  driving  the  turbine,  in- 
oportioDaUy  to  the  height  of  b  above  sea 

oltytlien,  to  which  the  above  laws  led 

▲;^Ttoa  and  myself  was  that  for  the 

rclopmant  of  the  transmission  and  distri- 

«k«trie  energy  it  will  be  necessary  to  use 

of  great  electromotive  foroe. 

ImpcntaBt  must   this  principle  be- 


come,   that    we   believe    there   is   a   future   in 
this    direction    for    the    employment    of   plate 
electrical    machines,     such    as    that    of    Holts. 
Now  the  electromotive  force  of  an  electric  machine 
may  be  increased  in  three  ways : — 1.  B^  increased 
speed,  as  you  easily  see  when  I  turn  this  magneto 
machine  more  rapidly.     2.  By  increased  strength 
of  magnetic  fields.    3.  By  increasing  the  length 
of  wire  on  the  moving  armature.   Of  uese  methods 
the  first  is  most  important.    Now,  if  iron  is  used 
in  the  armature,  since  it  is  magnetised  and  de- 
magnetised very  rapidly,  its  coerdtive  foroe  pre- 
vents   this    magnetisation    and    demagnetisation 
being  as  complete  at  the  high  speeds  I  contem- 
plated as  it  is  at  the  ordinary  speeds  of  the  present 
day.     I  say  this  in  spite  of  the  fact  shown  by 
some    unpubli^ed    experiments   of    ours,   which 
imply  that  the  magnetisation  and  demagnetisa- 
tion of  a  bundle  of  fine  soft  iron  wires  are  as 
complete  when  effected  sixty  times  per  second  as 
when    effected    once   per  second.      Besides  this, 
a  very  considerable  quantity  of  heat  is  developed 
in  such  rapid   magnetisation  and   demagnetisa- 
tion as  does  occur.    The  electric  machines  of  the 
future   will,   I   am   convinced,   be   without  iron 
in   their   movable  parts.     High  speeds  peeeni- 
tate  careful  construction  and  the  balancing  of 
moving  parts,  and  great  attention  being  given  to 
rubbing  surfaces.    By  rubbing  surfaces,  I  do  not 
merely  mean  tiie  bearings  of  the  machine,  but  the 
commutator,  which  is  rubbed  by  the   collecting 
brushes.     Much  of  the  waste  of  energy  by  mere 
mechanical    friction    which    occurs     in    electric 
machines  occurs  at  the  brushes;   but,   hitherto, 
other  waste  has  been  so  great  that  this  might  be 
neglected  as  imimportant.    But  it  is  very  import- 
ant in  the  machines  of  the  future.    The  loss  of 
energy  by  friction  is  proportional  to  the  number  of 
revolutions  per  minute,  and  to  the  diameter  of  the 
rubbing    surface.      I    have    given    considerable 
thought  to  the  reduction  of    this  friction,   and 
have  arrived  at  a  form    of   commutator  shown 
at  A  in   the   diagram   (Fig.    4),   which    largely 
diminishes    the    loss.     The    parts    of    the    com- 
mutator must  be  firmly    fixed,   but    they  must 
also  be  well  insulated  from  one  another,  there- 
fore   they    must    be    separated   by    some    rigid 
insulator,  such  as  ebonite,  at  the  places  where  they 
are  screwed  up;  hence  they  are  necessarily  far 
apart  at  these  places.    If  they  are  rubbed  at  these 
places,  however,  there  will  be  a  great  loss  of  power 
in  friction,  and  hence  they  ought  to  be  bent  m  to- 
wards the  axis  of  rotation,  where  they  may  be 
insulated  from  one  another  by  narrow  air  spaces, 
and  where  they  may  be  rubbed  by  the  bnuhes, 
with  only  a  small  waste  of  energy.    This  plan  I 
have  proved  to  be  quite  feasible.    In  the  larger 
machines  of  the  future,  its  importance  will  become 
much  more  manifest  than  it  can  be  in  existinff 
machines.    This  frictional  principle  is  illustrated 
by  the  model  before  you.    Mere  are  two  surfaoes, 
making   the   same   number   of   revolutions    per 
minute.    If  the  same  amount  of  rubbing  occurs, 
you  observe  that  when  I  rub  the  surface  of  larger 
diameter,  tiiere  is  great  loss  of  energy,  and  the 
motion  is  stopped ;  whereas,  when  I  rub  the  sur- 
face af  smaller  diameter,  there  is  only  a  small  loss 
of  energy,  and  the  motion  is  not  stopped.   (Ex- 
periment shown.) 
This  necessity  for  a  great  velocity  of  moving 
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Badebendf  comfortable,  and  baa  added 
v^MltL  Adding  to  ber  wealth  is  au  acci- 
9bct»  perbai>8,  bat  adding  to  tbe  happiness 
th  of  the  poorest  people  in  this  cradle  of 
O'&LXon  race  is  certaiuly  the  most  import- 
E  to  be  effected  by  the  wealth  of  Eug- 
<io  this,  through  tbe  agency  of  electricity, 
tore  a  bad  financial  investment. 
I  this  very  large  subject,  let  me  speak  of 
^e  applications  of  (hu  above  principles 
JO  a  future  before  them.  The  develop- 
"0  telephone  and  of  telephone  exchanges, 
T  person  in  London  cau  speak  directly 
1^  other  Londoner,  and,  indeed,  with 
■^f  person  in  the  country ;  this,  as  you  all 
^^^te  a  settled  matter,  although,  no  doubt, 
'^iittle  difficulties  still  to  be  surmounted. 
*W  of  a  telephone  wire  there  is  a  generator, 
Bto-electro  machine,  which  receives  sound 
And  gives  out  electricity.  At  the  other 
re  is  a  receiver  or  motor,  another  such 
▼hich  receives  electric  energy  and  gives 
f.  We  have,  in  fact,  a  simple  example, 
f  the  most  economical  exauiples  I  know 
2e  transmission  of  power  by  means  of 
Quick  speeds  caused  by  vibrations  of 
idred  times  per  second,  and  strong 
fields,  have  produce^l  this  wonderful 
which  enables  men  in  Paris  to  speak 
Ders  of  their  family  in  Marseilles.  Again, 
t  of  electric  railways  is  a  part  of  the 
er  subject  which  I  have  already  dealt 
ppose  you  all  know  the  general  principle 
railways  as  hitherto  constructea.  Only 
:e  to  observe  large  effects  produced,  the 
;h  is  now  working  before  you  would  give 
eas  of  future  constructions  of  this  kind 
lin  railway,  or  the  one  to  be  exhibited 
[In  this  experiment  a  circular  railway 
2d    from    a   magneto-electric    machine 

band.]     A  generator  of  electricity  is 

a  large  stationary  engine,  somewhere 
gbbourhood  of  the  railway.  A  motor 
age  receives  electric  energy  by  the  con- 
ils,  and  converts  this  into  mechanical 
rive  the  carriage.     Even  the  small  ex- 

of  Dr.  Siemens  show  that  there  can 
ibt  that  the  introduction  of  electric 
everywhere  is  merely  a  question  of 
kd  the  sacrifice  of  much  existing  plant. 

of  proof  was  very  much  needed  by 
But  the  electrician  sees  much  further; 
ittcT  insulation  for  the  conductor,  and 
I  of  the  above  principles  to  hundreds 
of  rail  instead  of  a  thousand  yards; 
.  fact,  that  the  larger  the  experiment, 
r  mnst  be  its  success.  He  looks  forward 
senoe  of  a  vitiated  atmosphere  in  our 
od  railways.  He  sees  that  the  weight 
or  there  will  be  no  heavy  locomotive 
ure;  each  carriage  will  have  its  own 
id  braking  machinery),  and  the  cost 
If  and  wear  and  tear  of  permanent 
become  less  than  one-quarter  of  what 
at  present;  he  sees,  in  fact,  all  the 
I  that  will  arise,  when,  instead  of  making 
team-engine  travel  backwards  and  for- 
b  earria^es,  the  carriages  alone  travel, 
■n-engine  is  not  near  tho  railway  at 
ftt  OMe»  a]80»  all  the  energy  at  present 


wasted  in  stopping  a  train,  will  simply  be  given 
back  to  the  generator. 

I  have  mentioned  electric  lighting,  and  tele- 
phones, and  railways,  because  1  know  that  many 
uf  you  must  have  expected  to  hear  of  them,  but 
I  mainly  wish  you  to  consider  these  appliances 
as  examples  simply  of  the  transmission  of  power 
by  electrical  means.  In  the  same  way  I  might 
refer  to  a  countless  number  of  other  appliances, 
giving  you  a  mere  catalogue  of  them ;  bu^  irom  the 
ordinary  house-bell  to  the  complicated  arrange- 
ment by  which  my  brother  regulates  the  weirs  on 
a  river  to  prevent  fioods ;  from  the  time-regnlat- 
ing  luxury  of  certain  dockmakers,  to  the  quadra - 
plex  telegraphy  of  Muirhead  and  Winter,  they 
are  simply  methods  of  transmitting  energy  by 
electricity,  and  as  such,  their  economical  develop- 
ment depends  on  the  recognition  of  the  above 
principles.  Take,  for  example,  the  case  of  ordinary 
telegraphy.  There  can  be  no  doubt  that  it  is 
absurd  to  fill  large  houses  with  tens  of  thousands 
of  voltaic  cells  to  work  telegraph  lines.  But  it  is 
not  sufficient  for  the  Post-office  authorities  to  feel 
the  annoyance,  and  merely  try  to  replace  batteries 
with  such  a  machine  as  you  see  before  you— a 
machine  of  but  one  ohm  resistance,  while  every 
mile  of  telegraph  wire  may  have  twenty  ohms 
resistance.  1  am  sure  that  everybody  belonging  to 
the  telegraph  department  will  be  satisfied  with  a 
change  that  gives  them  one  dynamo  machine  for  all 
those  thousands  of  sloppy  voltaic  cells ;  and  there  is 
no  longer  any  excuse  for  further  delay,  since  Mr. 
Schwendler  has  been  perfectly  successful  in  working 
long  telegraph  lines  in  India  in  this  very  manner. 

When  we  think  of  electricity  as  an  agent  by 
means  of  which  energy  may  be  transferred  and 
altered,  it  is  natural  to  ask  if,  by  means  of  it, 
energy  can  be  stored  up.  If  we  could  obtain  an 
efficient  method  of  storing  energy,  the  result  would 
bo  of  very  great  importance  in  a  variety  of  ways. 
Thus,  if  all  the  work  obtainable  from  the  tide 
filling  and  emptying  great  shallow  basins,  could 
be  stored  up,  so  that  it  might  be  given  out  steadily, 
and  only  at  our  pleasure ;  if  all  the  work  obtain- 
able from  wind-power,  which  is  constantly  vary- 
ing, could  likewise  be  stored  up,  so  as  to  bo  readily 
available,  a  long-standing  difficulty  would  be  got 
rid  of,  which  has  hitherto  prevented  the  working 
out  of  large  schemes  for  the  utilisation  of  these 
sources  of  natural  power.  And  not  only  in  these 
large  cases,  but  in  a  countless  number  of  other 
wa)  8,  is  it  important  to  possess  means  of  storing 
energy.  In  tne  manufacture  of  gunpowder,  and 
in  many  chemical  operations,  energy  is  stored  up ; 
but  no  such  method  can  ever  become  economical. 
It  has  to  be  remembered,  however,  that  electrical 
operations  may  be  made  as  economical  as  we  please ; 
and  however  insignificant  the  method  may  appear 
to  be  just  now,  it  may  assume  great  importance  in 
the  future,  from  the  fact  that,  with  the  exception 
of  itxe  lifting  of  heavy  bodies  to  higher  levels, 
an  electrical  method  of  storage  may  be  made  more 
economical  than  any  other.  Now  when  I  charge 
this  Leydon  jar  (experiment  shown)  you  know  that 
I  store  electrical  energy,  and  I  can  use  my  stored 
energy  at  any  future  time  if  the  insulation  of  my 
jar  is  good.  Thus  I  have  converted  a  small  store 
into  heat  and  light.  (Experiment  shown.)  Again, 
I  can  use  this  store  at  any  time  to  give  itself  out 
at  a  distant  place.     This  is  a  very  small  store. 
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But  now  obflenre  that  my  thermopile  has  been 
working  fornearly  anhour,  and  some  time  ago  it  had 
filled  these  two  test  tubes  with  oxygen  and  hydrogen. 
With  these  two  gases  I  can  produce,  as  you  all 
know,  a  most  intense  heat.  You  all  know  that 
this  lime  light  is  produced  simply  through  my 
baTine  such  a  store  in  these  iron  bottles  which  you 
see  before  you.  Bemembor  that  these  gases  might 
be  kept  stored  up  for  as  long  as  we  like,  and  that 
if  a  wiudmiU  worked  a  magneto-electric  machine 
it  could  produce  such  a  store  working  now  fast, 
now  slow.  Well,  but  I  can  take  this  store  and 
oonvert  it  again  into  electricity  with  very  little  loss. 
Ton  will  see  that  it  can  produce  an  electric  cur- 
rent if  we  have  two  similar  metal  plates  in  the 
positions  you  see  them  in,  and  if  I  connect  these 
metal  plates  through  the  galvanometer  (experiment 
shown],  you  have  there  evidence  of  a  current,  this 
deflection  of  the  needle  of  the  galvanometer.  This 
current  will  continue  to  flow,  and  the  electric 
energy  will  continue  to  be  given  out  until  all  the 
store  of  gas  disappears. 

Instead  of  using  that  weak  thermopile,  suppose 
I  had  used  this  strong  current  produced  by  the 
outside  engine,  you  see  now  much  more  rapidly  my 
store  is  formed.  (Experiment  shown,  in  which 
the  gases  rapidly  formed  were  used  to  produce 
an  oxy-hydrogen  lime  light.)  I  grant  that  the 
elaboration  of  this  gas  battery  into  a  compact  genera- 
tor sufficiently  powerful  to  produce  very  large 
effects,  is  a  proHem  of  some  expense  for  future 
workers ;  but  give  it  to  any  electrician,  and  make 
it  worth  his  while,  and  I  believe  that  such  a  gene- 
rator might  be  coxistructed  in  a  very  short  time. 

To  introduce  the  next  part  of  my  subject,  let  me 
ask — Can  anybody  hear  the  sound  made  by  a  puff 
of  air  as  it  passes  tiirough  the  hole  in  this  cardboard 
disc?  (Exx>eriment made.)  Nobody  heard  it,  or 
the  difference  produced  when  the  air  was  stopped 
by  the  cardbofu*d.  But  suppose  I  repeat  this  opera- 
tion several  hundred  times  per  second,  you  can  all 
hear  the  powerful  musical  note  given  out.  (Ex- 
pGriment^)  You  see,  then,  that  the  rapid  recurrence 
of  effects  may  be  very  sensible  to  us,  although  one 
such  effect  may  not  be  sensible.  In  the  same  way, 
if  light  streamed  through  one  of  the  holes  in  tins 
brass  disc  into  your  eyes,  it  would  not  produce  a 
very  striking  effect;  whereas  Professor  Tyndall 
says  that  when  such  a  disc  as  this  was  rotating  so 
as  to  let  the  light  falling  on  his  eyes  be  very  rapidly 
intermittent,  he  experienced  the  most  extraordinary 
sensations.  Again,  if  I  very  much  alter  the  mag- 
netic field  in  this  telephone,  by  bringing  a  powerful 
magnet  near  it,  with  great  care  in  listening  I  hear 
the  faintest  sigh,  due  to  the  diaphragm  settling 
itself  into  anew  position,  its  vibrations  dying  away 
as  it  does  so ;  and  if  I  brought  a  small  magnet 
near,  I  should  hear  nothing.  And  yet  the  change 
of  magnetism  which  produces  the  loud  telephonic 
effects  which  we  listen  to  is  almost  infinitely  smaller. 
Why  is  this  ?  It  is  due  to  the  rapid  recurrence  of 
the  effects.  Now  you  are  all  aware  of  the  import- 
ance of  the  telephone  as  a  method  of  communica- 
tion ;  I  believe  that  a  much  greater  importance  is 
in  store  for  it  as  a  laboratory  appliance. 

Here  is  a  selenium  cell  through  which  I  can 

pass  a  current  of  electricity  from  this  large  battery, 

irliioh  also  passes  through  these  two  telephones, 

which  I  oaa  hold  to  my  ears.    When  lieht  falls  on 

'*^-ftiiQ  its  electno  resistance  is  diminished, 


and  a  stroneer  onirent  tmssss.    Tbk  k 
discovered  by  Mr.   Wmoaghbj  Smit 
cannot  hear  in  the  telephone  any  effei 
by  letting  light  suddenly  fall  on  th 
Tne  difference  of  current  produced  i 
case  before  you  is  only  one  two-thon 
weber.    But  if  I  rotate  this  brass  d 
make  the  light  fall   with  intermxtti 
hundreds  of  times  in  a  second  on  ti 
I  can    distinctly   hear   a   musical   si 
is  what  Professor  Bell  has  been  exhik 
and  it    constitutes  the  principle  of 
phone.     Now  to  give  you  an  idea 
ground   which    the   use    of  the  pric 
currence    is    opening    up    in    labore 
let  me  speak  of  an  experiment  whid 
progress.    Professor  Bell  spoke  in  hi 
having  tried  to   stop  the  intermitti 
light  of  this  instrument  by  a  sheet 
like   this,    but   he   found    that  tber 
a  very  faint  sound  from  the  telepho 
it    occurred    to    Professor    Ayrton 
that  if  ebonite  is  transparent  to  soi 
invisible  radiation,  then  in  all  prol 
capable  of  refracting  such  invisible  n 
obtained  this  ebonite  lens,  and  two 
tried.    We  thought  the  lens    would 
invisible  rays  to  a  focus,  but  as  our  ] 
mounted,  so  that  we  could  move  it 
itself,  and  as  the  rays  are,  of  course,  qn 
so  that  our  eyes  cannot  help  us  to  f  ocu 
lens,  we  did  not  succeed  in  this  ver^ 
periment,  which  the  following  cxpei 
ever,  shows,  must  ultimately  be  succesc 
placed  the  cellat  Ain  this  diagramrPig. 
that  it  gave  out  no  sound,  bein^  bey^ 
of  the  beam  of  intermittent  light.    ^ 
prism  in  the  position  B,  in  which  y 
to  our  great  satisfaction,  a  sound  w( 
must  remember  that  this  sound, 
obtained  from  light  that    had    j 
ebonite,  was  exceedingly  feeble.     '.' 
listened  was  in  another  room,  so 
any  way  infiuenced  by  what  he  s 

Fio.  7. 
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ciseness  in  detecting   rc 
another  experimenter  pu 


JUUBNAL  OF  THE  SOCIETY  07  ABT8,  Arsn.  IS,  1881. 


gj  tiUiif  H  awB7  again.  Bo  thattliAre 
w  donbt  •■  to  the  origin  of  the  faint 
mti.  Wdl,  the  prism  cauaed  tiie  light 
mraJ,  and  now  tha  qaeatioD  iras  as 
neb  beading   it  produced.      We  pro- 

0  peom   of  line  piste,  with  alits  cut 
You    all    underrtancl,    I    hope,    that 

iJTinced  ph^cists  regard  a  metal  as  a 
opiqae  body,  even  to  invisible  rays,  so 
eta  only  pass  through  the  slit  in  oor  zinc. 
[dseed  the  slit  in  the  sine  within  a  short 
)f  the  edge  of  the  prism,   and  found  a 

1  which  the  raye,  passing  through  the 
Mched  the  seleninm.  The  sound  was 
bint.  Then  we  searched  on  the  selenium 
)dge  of  our  second  piece  of  zinc,  to  find 
n  of  the  cell  might  be  covered  without 
'the  Bound.  We  found  that  region,  and 
Hcond  slit  there.  Bays  passing  through 
iwerenowpossingthrough  the  second  sht. 
•*$  chaoKed  in  position,  the  sound  died 
itaneously.  Thus,  there  could  bono  donbt 
hst  ebonite  refracted  that  invisible  beam, 
h  nothing  else  is  as  yet  known.  If  our 
en  very  uoirow  we  could  have  measured 

the  index  of  refraction,  but  with 
ta  the  soonds  were  too  faint  to  be 
be  centre  of  London ;   so  all  that  we 

preaeut  is,  that  ebonite  certainly 
^t,  and  its  index  of  refraction  is, 
oite  roughly,  1*7.  Now,  it  is  somo~ 
)■  that  uis  was  the  rough  measuiement 
made.  For  Clerk  Maxwell's  theory, 
ia  propagated  through  space  like  an 
^etic  aistarbance,  requires  the  square 
IX  of  refraction,  for  light  of  very  low 
ty  to  be  equal  to  the  electric  specific 
ttpscity  of  the  substanoe,  and  it  has 
Imown  that  this  electric  constant  for 
iea  from  2*2  ti  3-5  in  different  speoi- 
>  square  of  1'7  is  2'S6.  Thus,  yon  see 
irious  following  out  of  onr  first  idea  ha 
rtber  backing  up  of  Clerk  Maxwell' 
[Tietio  theory  of  light.  This  and  other 
ins  which  we  are  now  prooetfdiog 
Tate  two  importaut  things,  namely — 
>le  of  recnrrent  effects  in  the  use  of  the 
has  opened  up  a  new  path  into  unex- 
ire;  and,  secondly,  the  laboratory  worker 

him  a  hundred  interesting  phenomena, 
it  to  be  investigated  at  once,  and  whioh 
lake  up  unless  he  gets  more  apparatus, 
y,  and  more  observing  eyes  and  working 

TO  yeai*  ago,  it  struck  Professor  Ayrton 
,  when  thuikiug  how  very  faint  a      '    ^ 
heard  distinctly  from  the  telephi 
ad  noises  in  the  neighbourhood,  that 
an   application  of  this  principle  of 
Isots  of  far  more  practical  import-e 
Other,  namely,  in  the  use  of  musioal 
oast  warnings  in  thick  weather.*     Ton 


snocessfnl,  but  onr  scheme  was  of  a  somewhat 
different  kind.  In  northern  Japan,  where  fogs 
are  the  nils  and  not  the  exception,  which  they 
England,  and  where  twanging  currents 
e  t£an  six  knots  are  common  off  many 
dangerous  parts  of  the  ooasis,  ship-masters  are 
very  much  in  the  habit  of  using  their  steam- 
whistles,  listening  for  the  eoho  £om  the  Bt«ep 
coasts,  and  judging  from  the  interval  of  elapsed 
time  what  is  their  distance  from  the  coast,  and 
what  is  their  position.  But  they  find  that  on 
many  foggy  days  they  can,  and  on  other  foggy 
days  they  cannot  use  this  method,  because  they 
may  hear  no  eoho,  although  quite  near  the  coast. 
Now,  it  seems  to  be  forgotten  by  everybody  that 
there  is  a  medium  of  communication  with  a  dis- 
tant ship,  namely  the  water,  which  is  not  at  aU 
infiuenced  by  changes  in  the  weather.  At  some 
twenty  or  thirty  feet  below  the  surface  there 
is  an  almost  perfect  calm,  althoae^h  there 
may  be  large  waves  at  the  surface.  Suppose  a 
large  water-siren  like  this  (experiment  shown)  is 
working  at  as  groat  a  depth  as  is  available,  off  a 
dangerous  coast,  thesound  it  gives  out  ia  transmitted 
as  to  be  heard  at  exceedingly  great  distances  by 
ear  pressed  against  a  strip  of  wood  or  metal 
pping  into  the  water.  If  the  atrip  is  connected 
tn  a  much  larger  wooden  or  metnllic  surface  in 
the  water  the  sound  is  heard  much  more  distinctly. 
Now,  the  sides  of  a  ship  form  a  very  large  collect- 
ing surface,  and  at  the  distance  of  several  miles 
from  such  a  water  siren  as  might  be  constructed, 
we  feel  quite  sure  that,  above  the  noise  of  engines 
and  flapping  sails,  above  the  far  more  troublesome 
noise  of  waves  striking  the  ship's  side,  the  musioal 
note  of  the  distant  siren  would  be  heard,  giving 
warning  of  a  dangerous  neighbourhood.  I  have 
no  time  now  to  tell  you  of  the  small  experiments 
we  have  made  in  this  direction.  This  electric-bell 
sounds  only  very  faintly  when  in  water,  and  yet 
we  have  been  able  to  hear  it  at  the  distance  of  sixty 
feet  along  a  trough  of  water  in  a  place  filled 
with  the  noise  of  much  heavy  machinery.  We 
took  this  water  siren  to  Hastings  for  a  trial  in 
ordinary  boats,  but  the  weather  was  too  rough  at 


Fia.  g.— ScBHUiRB  ColBT  WuMTva. 
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the  time  for  boats  to  go  out ;  and,  therefore,  the 
esperioient  had  to  be  postponed.  We  have  con- 
stmcted  tbe  arrangement  shown  full  size  in  this 
diagram,  in  which  currents  of  electricity  are  sent  from 
a  distance  sufficiently  rapidly  intermittent  through 
this  electro-magnet  to  give  the  natural  period  of 
vibration  to  this  armature  when  in  water  (Fig.  8.) 
"Whether  this  will  prove  successful  or  not  we  do  not 
know,  but  we  feel  sure  that  the  idea  is  to  be  carried 
out  electrically,  the  source  of  sound  being  a  motor 
worked  by  a  generator  on  the  nearest  coast.  In 
considering  this  problem,  you  must  remember  that 
Messrs.  Colladon  and  Sturm  heard  distinctly  the 
sound  of  a  bell  struck  under  water  ut  the  distance 
of  nearly  nine  miles,  the  sound  being  communi- 
cated by  the  water  of  Lake  Geneva. 

Anotiier  application  of  the  principle  of  recurrent 
effects,  which  may,  indeed,  be  regarded  as  the 
earliest  of  such  applications  is  this  multiple  tele- 
graph of  Mr.  Elisha  Gray,  which  my  friend  Mr. 
Graham  has  been  kind  enough  to  put  in  working 
order,  so  that  it  may  be  worked  from  this  table  to 
the  telephones  hanging  against  that  wall.  About 
this  telegraph  which  allows  a  great  number  of 
messages  to  be  sent  through  an  ordinary  telegraph 
wire  at  the  same  time,  Sir  William  Thomson  wrote 
to  me  in  terms  of  high  eulogium  when  he  first 
examined  it  at  Philadelphia.  At  present  I  believe 
that  the  quadruplex  system  is  more  favourably 
looked  upon  because  it  has  succeeded  better  in 
practice,  but  I  am  inclined  to  think  that  in  the 
oistant  future  it  may  possibly  have  enormous 
development. 

In  this  paper  I  wish  I  could  bring  in,  as 
illustrations  of  the  few  great  principles  which 
are  really  the  important  factors  in  the  future 
development  of  electrical  appliances,  the  micro- 
phone and  all  the  instruments  which  have  been 
derived  from  it,  but  even  to  refer  to  them  would 
take  far  too  much  time.  I  would  end  by  speak- 
ing of  two  appliances  which  are  of  quite  a  different 
species,  namely,  Mr.  Edward  Bright's  method  of 
de-electrifying  woollen  yam,  and  of  a  contrivance 
for  seeing  by  electricity.  In  the  manufacture,  the 
woollen  yarn  becomes  electrified  by  friction,  and 
has  hitherto  lost  its  electricity  very  slowly,  re- 
quiring to  be  stored  for  many  months  in  damp 
cellars  before  it  got  rid  of  its  electricity.  Until 
lately,  nobody  seems  to  have  suspected  that  it  was 
electricity  which  caused  the  fibres  to  stick  out  on 
all  sides  of  the  yam  instead  of  staying  in  an  inter- 
laced condition.  It  was  found  to  occur  most  in  dry 
weather,  and  was  vaguely  put  down  by  Englishmen 
to  **  the  weather.**  Soveryannoyingwasthisin  adry 
climate,  that  although  Bradford  men  and  Brad- 
ford machines  were  taken  to  America,  only  two 
months  in  the  year  could  really  be  devoted  to  the 
manufacture.  Now,  we  have  here  some  wool- 
staple  in  the  air  which  is  being  electrified  by  this 
plate  machine.  You  see  how  the  fibres  repel  one 
another  and  remain  in  this  state.  You  observe,  how- 
ever, that  these  other  fibres  we  try  vainly  to  electrify 
because  they  are  in  a  partial  vacuum,  and  electricity 
escapes  from  them  as  rapidly  as  it  is  iformcd.  I  will 
allow  air  to  enter  this  air-pump  receiver,  and  now, 
when  the  machine  is  worked,  you  see —  (Experiment 
shown) — that  thefe  fibres  retain  their  electricity. 
The  principle  that  a  partial  vacuum  is  very  con- 
dnotive  has  long  been  Known  to  electricians,  but 
the  remarkable  saving  in  woollen  manufacture, 


effected  by  applying  a  knowledge  ol  tU^  ^ 
ciple,  was  left  for  Mr.  Bright.  Mr.  ^o^ 
plan  of  operations  is  to  have  chamber^^,  ^{^ 
partial  vacua  may  be  produced.  He  ^^.^&-«^Vm 
tmcks  of  electrified  bobbins  of  yam  i^:::;5v\o5 
chambers,  and  takes  them  out  very  soon,  ^^»-q(|^ 
fied,  thus  performing,  in  a  few  minutes,  *^^^^ 
tion  that  used  to  be  badly  performed,  L^^^^j^  ^^ 
manner,  in  half  a  year.  Can  we  doubt  *^"^^^...^|4  j 
boys  obtain,  in  all  elementary  schooL^^/^j 
knowledge    of    electricity,    there    will  j^*« 

additions  to  the  number  of  electrical  ^P^^^^^q^ 
And  now  let  me  come  to  the  last  o^^  /aT?* 
lopments   of    electrical  appliances,  sti 
somewhat  in  the  future.     A  picture  i^ 
an  aged  couple  at  home  seeing  on  the%r( 
room   wall   an  image  of    their  chiidnes 
lawn-tennis  out  in  India,  and  of  their  o 
with   some  of  them  by  telephone,  lirrf 
Ayrtun  and  myself  to  think  of  this  mitt&j 
showed  that  it  was  feasible,  in  a  letter  to, 
and  in  the  Times  about  a  year  ago.    Thef 
of  the  method  described  by  us  was  do« 
we    therefore    proved   it    at    a   mectog 
Physical  Society  four  weeks  ago.    I  nn 
it  before  you  in  a  slightly  different  foim. 
pose  that  place   is    York,   and  this  ii  I^ 
I  have  a  little  selenium  cell  at  York  on  % 
part  of  this  picture,  and  at  London  I  cm 
at  a  corresponding  place  on  this  screen  a  if 
light;  and  suppose  that  the  illumination 
square   is  governed  by  a  little  movable 
which  is  attached  to   the  needle  of  a  ' 
meter.    Now  when  light  falls  on  the 
York,  an  immediate  change  occurs  in  it, 
more  current  flows  to  London,  and  this 
shutter.     The  London  square  is  then  bri|^ 
the  York  selenium  is  in  bright  illuminatioD. 
the  York  selenium  is  in  shade  or  darknes^  _ 
that  the  London  square  is  in  corresponding! 
or  darkness.     (Rxperiment  shown.)   No#"^ 
that  we  form  an  image  of   this    girl 
skipping  rope  at  York,  and  cause  a  self 
at  York  to  travel  across  her  image,  and 
that  this  mirror  at  Loudon  moves  so  at ' 
the  illumination  which  passostheshutttf  tot 
this  Loudon  scrotn  isochronously— an  of 
performed  in  several  telegraph  instruments^ 
whenever  this  cell  reaches  a  dark,  or 
bright  place  in  the  image  at  York,  tl 
darkness,  or  shade,  or  brightness  at  the( 
ing  place  in  London.    And  now  suppose 
motion  is  effected  rapidly   enough,  yoa 
aware  that  if  the  shutter  is  only  quick  fM 
its  answering  motions,  the  image  of  tks 
the  screen  at  York  traversed  by  the  oett^ 
faithfully  reproduced,   and  will  lemain 
retina  at  London  as  a  distinct  picture  in  fall 
grey,  and  whit«,  just  like  a  photogFaphu 
then,  perhaps,  forty  such  cells  as  this  all  i 
in  the  way  spoken  of,  or  a  smaller namberi 
on  a  radial  arm,  it  would  aotaally  be  poi 
show  at  London,  not  merely  an  image  of  sj 
York,  but  an  image  of  a  girl  skipfMii^.    ^^ 
perhaps,  understand  better  this  pnnoqile  fif 
model.    Here  is  a  path  of  Uabk  and  wliits 
at  York,  over  which  this  seLeiihim  oekl  be  ■ 
travel.    We  have  continaed  the  imagei  to  M 
above,  simply  to  let  you  ImowwheutheeaDv 
image  of  a  dark  place,  and  ifhea  it  is  m  the! 


bright, 
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Fia.  10. 


Fig.  9. 


ILLUMINATOR 


i^^^t  place,  so  that  you  may  be  able  to  say 
••frtbere  is  a  faithful  reproduction  at  London, 
^tvo  frames  are  reaUy  tied  toilet  her  by  this 
ftring  to  make  them  move  isochronously.  In 
>M,  I  need  hardly  say  that  this  function  will 
^formed  in  another  but  quite  as  feasible  a 
r. 

cell  at  York  is  in  a  black  part  of  the  picture ; 
6erve  no  li^ht  on  that  part  of  the  screen  in 
1.  Tho  cell  at  York  is  in  a  bright  part  of 
tare ;  the  corresponding  part  of  the  screen 
don  is  bright.  And  so  we  find  that,  as  the 
•es  successively  through  dark  and  bright 
BO  the  corresponding  parts  of  the  screen  at 
I  are  luado  dark  and  bright.  ( Experiment 
)  Our  shutter  is  not  yet  sufiBciontly  dead- 
r  118  to  make  this  motion  rapidly.* 
i  hoped  to  be  able  to  show  you  to-night 
relopni(!nt  of  this  method,  by  using  what 
,ve  called  the  Japanese- mirror  principle. 
re  shownf  that  the  most  minute  effects  on 
!ks  of  metal  mirrors,  effects  quite  invisible 
SLamining  the  polished  surface  of  the  mirror, 
ly  visible  in  the  reflection  of  a  divergent 
if  lio^ht.  Such  effects,  we  believe,  we  can 
m  by  electro-magnets  arranged  radially 
I  a  circular  mirror  and  rotating  with  it. 
ndial  arrangement  of  magnets  will  move 
nmously  with  a  radial  arrangement  of  corres- 
ig  cells.  The  principle,  however,  is  exactly 
lie  as  that  shown  by  tnis  model,  only  we  know 
ke  change  of  curvature  at  a  point  in  a  mirror 
my  changes  of  magnetic  effects  more  rapidly 
bis  shatter  does. 

d  hoped  to  be  able  to  present  to  you  the 
)  which  Mr.  Shelf ord  Bid  well  hus  proved  to 
Bible,  of  reproducing  in  shaded  lines  on 
by  electro-chemical  decomposition,  a  picture 
istant  stationary  object.  I  understand, 
gr,  that  Mr.  BidweU  has  been  asked  to 
paper  here,  when  he  will  exhibit  the  model 
made. 

y  paper  read  here  a  year  ago  it  was  the  im- 
oe  of  giving  artisans  facilities  for  obtaining 
ally  exact  knowledge  in  science  that  I 
Uy  laid  stress  on.  To-night  I  have  desired, 
o  show  what  benefits  our  country  would 


receive  from  an  exact  knowledge  of  electrical 
magnitufles,  and  of  the  fundamental  laws  of 
electricity  being  more  widely  disseminated,  and, 
second,  how  the  principle  of  recurrent  effects  may 
be  employed  to  assist  our  senses. 


ihft^ 


.  _     ,  it  waa  found  that  eren  with  the 
to  muce  the  motion  fast  enough  for  the 
of  *  oomplete  image  of  the  path  tniTereed. 
of  Boyml  Scwtotjr,  No.  191,  p.  127, 187d. 


DISCUSSION. 

The  Chairman  said,  in  the  usual  course  of  things  he 
should  have  liked  to  invite  discussion  on  some  of  the 
many  points  referred  to  in  this  most  interesting  paper, 
but  it  was  now  so  late,  that  although  it  would  be  per- 
miiisible  for  any  one  to  make  an  inquiry,  it  woula  be 
impossible  to  have  a  full  discussion.  He,  himself, 
should  like  to  ask  a  question  on  one  point,  which  was 
this — Did  he  rightly  understand  Professor  Perry  tiiiat 
the  whole  power  of  the  Falls  of  Niagara  might,  under 
someciroumstances,  be  transmitted  to  New  York  through 
a  single  telegraph  wire  ?  It  appeared  to  him  that  uie 
en'mnous  difference  of  potential  at  the  two  ends  of  the 
wire,  and  the  largo  quantity  of  electricity  passing, 
would  cause  more  than  sufficient  heat  to  fuse  the  wire. 

Professor  Perry  said  his  notion  was  what  had  been 
stated,  and  that  he  believed  was  the  logical  mathe- 
matical deduction  from  the  fundamental  laws  of 
electricity ;  and  in  this  Professor  Ayrton  agreed  with 
him.  It  was  the  current  of  electricity  passing  through 
the  wire  which  produced  tho  heat,  ana  if  only  a  very 
small  quantity  passed  through  it  could  not  be  fused. 
Now  the  quantity  of  electricity  was  only  one  factor, 
the  energy  transmitted  was  equal  to  the  potential 
X  quantity.  Suppose  the  one  were  1,000,000, 
and  the  other  1,000,000  X  1  =  1,000,000;  if  the 
one  beoame  }  and  the  other  2,000,000,  the  product 
was  equally  1,000,000 ;  and  if  one  factor  became 
^^^^^^  and  the  other  1,000,000,000,000,  the  result  was 
still  i, 000,000  ;  the  product  was  always  the  same,  and 
the  smaller  factor  might  be  made  as  small  as  you 
pleased.  That  was  their  contention,  and  though  it  was 
very  probable  they  might  never  be  able  to  produce 
practically  the  perfect  insulation  required,  he  believed 
the  theoretical  deduction  was  sound. 

Profeisor  Ayrton  said  the  lecturer  referred  to  the 
difference  of  potential,  not  at  the  two  ends  of  the  wire 
which  transmitted  the  power,  because,  of  course,  where 
there  was  much  difference  of  potential  at  the  two  ends 
of  the  wire,  there  would  be  a  tolerably  larg^  current 
passing,  but  the  difference  of  potential  between  the 
wire  at  each  end  and  the  earth.  The  differbnoe  of 
potential  between  the  two  ends  of  the  wire  would  be 
exceedingly  small,  and,  therefore,  the  current  flowing 
through  would  be  exceedingly  small ;  but  the  difference 
of  potential  between  any  puts  of  the  wire  and  the  earth 
would  be  extremely  large,  so  that  much  work  could  be 
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iluiUEUURisdo,hehad7ettofiiidBBtoTmnrsth 

'IkvUoI  nthwaj,  whsiW  the  f oice  exoeoded 

pr  nan  loot,  wa>  more  than  SO  feet  wide. 

LOidfiahanadoud  cue  in  point.    liigirhiTl- 

Mtmth  iboat   1,000   feet  wide  for  fooiteon 

w  datzofod     oTCT    thieo   hundred   housee, 

yi  tt*a  of  o»er  84  Iba.  per  «qii«re  foot  at  its 

(•uinimneaort.    It  cioHed  the  middle  span  of 

«*)«•  bridgo  nearij    at   right  ang-lcB,    and 

"  ■  pewore  of  53]*,  Iba.    per  aqnoro  foot  in 

ludcnuhingabanelof  tar,  which  atood  on 

atlwpathottheToitci.    The  width  of  the 

^btiticCly  marked  on  the  mux  by  the  circle 

J«  tu  waa  apoii  aioimd,  tlie  wreckage  left   , 

g*lfli«  pmnta  Bt  which  it  ooMed  to  daatroy  the    . 

^Jmwidth  wasthna  ihownto  be  slightly  orer   ' 

'  'ed  by  this,  Hr.  Smith  was  aubHeqnently  . 

)  the  path   trtiTelled  by  the  oentr&l 

^out  the  entire  length  of  tho  etonn  swath. 

^  itulf  wai  oninjnred,  although  it  was  Only 

""i  to  withstand   30  Iba.  per  square   foot, 

-■-    -'    20,000    Iba.    per    ranare    inch   on 

320    feet    long,    30 


^B  ctf  morv  than  30  Ibe,  per  square  foot,  acting 
hm>  direction  over  its  entire  length.  Keit,  a 
Idsd  poseengcr  train  and  the  heaviest  poaaiblu 
ttmin  will  leave  the  track  at  the  rcBpectivo 
lof  31f  and  66j  lbs.  per  aquore  toot.  If  tho 
nppropoitioned  at  15,000  lb».  per  aqnare  inch, 


rb«n  the  train  is  blown  from  the  track  in  either 
■traction  of  the  span  will  then  taken  place,  if 
ran  the  effect  of  derailment ;  to  resist  which 
(trcngth  in  the  wind  bracing  will  bo  of  no 
Text,  if  there  ia  no  tcnMon  in  tho  pier  columna 

Ibo.  wind  proBSure  is  reache<i^  and  these 
we  properly  spliced  and  anchored,  as  per  apeci- 

tbcre  will  be  an  ample  margin  of  tensile 
in  any  oue  where  this  pressora  may  be  ei- 
■  IiBst,  in  view  of  the  oomparative  rarity  of 
■cme  Btraina  and  the  consequent  slight  fatigue 
ithe  iron  in  expoaed,  the  high  ntressea  imposed 
fad  bracing  are  perfectly  legitimate. 


IE  WAX  FALM  DT  PERNAMBUCO. 
hnunba  palm  (Cnpiriiieia  cAi/ira)  seeniH  to  be 
■ore  important  plant  in  some  parts  of  Brazil 
linerally  supposed.     In  Pernambuco  the  plant 


Kbnndiut,  and  tho 
*  niuneroua.  The  wood,  for  instiuicc,  U  used 
»g,  both  aa  beama  or  rafters,  and  ag  laths  upon 
<  npport  the  ttlea ;  the  fruits  are  used  for  fecd- 
*,  ukI  tlie  leaves  are  used  for  making  hats  and 
i  VAlukbla  medicine  is  obtained  from  the  roota, 
M  reomtlj  been  brought  to  ncitioa  in  this 
Ftom  the  dioota  or  leaves  a  wax  is  obtained : 
Mpcao  tliey  are  cut  before  they  nnf  old,  dried  in 

powdgred  and  boiled,  the  wax  rising  to  the 
rtb«  water.     This  wax,  itiastated,  is  not  pro- 

mnjibag  like  the  quantity  that  it  might  he. 
m.  In  •  moeat  report  of  her  Majesty's  Consul 
■Imoo,  lliat  the  export  of  this  wax  during 
moimtod  to  18,668  kilos.,   valucdat  £758;  in 

0  171.M0  klla&,  raloed  at  £6,9fi7 ;  in  1877-7S 
m,W7  kHoa.,  of  the  value  of  £3,188  ;  and  in 
«  1,H9  kHoa.,  nJned  atonly  £81.  By  far  tho 
nwB  of  tllil  wax  flnda  ita  way  to  this  country. 
nt  Hmt  tb»  daenue  during  the  last  year  was 

1  liwrfiw  Mill  Jroni^t  whioh  so  severely  orippled 
■ylBtlwftOTisee.    Itianot  a  little  remark- 1 


THE  NEW  EDDYSTONE  LIGHTHOUSE. 

The  followbg  particulars  respecting  the  progress  of 
the  works  at  Uie  new  EddyaUine  Lighthouse  are  given 
by  ths^reAirrei:  — 

"The  masonry  up  to  the  Efty-sccond  course,  which  is 
I  feet  above  low-water  mark,  haii  been  completed.  It 
now  on  a  level  with  the  light  of  the  old  tower ;  thua 
the  new  tower  already  iuterci>pts  the  light  from  Uie  old 
tower  over  a  very  perceptible  area,  viz.,  12  degrees  near 
the  reef.  This  would  soon  he  pnsscd  over  by  a  ship, 
but  at  five  miles  dintitncc  there  would  be  a  milo  of  dajk- 
neBS  on  a  true  south-west  courxc.  It  wan  intended  in 
the  original  specifications  to  provide  for  this  intercep- 
tion by  placing  a  second  light  in  the  new  tower  at  the 
same  level  as  that  in  the  old  tower,  so  screened  as  to  b« 
risible  only  within  the  limit  of  the  diirk  ore.  There 
was  also  to  have  been  a  temporary  bridge  from  one  tower 
to  the  other,  so  that  tho  second  staff  of  light-keeper» 
might  have  communication  between  the  two  towers. 
Tbi«,  however,  is  not  to  be  curried  out,  and  the 
Trinity  Corporation  have  given  public  notice  to  mariners 
that  there  is  such  a  dark  arc,  and  the  cause  of  it.  The 
fifty-first  course,  which  wns  laid  a  few  days  ago,  is  a 
floor  course,  and  completes  the  fourth  apartment  above 
the  wi-ll.  The  room  just  completed  is  tho  crane-room, 
and  is  provided  with  two  doom  besides  a  window,  one 
facing  sonth  and  the  other  north,  so  that  stores  may  be 
taken  in  from  either  one  side  or  tho  other,  according  to 
the  state  of  the  weather.  The  Uirce  rooms  below  this 
will  be  occupied  as  oil  and  general  store  rooms.  The 
room  immediately  above  the  crane-room  was  to  have 
been  occupied  by  the  white  liied  subsidiary  light,  which 
is  to  cover  the  reef  of  rocks  known  as  the  Hand  Deeps. 
The  rocks  bear  from  the  Eddystone  Ligbthouso  three  and 
a  quarter  miles  in  a  direct  line  between  it  and  Iiuol 
Island,  At  low  water  there  is  a  depth  of  four  fathoms 
of  water  upon  them.  Although  this  would  bo  ample  for 
ordinary  craft  in  fair  weather,  jet  in  rough  weather  it 
may  go  ill  with  oven  a  small  vchwI  in  the  trough  of 
a  sea,  much  less  one  of  a  larger  clusH,  or,  perohance, 
an  ironclad.  This  subsidiary  light  n-ill  only  bo  seen 
within  the  area  abovo  named,  and  when  in  tho  ricinity 
of  danger.  It  is  now  intended  that  this  subsidiary 
light  eliall  bo  placed  a  room  higher,  so  changing  places 
mth  tho  living  room.  These  modiScations,  together 
with  tho  preparation  of  tho  light  itself,  are  being 
carried  on  in  tho  yard  at  Orcston,  and  afford  occupation 
for  the  men  when  they  are  not  ablo  to  work  at  the  rock. 
In  external  appearance  tho  new  tower  will  be  a  com- 
plete alteration  from  the  old  both  as  to  height  and 
colour,  being  nearly  as  double  as  high,  and  of  uniform 
trranite,  like  the  bre.iltwater  lighthouse.  The  lights 
itself  is  to  bo  a  modification  of  tho  plan  recom- 
mended by  Sir  William  Thomson.  Instead  oT 
a  fiied  white  light,  as  at  present,  it  will  be  oscil- 
lating. Tho  light  will  be  a  powerful  white  double- 
flashing  half-minute  liirht,  showing  two  sucoesaive 
flaahes  of  about  2J  seconds'  duration,  divided  by 
an  eclipse  of  about  four  seconds,  the  second  flash  being- 
followed  by  an  eclipse  of  about  21  seconds.  Tho  light 
will  be  visible  all  round  the  horizon,  but  from  it«  more 
elevated  jkiaitiDn  it  will  be  seen  in  olear  weather  17^ 
miles,  and  its  field  of  viribility  will  overlap  that  of  the 
Liiard,  instead  of  there  being,  as  now,  eight  milea  of 
darkness.  Out  of  the  2,200  stones,  of  which  the  tower 
1,800  are  already  in  position 
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of  the  tower,  and  mariners  are  informed  by  public 
notice  that  the  new  tower  will  be  ready  for  the  exhibi- 
tion of  a  light  early  next  March.*' 


COCA  (ERYTHEOXYLON  COCA). 

In  Mr.  Markham*B  "Peruvian  Barks,"  recently 
published,  he  has  given  the  results  of  his  own  observa- 
tions, and  collated  that  of  other  travellers,  respecting 
this  substance,  and  to  this  account  we  are  chiefly 
indebted  for  the  following  facts : — 

**Coca,**  the  "beloved  narcotic  of  the  Peruvian 
Indian,"  was  first  named  botanically  through  the 
labours  of  Joseph  de  Jussieu.  The  history  of  this  noted 
botanist  is  a  melancholy  one.  He  left  France  in  1735, 
in  the  ever  memorable  expedition  of  La  Condamine,  and 
after  M.  La  Condamine  left  South  America,  M.  Jussieu 
oontinued  his  botanical  researches,  making  numerous 
journeys  on  foot,  notably  those  to  the  Cinchona  regions. 
The  results  of  fifteen  years  labours  were  contained  in 
•certain  cases  of  dried  plants,  &c.,  and  a  native  servant 
at  Buenos  Ayres,  thinking  these  cases  contained  money, 
stole  them,  and  this  loss  had  such  an  effect  on  poor 
Jussieu  that  he  returned  to  France  in  1771  deprived  of 
reason. 

The  coca  is  the  great  source  of  comfort  and  enjoy- 
ment to  the  Peruvian  Indian.  It  is  to  him  what  the 
kava-kava  is  to  the  South  Sea  Islander,  the  betel  to  the 
Hindu  and  Malay,  and  tobacco  to  the  rest  of  mankind, 
but  with  this  difference  it  produces  invigorating  effects. 
The  Peruvian  Indian  looks  upon  coca  with  venera- 
tion. In  the  palmy  days  of  the  Uncas  or  Yncas, 
coca  was  sacrificed  to  the  sun,  the  high  priest  or 
Huillac  XJmu  chewed  it  during  the  ceremony,  and  be- 
fore the  arrival  of  the  Spaniards,  coca  was  used  in 
lieu  of  money.  After  the  Spanish  Conquest,  much 
was  done  to  prescribe  its  use,  because  as  a  Council 
of  Bishops  held  in  1569,  said  it  was  a  "useless 
and  pernicious  leaf,  and  on  account  of  the  belief 
stated  to  be  entertained  by  the  Indians,  that  the 
habit  of  chewing  coca  gave  them  strength,  which 
is  an  illusion  of  the  devil."  Coca,  indeed,  from  its 
popularity,  being  used  by  about  eight  millions  of 
people,  has  always  had  a  great  commercial  importance, 
and  one  Viceroy,  Don  Francisco  Toledo,  issued  no  less 
than  seventy  ordinances  concerning  coca  in  the  space  of 
iour  years  (1570-1574). 

The  coca  plant  is  a  shrub  of  four  to  six  feet  high, 
with  straight  and  alternate  branches  and  leaves  like 
those  of  the  tea  plant,  and  is  cultivated  at  elevations  of 
from  5,000  to  6,000  feet  above  the  level  of  the  sea  in  the 
warm  valleys  of  the  eastern  slopes  uf  the  Andes.  Here 
the  only  alternations  of  climate  is  from  wet  to  dry,  frost 
is  unknown,  and  it  rains  more  or  less  every  month  of 
the  year.  The  seeds  are  sown  on  the  surface  of  the 
soil  as  soon  as  the  ■  rainy  season  commences,  and  begin 
to  sprout  in  a  fortnight,  being  carefully  watered,  and 
protected  from  the  sim  by  a  thatched  roof.  The  follow- 
ing  year  the  seedlings  are  transplanted  in  a  soil  care- 
limy  broken  up  and  freed  from  weeds.  The  ancient 
oustom  was  to  raise  the  plants  in  terraces  on  the  hill 
sides,  but  now  plantations  on  the  level  ground  are  re- 
sorted to,  although  Indians  aver  that  plants  raised 
imder  the  former  conditions  yield  a  much  superior 
aoality  of  leaf.  At  the  end  of  18  months  the 
first  harvest  is  ready,  and  the  picking  of  the  leaves, 
performed  by  women  and  chiloren,  is  very  carefully 
proceeded  with,  so  as  not  to  injure  the  young  and 
etUl  tender  shoots.  As  soon  as  one  crop  of  leaves  is 
removed,  if  well  watered,  and  the  g^und  carefully 
weeded,  another  crop  is  ready  in  about  40  days. 
A  plant  continues  to  yield  for  about  40  years,  and 
Br.  Poeppig  gives  the  profit  of  a  coca  plantation 
as  about  46  per  cent.  Each  picker  carries  a  piece 
^f  doth  in  which  the  leaves,  plucked  one  by  one, 


are  placed.  These  leaves  are  then  takei 
drying  yard,  formed  of  slate  flags.  Here  i 
are  spread  out  in  thin  layers,  and  oarefi 
in  the  sun.  Too  much  exposure  to  the  e 
the  flavour  of  the  leaf,  and  if  heaped  too  much 
the  leaves  ferment  and  become  foetid.  A 
dried,  the  leaves  are  packed  in  bags  made  ( 
leaves,  with  an  outside  covering  of  cloth,  < 
tightly  in  larger  parcels  of  about  50  lbs.  esck. 

In  the  Sandia  district  of  Caravaya,  two  v 
coca  are  recognised,  the  Ypara  and  the  Hato 
the  latter  having  a  larger  leaf  than  the  formei 

In  Bolivia,  coca  is  treated  as  a  Gk)vemment  i 
and  the  right  is  generally  farmed  out.  In 
brought  into  that  country *s  exchequer  a  snmc 
dollars.  The  whole  yield  of  coca  in  South  i 
estimated  at  thirty  millions  of  pounds.  0 
deteriorates  in  keeping,  and  Indiana  treat  it  at 
if  kept  longer  than  seven  months. 

Such  is  the  faith  in  coca,  that  it  is  believed 
man  can  but  taste  a  coca  leaf  when  placed  onlu 
his  future  bliss  is  assured.  No  Indian  is  wi 
euapa  or  coca  bag  made  of  llama  cloth,  and  tl 
a  day,  sitting  down,  he  takes  leaf  by  leaf  and 
up  in  his  mouth  till  he  forms  a  ball.  Then 
a  small  quantity  of  powder  consisting  of  cai 
potash,  made  by  burning  the  stalks  of  the  qui 
mixed  with  lime  and  water,  he  goes  on  his  way 
The  use  of  coca  is  widely  spread.  The  sb 
the  cold  slopes  of  the  Andes  has  but  th 
little  maize  as  his  sole  nourishment,  and  t 
messenger  looks  to  it  as  his  solace  and 
As  to  the  properties  of  coca,  it  seems  vei 
that  it  allows  of  a  greater  amount  of  fatig 
lesser  amount  of  nourishment,  and  prevents 
of  respiration  in  ascending  steep  mountain  a 
has  an  agreeable  and  aromatic  taste,  aocompi 
slight  irritation,  which  excites  the  flow  of  1 
When  made  into  a  tea,  in  taste  it  is  like  tha 
tea,  and  effectually  prevenis  drowsiness, 
externally  as  a  poultice,  it  moderates  rheuma 
brought  on  by  exposure  to  cold  and  wet,  and 
headache. 

Mr.  Markham  chewed  coca  leaf  very  frequ 
states  that  he  found  it  to  produce  an  agreeabk 
feeling,  that  he  could  endure  longer  abstinf 
food  with  less  inconvenience,  and  that  when  m 
could  ascend  precipitous  mountain  sides  with  a 
lightness  and  elasticity,  and  without  losing  bi 
also  considers  it  the  least  injurious  of  all  other 
stances,  even  when  taken  in  exoras,  and  at 
time  the  most  soothing  and  invigorating. 


VOTES    ON   BOOKS. 


An  Agr'cnltnral  Class-Bo'tk.  for  the  use  of  £ 
South  India.      By  William  B.  RobertBon. 

1880. 

The  author,  who  is  the  Superintendent  of  Gi 
Farms  in  the  Presidency  of  Madras,  has  here  p 
book,  which  is  intended  not  onlr  to  eom 
school  to  qualify  themselves  for  the  AgriadB 
tion  of  the  Upper  Primary  and  Middle  Soliool '. 
tions,  but  also  to  give  iMormatSon  to  those  e 
agricultural  pursuits.  The  sabjecto  dealt  will 
the  preparation  of  land  for  onmTaitioa,  ^SOm{ 
ments,  and  tillage  operationB^BUuniieSy  inJip) 
farm  crops,  and  farm  stock.  TIm  anUiorpQUJ 
much  of  the  suffering  in  Sooth  JjuSSm  from  M 
famine  is  due  to  badfanninff,  milTrfiatnwwttl 
superseding  the  tillage  Impwmenti  sow  in  « 
proved  labour-saving  tods. 
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if  ;  ft  Tszt-txNik  to  the  Pnotioe  af  the  Art  or 
of  the  Fltimbw,  with  lupplementary  ohapten 
Hook  Drainage,  embodying  tho  latest  improTe- 
I.    Bj  fl^Qiam  nrtou  Booliaii.    Beooud ediCioD. 

on:  Crosby  Lockmod  and  Co.,  ISBO. 
iret  edition  of  thia  little  book  ifu  publiabed  in 
■ith  the  object  of  affording  a  handy  teit-book  for 
rentice  plomber,  but  the  present  one  hae  been 
daomewhat,  In  order  to  make  it  useful  to  a  wider 
The  Tolome  la  dirided  into  thirty-one  ohapt«ra 
different  Kabjecta  conneoted  with  the  plumber's 
The  root,  with  its  gutters  aod  ridges,  is  first 
•d,  then  cumea  the  anangenieDt  of  the  pipes,  the 
JMeta,  the  b&tha,  and  the  ciatenu:  the  more 
ItnestionB  of  water  supply  are  then  treated,  and 
III  ia  completed  with  remarhB  on  ditunfectanta, 
■d  general  drainage.  The  author  points  out  how 
at  it  is  that  the  oooupant  of  a  bouse  should 
luid  the  ramiticatioDS  of  pipes,  which,  if  badly 
t,  may  expose  him  to  such  baneful  inHuenoes. 
tea,  "  The  present  is  the  era  and  grand  oppor- 
it  jdnmbiog.  and  in  otder  to  bring  it  to  perfeC' 
til  the  architect  trod  the  plumber  must  work  in 
r,  uid  together  do  whatever  in  them  lies  to 
■acih  a  result  as  will  be  both  creditable  to  them, 
laiiim  to  the  conunuiity  at  large." 


OXVEBAL   KOIES. 


itlim  of  Kaval  AtoUImU. — The  meetings  of 
ntioa  wenheldlnths  Booms  of  the  Society  of  Arts, 
(■day,   6lh  inst.,  Thunday,  7tli  inat.,  and  Friday, 

■  light  in  Coal  Xinai.— The  Swan  electiia  light 
the  Eleeiriciaa.  to  bo  "laid  on"  to  Mr.  John 
(  Eamock  Colliery,  MotherwsU,  and  will  extend  (o 
ittom,  the  roodvays,  the  statian  where  the  under- 
ngine  is  placed,  and  poiaiUy  the  miners'  working 

lis  Light  at  the  Cannon- street  ttatioii.— The 
i^  waa  used  for  the  Snt  time  at  the  Cumon-Btieet 
W  the  evening  of  the  31it  ult.  The  amuigDiuontji 
ilsBM  o[  Ciammo  mschinsa  ind  Brockia  arc  lamps, 
fvork  haa  been  carried  out  bj  tbe  Britiah  Electric 
^NUiy.  EightpowerfalliEhta  of  6,000  candles  each 
MMea  from  the  roof  of  the  station  at  a  hoieht  of 
irty  feet  from  tba  platforms,  and  there  are  twoliKbta 
■he  station.   Thers  ara  two  circuits  for  the  ten  liglita. 

B«»ch,  and  the  — — •  ' *-  -'— -■  ' j  - 

r  the  Urge  new 

ad  by  the  Brit 

unnlieT  of  arc  lights  ui  huh. 

msacd-air  aoeks.— A  Bill  w  now  before  Parlia- 

gire  London  the  benefit  of  theeystemotcompreased- 

M,  which  has  been  eitenaively  eetablisbed  in  Paria. 

qveand-air  clocka  consiat  of  a  new  and  simple  con- 

1  of  tba  wotka  of  the  ordinary  timepiece,  by  which  all 

u  of  any  dty  or  town,  however  much  aeparal«d  and 

kom  each  other,  can  be  poTemed  and  woond  up  and 

:  ■ynelmiisation.  The  movement  can  be  applied  to 
blK  docka  tit  timsldecca,  wherever  placed,  and  there 
^Uur  one  oentral  motor  or  several,  according  to  the 
""■'' — ■"'*"  If  the  «y»tem  were  adopted  in 
aa  proposed  by  the  Bill  already 
■B,  wBHui  B^  uB  Donaent  and  aaoction  of  the  City 
Im  a^  A*  Hetropnlitan  Board  of  Works,  the  result 

•  Aat  *imy  dock  embraced  within  the  aystem,  no 
iliMS  sjtnuod,  woold  alwaya  indicate  piwiaely  the 
■•  of  ttw  day  or  nlriit.  Ths  number  of  atationi  pro- 
rtheaetaqioli*  by  the  promutera  of  the  Bill  now 
^■riialDMit  ■•  tan.     Ths  maximum  charge  for  public 

•  ■MtsoMNdlb.  8d.  par  annum. 


Flant  LaMi.— Sfr.  W.  Ingram,  the  gardener  of  the 
Duke  of  Rutland,  writes  to  the  OttTdtntrt'  CAraiu'cli  on  this 
anhiect:— "1  hope  the  very  liberal  i>riw  offered  by  Mr. 
Wilaon  for  a  good  plant  label  will  atimulate  the  inventive 
faculties  of  gardeners  and  others,  and  that  we  aliall  at  length 
secuie  somcuunir  on  which  to  register  the  names  of  pluita 
prominently  and  distinctly,  and  thua  be  aived  from  the 
annoyance  of  obliterated  namos  that  has  too  often  followed 
from  the  use  of  the  old  easily  made  and  quickly  perishing 
label  of  wood.  As  our  plant  collectiona  increase — and  they 
are  increasing  rapidly— we  feel  tho  want  of  a  fresh  label 
more  and  mnte,  and  I  trust  that  Mr,  Wihou's  example  will 
bo  foUowed  by  others,  and  a  second  and  third  priie  offered 
formentorious  inventions  in  plant  labels.  1  have  tried  many 
kinds,  and  have  suffered  the  di^wppointmont  that  has  donbt- 
less  attended  the  efforts  of  the  donor  of  the  priie  in  his  search 
for  a  permanent  and  readily-made  label.  Wood,  paint,  and 
pencil  mast  bo  abj  ured  for  all  but  temp  irary  purposes.  Zinc 
and  indelible  ink,  which  socmed  to  offer  some  advsQtagaa, 
have  diaappointed  me.     Terra-cotta  has  crumbled  under  the 

la  for  some  purposes,  cannot  readily  be  made  use  of.  We 
want  the  moiium  that  offers  the  wcilities  given  by  wood, 
paint,  and  pencil,  and  yet  gives  the  durability  of  a  record 
uucribod  on  iron — something  thst  can  be  quickly  fashioned 
and  inscribed,  and  when  done  will  remain  impervious  to  the 

action  of  weather— that  will  bear  rough  tr-' '    ■'■-■  - 

foot  cannot  crush,  nor  the  wind  nor  frost  re 
■     usively  hlrge— 


it— that  a 
.ud,  with 
lU  this,  ii  "     ".        „ 

the  plant  it  namea.  Then  we  want  distinctive  labels  forth, 
various  cultivated  plants,  small  and  neat  for  pot  plants, 
strong  for  shrubs  and  herbaceous  plants,  plain  and  eamlv 
read,  and  readily  afBxed  for  fruit  treea ;  and  one  prize  wiU 
scarcely  inclnde  all  these.  Surely  the  authorities  of  botanic 
eardens  might  co-operate  with  Mr.  O.  T.  Wilson  in  his 
hudable  endeavour  to  secure  a  good  plant  label." 

Beawead  Jell j.  — The  seaweed  ,Araehiio  idiieutjapon  icut, 
which  is  used  by  the  Japanese  and  Chinese  to  pack  porcelain 
and  other  articles  for  exportation,  is  sold,  by  the  Journal  of 
Applied  Science,  to  In  made  uk  of  in  France  for  the  purpoBS 
of  making  a  spurious  fruit  jelly.  When  placed  in  a  lumhlra' 
of  water,  it  absorbs  the  water  in  a  few  minutes ;  then  a 
number  of  shoots  grow,  and  constitute  a  ioUy  nearly  aa 
transparent  aa  the  water  from  which  it  is  made.  The  jelly 
is  easily  sweetened  with  glucose,  and  cochineal  or  other 
colouring  matter  is  added  with  equal  facility  to  imitate  the 
colour  of  the  fruit.  The  perfume  and  the  taste  wrae  the 
only  real  difficulties  that  remained  (o  be  overcome.  After 
considerable  study,  it  was  discovered  that,  by  using  a 
mixture  of  certain  ethers  with  tartaric  acid,  glycerine, 
&c.,  B  perfect  imitatioa  of  the  odour  of  raspbemcn  was 
produced.  By  nutting  a  little  of  this  essence  to  tho 
seaweed  whii^  has  been  allowed  to  develop  itself  in 
water,  a  substance  Is  obtained  which  haa  the  conaistency 
of  ftalt  jelly,  though  no  fruit  has  been  used,  which  ia  sweet, 
though  no  sugar  has  l)een  employed,  and  which  has   Che 


a  produced    ' 

, les  recently    I 

1  Electric  Light  Company,  whidi    ' 


re  of  the  plant,  an 
,  s.  instead  of  form  „ 
the  microscope,  it  has  no  rt«emblance  to  tne  jelly  made  from 
fruit.  Then,  ss  the  jelly  must  bo  coloured,  it  is  easy  enotuli 
to  discover  the  presence  of  an  artificial  dye.  With- 
out resortiiig  to  (be  laboratory,  it  suffices  to  diaaolve  a  little 
of  tho  auspecled  jelly  in  some  tepid  water,  and  dip  ■  wUte 
silk  ribbon  in  the  solution.  If  it  is  a  natural  jelly,  the 
ribbon  will  only  be  a  little  soiled ;  but  if  the  ielly  has  bean 
artiScially  coloured,  the  ribbon  w-ill  also  he  coloured. 

Furl^dag  Mid  Bleftohlng  Spongei,— M.  Blondeau 
gives  the  foliowing  receipt: — ^The  sponges  are  first  washed 
m  tepid  water,  and  then  in  a  solution  of  hydrochloric  aold 
(5  cubic  centimBtres  =  03  cubic  inches,  to  I  litre  =  1|  pinti, 
which  frees  the  pores  from  carbonate  of  lime.  To  bteach 
them,  they  are  immersed,  tor  24  hours,  in  s  solution  composed 
of  five  parts  of  hydrochloric  acid  to  100  of  water,  with  the 
addition  of  six  pints  of  hyposulphato  of  soda.  In  tliis  way 
sponges  may  he  bleached  much  more  effectually  and  rapidly 
than  with  sulphnrons  acid. 

New  Application  of  the  Snh-proilvett  of  Coal-tar.— 
Mr.  Sanders,  of  St.  Petersburg,  has  succeeded  in  producing 
from  the  heavy  oils  of  coal-tar,  a  new  substance  which,  in 
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many  caaos,  takes  the  place  of  india-rubber  with  advantage. 
It  ift  prepared  in  the  following  manner.  A  given  weight  of 
a  mixture  in  equal  parts  of  wood  oil  and  coal-tar  oil,  or  of 
coal-tar  and  hemp  oil,  is  heated  for  several  hours,  at  a 
temperature  of  about  31 8**  Fahr.,  so  as  to  disengage  the 
injurious  substances  and  increase  the  viscosity  of  the  mass, 
vntil  it  may  be  drawn  out  in  threads.  A  second  quantity, 
equal  to  tlie  former,  of  linseed  oil,  preferably  thickened  by 
boiling,  18  now  added,  and  also  from  one- twentieth  to  one- 
tenth  per  cent,  of  ozokerit  with  a  little  spermaceti.  In  tilio 
meanwhile,  the  mass  is  kept  at  a  uniformly  high  temperature 
for  some  hours,  when  from  one-fifth  to  one-half  part  of 
sulphur  per  cent,  is  added,  after  which  the  product  is  moulded 
or  otherwise  worked  in  the  same  manner  as  india-rubber. 
The  proportions  of  the  three  oils  named  above  may  bo  varied 
so  as  to  obtain  a  harder  or  a  more  elastic  substance,  as  may 
be  requir«l.  The  product  is  elastic  and  tenacious,  standing 
the  weatiier  better  tnan  india-rubber,  and  is  not  deterioratea 
by  great  pressure  or  a  high  temperature.  It  is  said  to  be 
speoally  suitable  for  the  insulation  of  telegraph  wires,  and 
mav  be  employed  alone  or  mixed  with  india-ruDDer  or  similar 
resmous  substimces. 


xismroB  OF  ths  sooibtt. 

Obdinaby  Meitinqs. 

Wednesday  erenings,  at  eight  o'clock : — 

April  27. — **  Five  Tears'  Experience  of  the  Workinflr 
of  the  Trade  Marks*  Registratioii  Acts."  By  EomrND 
JoHirsoK. 

Hat  4. — **  Buying  and  Selling  ;  its  Nature  and  its 
Tools."  By  Professor  Bonaht  Puce,  H.A.  Lord 
Alfbed  S.  Ohuschill  will  preside. 

Mat  11. — **  The  Manufacture  of  Glass  forDeoorative 
Purposes."  By  H.  J.  Powxu.  (Whitefriars  Glass 
Works).  WiLLiAX  SpornswooDE,  LL.D.,  P.R.S.,  will 
preside. 

Mat  18.—*'  The  Electrical  Railway,  and  the  Trans- 
ixiission  of  Power  by  Electricity.'*  By  AxxzAin>EB 
SiBiCENS.    Dr.  SiEHEXs,  F.B.S.,  will  preside. 

Foreign  and  Colonial  Sxction. 

Tuesday  evenings,  at  eight  o'clock : — 

Mat  10.— '*  Trade  Relations  between  Great  Britain 
and  her  Dependendes."    By  Willxah  Wbsxoabzb. 

.  Applied  Chemistry  and  Physi^^  g -.  it   ^^^ 
Thursday  eyenings,  at  eight  o*cloO 

Afbil  28. — *  *  Impurities  in  Water,  and  *e»~ '  Rnenoe 
upon  its  Domestic  Utility."  By  G.  SnLLiKOFiiEEr 
Johnson,  F.C.S.  Allen  Thohbon,  M.D.,  F.R.S.,  will 
preside. 

.  Hat  12. — "  Recent  Progress  in  the  Mairafactuxe  and 
AppUoations  of  SteeL"     By  FtgI.  A.  K.  Huntinoton. 

\Mat  26.— "Telegraphic  Photography."  By  Shel- 
pdncD  BiDWELL.  Prof.  W.  G.  Ajdaxb,  F.R.S.,  will 
preside. 

Indian  Sectipn. 

Friday  evenings,  at  eight  o'dook: — 

Apbil  29.— *<  The  Building  Arts  of  Indiai"  By 
General  Maglaoan.  Andbew  Ci^tuixr^^  'jM/pyHithyr  gf' •  ^a' 
Indian  Council,  wiU  preside. 

Mat  13.— <<Burmah."  By  General  Sir  Axmau. 
PfcATMB,  G.C.M.G.,  K.C.aL,  C.B. 

'  Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantor  Leotitrbs. 

Monday  evenings,  at  eight  o'clock : — 

The  Fourth  Course  will  be  on  ''The  Art  of  Lace- 
making,"  by  Alan  S.  Colb.    Four  Lectures. 


Syllabus  of  the  Couth, 
liEcriTBE  III.— Mat  2. 

Fringes.  Twisted  thread-work  in  Ei 
15th  century.  Early  designs  for  plaitec 
threads.  Italian,  Flemish,  French,  and  I 
lace.    Laces  of  primitiye  dJesign. 

LEcrtTBB  rV. — Mat  9. 

JRnumi  as  to  styles  of  design  in  ha 
Tradrtional.  patterns.  Sketch  of  the  d< 
inventions  for  knitting  and  weaving  threi 
lace.  Differences  between  machine  an 
laces..  Modem  hand-made  laoes  at  Bu 
Honiton,  &c. 

This  course  will  be  illustrated  by  gpeci 
Diagrams  and  photographs  enlarged  will 
means  pf  the  lantern  and  oxy hydrogen  ]i\ 

The  Fifth  Course  will  be  on  **  Colo 
and  its  Influence  upon  Various  Idc 
R.  Bbudenell  Ca&tbb,  F.  B.C.S.    Tl: 

May  16,  23,  30. 


XEBTIKG8  FOR  THZ  JBK8TJIN0 

Monday,  April  19tii... Astatic,  22,  Albemarie-sti 

Tuesday,  April  19tii... Pathological,  63,  Bemezi 
street,  W.,  81  p.m. 

Wkdsebday,  April  90ni...]bfititate  of  Banlcen)  ( 
the  London  Institution,  Finsbury-i'irc 
Mr.  John  Smith,  **  The  Grovemment  I 

Meteorological,  85,  Great  Oeoi-ge-strcet, 
Dr.  Wladimir  Koppen,  "  The  Frequer 
of  Eain."  2.  Mr.  G.  M.  Whipple,  •♦  li 
ments  made  at  ths  Kew  Obaerratory  t 
George's  Barometers."  8.  Mr.  O.  M. 
Discossion  of  Mr.  Eaton's  Table  of 
Height  at  London,  with  regard  to  Per 

Aroheological  Association,  32,  Sacln 
8  p.m.  Mr.  H.  6yer  Cuming,  **SeaL 
Templars." 

Thursday,  April  218t... Mechanical  Engineers,  1 
street,  8.W. ,  7^  p.m.  Reading  and  disi 
ing  papers : — 1.  M.  Le  Baron  CTauzel, 
Special  Beferenoe  to  8hip-work."  2. 
Kennedy,  **  Ilesults  of  Experiments  oi 
made  for  the  Lostitutiou  of  Mochan 
8.  Mr.  W.  W".  Beamnont,  **  Thrash 
4.  Mr.  J.  J.  Tylor,  **  Meters  for  Rfgintt 
of  Water."  ».  Mr.  A.  A.  Lan^ey,  •' '. 
of  Dred^g." 

linnean,  Bonington-hoase,  W.,  8  p.m. 
Balfour,  **  New  Genera  of  Ilants  fi 
Mr.  Edin&r  A.  Smith,  "The  Fresh 
Australia.'*     8.  Mr.  B.  Dasrdon  Jar 
Hibincut  palwOris  (Linn.)  and  certaii 
4.  Dr.  W.  A.  Hetdmab,  **IndiTiduid 
Bneuichial  Sac  of  Simple  Ascidians." 

ChemioaL  Bm-lington-house,  W.,  8  p.ii 
Blown,  '*  IVa^onal  DistiUation '^  (I 
W.  E.  Adeney,  "The  Estimation  of 
by  Means  of  Potassie  Pennannoate. 
Dixon,  **  The  Oxidation  of  Snlpnuroui 

Boyal  Historical,  22,  Albemarle-street,  Tl 
Frederiek  G.  Fleay,  "  History  of  The 
from  thdr  first  opening  in  1676  to  theo 
&Afr,L  J.  Baker  Green,  "TbeAnalor 
a^  Christian  Baptism  in  ilie  Apoatoli 

Numismatic 4, St. Martin*s-plaoe2W.,  ^ 

GiYil  and  Mechanical  Engineen,  7,  westn 
a W.  /  7  p.m.  Mr.  J.  H.  Mangban, "  £ 
linoolnsiure." 

FsipAY,  April  S9KD..Jfedianical  Engineen,  S; 

itoeet,  8.W.,7|  p.m.    Beading  of  pape 

oontinued. 
Quekett  Microaeoirioal  dvbt  T7iiiTenit 

8  p.m.    Mr.  T.  Chaztera  Wbita  (I 

Histology  of  the  Gustatory  Organs 

Tongue." 
Folk-Lore,  22,  Albemailo-fitreet,  W.,  8 

Clarice,  '*The  Belatkm  of  Bni^iUi  I 

TSngliah  Language,  and   the  Inftaa 

Exertsised." 
Oinioal,  63,  Bemcn  dreet»  W.,  8|  pA. 

Saturday,  April  23RD...Antiquaii«h  Burili^t 
p.m.    Annual  Meeting. 
Boyal  Botanic,  Inner-circle,  Bes«itf»'9e] 
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Jtkmtlrmt,  AMfki,  Lemdam,  W.O, 


EEDIVOS   07   THE   800IETT. 


OBEIGK  AHD  COLONIAL  SECTION. 

7,  April  5, 1881 ;  JohkBae,  M.D.,  F.B.S., 

ur. 

per  read  was — 

l:  the  old  colony  AND  THE 
NEW  DOMINION. 

ly  E.    Hepple    Hall,    F.8.8.,    fto. 

I.— HiSTOBICAL. 

'^er  estimate  may  be  placed  upon  the 
Canada  as  a  field  for  British  settlement, 
rison  with  those  offered  by  other  portions 
itish  Empire,  there  can  be  no  question  of 
lount  interest  which  our  Home  Colony 

from  a  historical  point  of  view.  Her 
history  is  indeed  as  iinique  as  it  is  re- 
No  part  of  our  world-wide  colonial 
has  passed  through  so  many  or  such 
ages  of  existence.  Nowhere  within  the 
the  Crown  territory  have  peace  and  war, 
d  separation,  loyalty  and  rebellion,  fol- 
ih  other  in  such  quick  succession.  In 
>  the  struggles  between  Church  and  State, 

party  and  party,  between  Parliament 
le,  been  more  bitter,  or  the  great  political 
which  they  have  contributed  to  hasten 
:e  sudden  or  more  sweeping.  Nowhere 
patriotism  of  the  subject,  the  supremacy 
ms,  or  the  prestige  of  our  flag  been  more 
fried,  and  nowhere  have  they  been  more 
idioated  or  more  heroically  sustained  than 
a.  It  will  be  my  honour  and  privilege, 
taper  which  I  have  now  to  submit,  to 
le  varied  stages  in  her  history ;  to  note  her 
rem  the  infant  quasi-colony  of  a  foreign 
i  the  proud  position  which  she  now  occu- 
I  uit^B^l  portion  of  this  great  empire;  to 
•8  wM  as  the  short  time  allowed  me 
Bit,  the  more  important  political  changes 

en^  succeeding  stage  has  been  marked, 
itate,  as  far  as  practicable,  the  results 
ke  present  current  of  events  is  likely  to 
mt. 

|ia  at  the  beginning,  there  was  little 
Mily  ezistence  of  &nada  to  indicate 
km  whidh    she  has  already  acquired; 


still  less  was  there  to  foreshadow  the  great- 
ness to  whibh  she  is  surely  yet  destined  to 
attain.  The  hardy  and  adventurous  Norsemen,  if 
they  ever  really  sighted  the  Canadian  shores,  which 
is  extremely  doubtful,  certainly  never  landed  on 
them.  The  occapation  at  least,  if  not  the  dis- 
covery of  the  country,  was  reserved  for  later  times, 
and  for  another  race  of  people.  The  best  authenti- 
cated discovery  and  earliest  attested  history  we 
have  of  the  country  now  called  Canada  are 
associated  with  the  exploits  of  that  brave  band  of 
Venetian  navigators  wno  shed  sach  lustre  on  the 
closing  annals  of  the  fifteenth  century.  Our 
North  American  and  South  African  colonies 
started  in  the  race  of  empire — rather  let  us  say 
took  up  their  appointed  places  in  the  circling 
orbit  of  our  civilisation — together. 

While  Diaz  and  Yasco  de  Gama  were  seeking  a 
new  route  to  India  by  way  of  the  Cape  of  Good 
Hope,  the  Cabots,  father  and  son,  were  tracking 
the  stormy  Atlantic,  and  himting  for  a  north-west 
passage,  in  hopes  of  ultimately  reaching  the  same 
goal. 

In  the  very  same  year  (1497)  in  which  the  Portu- 
guese navigator  weathered  the  Cape  of  Storms,  and 
sighted  the  low-lyme  coast  of  Natal,  his  Italian 
compeer,  accompaniea  by  his  son  Sebastian,  leaving 
their  adopted  home,  Bristol,  in  the  little  barque 
Mathew,  which  the  English  monarch  had  given  him« 
caught  the  first  faint  glimpse  of  the  iron-bound 
coast  of  Newfoundland.  It  was  only  a  gUmpse,  a 
first  sight,  a  prima  viata,  and  so  Cabot  called  it. 
Two  years  subsequently  to  Cabot's  voyage,  Gaspar 
de  Cortereal,  a  Portuguese  adventurer,  hoping  to 
accomplish  what  his  predecessor  and  competitor 
had  failed  to  find — a  north-west  passage  to  India 
— set  sail  from  Lisbon,  and  with  two  smps  reached 
the  Labrador  coast,  which  he  named  *' Terra 
Yerde."  He  entered  the  Gulf  of  St.  Lawrence ;  but 
of  further  exploration  by  him  we  have  no  authentic 
trace. 

Thus  far  discovery  on  the  North  American  coast 
had  resulted  wholly  from  the  desire  to  discover  a 
north-west  passage  to  India.  Not  only  was  the 
island  which  now  bears  the  name  Njewfoundland 
an  actual  terra  novay  but  the  Labrador  coast,  and 
Acadia  to  the  south  of  it,  were  in  the  sam^ 
category  of  newly  discovered  or  found  lands ;  and 
thus  they  stand  roughly  outlined  on  the  maps  of 
that  period. 

Period  of  Settlement^  The  first  voyage  to  North 
America  with  a  view  to  settlement  is  that  recorded 
by  Mr.  Beamish  Murdoch,  of  Baron  Lery  et  de  St. 
Just,  in  1518.  Six  years  later,  Francis  L,  of  France, 
aspired  to  enter  the  lists  with  Spain  and  Portugal 
for  the  acquisition  of  territory  and  sovereignty 
in  America.  Under  his  direction,  Giovanni 
Yerrazano,  a  Florentine,  was  despatched  (January 
17th,  1524)  in  the  ship  Dauphine,  with  fifty 
men,  and  provisions  for  eight  months.  Little 
came  of  Yerrazano's  visit,  save  the  glory  of  the 
occasion.  Similarly  barren  of  practical  result  seems 
to  have  been  the  visit  of  a  '*  learned  and  wealthy 
English  citizen  of  Bristol,"  Master  Thomas  Thome 
by  name,  who,  favoured  with  the  patronage  of 
King  Henry  YIIL,  fitted  out  two  ships,  and  set 
sail  in  May,  1527.  Entering  the  Straits  of  Belle 
Isle,  and  through  them  reacbm^  the  Cape  Breton 
and  Acadian  shores,  the  ambiUon  of  Thome  and 
his  oompaaions,  or  more  likely  their  provisionf. 
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failed  them,  and  they  returned  to  Bristol  in  October 
of  the  same  year. 

'  ThuB  fitfimy  and  feebly  were  the  attempts  to 
found  settlements  on  the  coast  of  Korth  America 
carried  on,  until  the  close  of  the  first  quarter  of 
the  sixteenth  century.  England's  flag  of  disoorery 
had  been  thus  far  wholly  in  the  hands  of  foreigners ; 
and  he  wotdd  have  been  a  bold  man  who  would 
then  have  predicted  that  England  would  so  soon 
become  the  first  maritime  nation  in  the  world.  A 
floating  population,  consisting  of  a  few  hundred 
hardy,  but  hiunble,  Norman  and  Breton  fishermen, 
rouffhly  subsisting  on  their  frail  barques  and  brigs, 
ancmored  on  the  open  Kewfoundhmd  banks  for 
seven  months  in  the  year,  scudding  before  a  stifP 
nor'-wester,  or  sheltered  between  the  headlands  on 
some  part  of  the  Acadian  coast,  formed  the  only 
appearance  of  what  could  be  called  a  settlement  or 
colony.  It  is  not  until  we  come  to  the  French  ex- 
ploration and  occupation,  that  we  reach  what  may 
fairly  and  distinctively  be  called  the  first  x)eriod  in 
the  history  of  Canada.  This  period  opened  with 
the  voyage  and  landing  of  Jaques  Cartier,  in 
1534. 

French  Occupation. — ^During  Cartier's  first  visit 
little  was  accomplished  in  the  way  of  actual  settle- 
ment. Capture  and  conquest,  or  conversion,  not 
colonisation,  have  ever  marked  the  poHcy  of  the 
French  in  the  New  World.  Cartier  seems  to  have 
contented  himself  with  anchoring  his  Httle  fleet  off 
the  ancient  Stadacona,  at  the  co^uence  of  the  8t. 
Charles  and  St.  Lawrence  rivers,  and  of  afterwards 
navigating  the  river  as  far  as  Hochelaga,  where  he 
made  the  acquaintance  of  the  Huron-Iroquois 
tribe  of  Indians,  and  of  their  king  or  AgouJmnna, 
04rtier's  next  visit  was  made  in  1541,  in  company 
with  Francis  de  la  Roche,  Sieur  de  Boberval,  idiom 
the  French  monarch  had  created  Lieutenant- 
Gfeneral  and  Viceroy  of  his  newly-acquired  posses- 
sions. This  was  intcnided  as  a  colonising  exp^tion, 
the  first  of  any  magnitude  of  which  we  have  any 
record.  But,  like  that  undertaken  by  Baron  Lery 
in  1518,  and,  indeed,  like  most  French  colonising 
schemes,  it  was  a  failure. 

The  first  actual  settlement  by  Europeans  within 
the  territory  of  the  present  Dominion  of  Canada 
was  made  in  1605,  by  De  Monts,  at  Port  Royal, 
now  Annax>oli8,  in  the  province  of  Nova  Scotia. 
This  followed  immediately  on  the  formation  of  the 
"  Company  of  New  France,"  under  patent  from 
Henry  lY.,  for  **  inhabiting  Acadia,  Canada,  and 
other  places  in  New  France."  Events  now  followed 
morerapidly.  On  July  3, 1608,  Samuel  deChamplain 
reached  the  bold  headland  at  the  confiuence  of  the 
St.  Lawrence  and  the  St.  Charles  rivers,  the  spot 
where  his  brave  countryman,  Cartier,  had  wintered 
three-quarters  of  a  century  before,  and  founded 
the  City  of  Quebec,  and  where  fifteen  years  later 
he  built  Fort  St.  Louis.  From  this  time  till  1629, 
French  exploration  and  colonisation  in  Canada  was 
carried  on  mainly,  if  not  wholly,  by  the  priests. 
Bands  of  missionaries  penetrated  the  country 
in  all  directions,  zealously  endeavouring  to  con- 
vert the  Indians  to  the  Christian  faith.  From 
Quebec,  as  a  starting  point,  the  missionary  lines 
of  the  '*  Society  of  Jesus  "  radiated  in  all  directions 
thro^h  every  inhabited  region,  from  the  Lauren- 
tian  valley  to  the  Hudson's  Bay  territoiy,  through 
the  region  of  the  great  lakes,  and  down  the  valley 
of  the  Miasiampi,     Scantily   equipped,    with  a 


breviary  round  the  neck  and  a  crocifi: 
the  fearless  priest  set  forth,  the  ] 
commerce,  ana  the  avant-eourier  of  c 
Christianity  and  commerce  went  han< 
through  Canada  in  1630 — 1670,  just  as 
Central  Africa  to-day,  the  merchant  by 
the  missionary.  Conspicuous  among  ' 
M.  JoUet  and  P^res  Hexmepin,  Marquel 
and  Dablon.  Lasalle,  setting  forth 
Frontenac,  had  pursued  his  way  to  th 
extremity  of  Lake  Michigan,  the  si 
Dearborn  and  of  Chicago  in  later  dayi 
reached  October  18,  1678.  Four  yean 
same  intrepid  adventurer  took  possess 
Mississipi  Valley  in  the  name  of  the  Fr 
and  claimed  it  as  part  of  New  France. 

In  1670,  Charles  11.  granted  to  Prii 
and  his  company  of  adventurers,  sinoc 
the  Hudson's  Bay  Company,  rights  and 
which  have  worked  a  mighty  revolul 
future  of  the  whole  North-West. 

Consolidation  of  British  Power, — Alt 
actual  and  sovereign  dominion  of 
Canada  ceased  with  the  famous  passa, 
on  the  heights  of  Abraham  in  1759,  f 
the  defeat  of  Montcalm,  and  the  capii 
Montreal  in  1760,  French  influence  coi 
be  felt  in  various  ways.  After  the  < 
Quebec,  the  country  was  placed  unde 
rule.  The  French  Canadians  were  guar 
free  exercise  of  their  religion,  and  th 
continued  to  enjoy  their  accustomed  i 
privileges.  "  La  Nation  Canadienne,"  th 
politicsdly,  was  yet  socially  and  eocleaia 
vigorous  and  active  as  ever.  The  definii 
between  England,  France,  and  Spain, 
left  England  constitutionally  stronger, 
only  a  prelude  to  further  disturbance 
torially,  all  that  was  left  of  ''  La  NouveU' 
were  the  little  rock-bound  and  fog-cap{ 
of  St.  Pierre  and  Miquelon — a  somewha 
cant  outcome  from  so  ambitious  a  des: 
conquest,  conversion,  and  colonisation 
contmeut.  In  1775,  the  Quebec  Act  w 
and  in  the  fatal  concessions  to  the  French 
contained  in  this  Act  is  to  be  found 
of  that  anti-British  feeling  which,  engc 
the  powers  so  conferred,  has  been  perpe 
some  degree,  to  this  day.  The  "FrerLci 
law  was,  however,  superseded  by  th 
criminal  law. 

During  the  years  1784-85,  the  maritinM 
of  Nova  Scotia  and  New  Bmnswiok  were 
under  special  constitutional  charters,  the 
lature  of  New  Brunswick  meeting  at  i 
now  Fredericton,  during  the  latter  y 
year  (1791)  was  marked  by  the  passa 
Constitutional  Act,  under  which  repi 
government  was  secured  to  the  jieo; 
slow,  but  steady  developnuxnt  of  the  pi 
responsible  government  in  Canada  nn< 
Syaenham,  Metcalfe,  Elgin,  Monck,  at 
and  the  unswerving  devotedlneBa  of  Lofi 
to  these  principles,  serve  to  make  this  < 
most  interesting  epochs  of  Caaadiaa  hisi 
we  must  pass  on  yet  more  rapidly  to  il 
the  historical  portion  of  my  paper. 

We  now  come  to  the  penoa  of  ooaf 
On  October  10,  1864,  the  QovmuMBt 
met  the  delegates  of  Nova  8o«fia»  Keir  S 


JOUSNAL  07  THE  BOGEBIY  07  ABT8,  Apbil  22,  1881. 


477 


iDce  Edwmrd  Island,  at  Quebec,  to  oonaider 
end  Boheme  of  ooiifederation.  This  was 
.  as  the  *'  Quebec  Scheme."  It  was  the 
ing  of  the  end — the  definitiye  first  step  to 
itish  North  America  Act,  the  Act  of  XJmon, 
lal  Act  and  law,  under  and  by  virtue  of 
the  Dominion  of  Canada  eidsts  to-day. 
Leration  was  the  necessary  outcome  and 
of  the  partial  and  unjust  basis  of  representa- 
hich  had  so  long  existed  in  the  country, 
^hstanding  its  intrinsic  excellence,  its  advan- 
were  not  immediately  recognised.  One  by 
Q  links  in  the  lengthening  chain  of  federal 
were  welded  toge&er.  ^rst,  Nova  Scotia, 
'ew  Brunswick,  and  finally  Prince  Edwajrd 
joined  hands.  These  several  events  ex- 
over  a  period  of  nearly  three  years  more, 
not  until  July  1,  1867,  that  her  Majesty's 
[nation  declaring  the  Dominion  of  Cfanada 
iomplished  constitutional  fact  was  legally 
ised.  ''Dominion  Day"  is  now  kept  as  a 
smoration  holiday  throughout  the  country. 
370,  the  eegis  of  the  Dominion  GK)vemment 
Isely  extended  over  the  vast  extent  of  coun- 
tuate   between    the  western   boundary    of 

0  and  the  Bocky  Mountains,  then  known  as 
b's  Land,  and  since  as  Manitoba,  the  district 
watin  and  North- West  Territories.  In  1871, 

1  Columbia  joined  the  Confederation,  and 
3,  Prince  Edward  Island  was  added  to  the 
N'ewfoundland,  and  its  dependency,  Labra- 
i  all  the  Imperial   possessions  on  the  vast 

American  Continent,  now  alone  remains  a 

colony. 

e  Can/ederaiiony — ^The  British  North  America 
I  just  stated,  came  into  operation  on  July  1, 

From  that  date  Canada  entered  upon  the 
ud — ^viewed  prospectively — most  importcmt 
its  history. 

I  Monck  in  opening  the  first  Dominion  Par- 
t  at  Ottawa,  November  8,  of  that  year,  gave 
ice  to  the  following  memorable  words : — "I 
.tulate  you  on  the  legislative  sanction  which 
en  ^ven  by  the  Imperial  Parliament  to  the 

Union,  under  the  provisions  of  which  we 
w  assembled,  and  which  has  laid  the  founda- 
l  a  new  nationality  that  I  trust  and  believe 
*e  long,  extend  its  bounds  from  the  Atlantic 
Pacific  Ocean."  The  Province  of  Manitoba 
imitted  into  the  Dominion  May  12,  1870, 
le  Act  creating  the  District  of  Keewatin 
dto  force  shortly  after. 

n. — Geographical. 

Dominion  of  Canada  as  now  constituted — 
f  the  Federal  Union  of  1840,  then  by  the 
leration  Act  of  1867,  and  subsequently  by 
tension  of  1870-71  and  1873 — embraces 
arincipal  territorial  divisions  or  provinces, 
aving  a  Gkivemment  and  Parliament  of  its 
It  also  indndes  the  North-West  Territories, 
tin  District,  and  the  islands  of  the  Arctic 
and  Hudson's  Bay,  which  are  politically,  as 
•  geographically,  annexed  to  them.  It 
s  east  and  west,  from  the  51st  to  the 
meridian,  and  occupies  a  superficial  area 
x>  one-fifteenth  of  tne  land  surface  of  the 
nthvmoie  than  the  United  States,  and 
l^m  than  the  whole  of  Europe.  In  the 
li  popnlatioii  they  rank  as  follows  :— 


ASEA  AVD  POFUIAXIQV  GW  THB  DoiONlOir  OF  GaNADA. 


Provinoe. 


Ontario  

Quebec   

New  Brunswick  

Kova  Scotia  

Prince  £d¥nud  IflLand   

Manitoba   

Britiah     Columbia,     induding 
Vanooaver  and  other  Tulanda 

North-Weet  Territory  

Keewatin  District  

Islands  in  the  Arctic  Ocean .... 
Islands  in  Hudson's  Bay 


Square  Miles. 


} 


100,480 

193,356 

37,822 

21,731 

2,188 

120,000 

890,344 

1,886,000 

809,077 

311,700 

23,400 


3,406,642 


Population  in 
1871. 


o 


1,620,851 

1,191,616 

286,694 

387,800 

94,021 

12,228 

10,686 

V  - 


8,602,696 


The  population,  according  to  the  Census  returns  (1881),  already 
made,  but  not  officially  announced,  is  estimated  at  4^  millions. 

It  is  with  the  comparatively  narrow  strip  of 
settled  country  bordering  on  the  Atlantic  coast, 
extending  through  the  St.  Ijawrence  and  Saskat- 
chewan valleys  on  and  near  the  proposed  route  of 
the  Canadian  Pacific  Bailway  to  the  Bocky 
Mountains  and  Pacific  Ocean — the  fertile  or  food- 
producing  belt — that  I  propose  to  deal  in  this 
paper. 

As  illustrating  the  composite  character  of  the 
Canadian  people,  the  following  table,  showing  the 
nationalities  of  the  four  old  provinces,  according 
to  the  census  enumeration  of  1871,  is  of  interest : — 


African 

Dutch    

'Rngljjth 

Frendi  

German m... 

Half-breed  

Hindoo 

Irish  

Italian  

Jewish  M 

Russian,  Polish 

Scandinayian  ...... .. .. 

OCOtCu  •••      ....M ...... 

Spanish,  Portuguese . . . 

Swiss 

Welsh       

Various  other  origins.. 
Not  given 

Totals 


8 


13,486 

19,992 

488,429 

75,383 

158,606 

7 

2 

8 

12,978 

659,442 

804 

48 

392 

686 

328,869 

213 

95U 

6,282 

295 

4,506 


1,620,851 


I 


148 

796 

68,822 

929,817 

7,963 

7 


6,966 

123,476 

639 

74 

186 

464 

49,466 

142 

173 

988 

82 

1,154 


1,191,516 


-3 


n 


1,701 

6,004 

83,696 

44,907 

4,478 

1 


1,403 

100,643 

40 

3 

1 

200 

40,858 

223 

64 

1,006 

1 

873 


286,604 


6,212 

2,868 

118,620 

82,633 

81,942 

24 

8 

1,666 

62,861 

162 

28 

283 

180,741 

251 

1,776 

1,112 

13 

1,626 


887,800 


The  Indians  belonging  to  36  tribes,  number  a 
little  over  100,000.  They  form  the  relict  of  the 
four  once  numerous  and  powerful  families  or  races 
of— 1.  The  Esquimaux  or  Muok;  2.  The  D6nd- 
Dindgd;  3.  The  Algonquin;  4.  Huron-Iroquois. 
They  are  scattered  i3l  over  the  North- West  Terri- 
tories and  British  Columbia,  and  constitute  a  large 
proportion  of  what  may  be  called  the  ''landed 
gentry  and  freeholders  of  this  vast  and  promising 
reffion.*' 

In  the  composition  of  her  exisiting  jx^nlatioii, 
Canada  is  then  still  peculiarly  favourea.  Com- 
mencing as  a  French  colony,  Quebec  has  over  a 
million  of  the  descendants  of  the  foremost  nation 
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of  the  Latin  race — &  people  distin^iBhed,  like 
thai  anoestorfi,  for  industnr  and  thrift,  combined 
with  a  natural  courtoRj  and  honhomniie  which  en- 
deai  them  to  all.  If  the  Ftench  Canadian  ie  not, 
perhaps,  quite  on  a  par  with  his  Anglo-Saxon 
broUier  in  enterprise,  he  ia  certaiDly  more  than 
bia  equal  in  those  amenities  which  beautify  life, 
and  cast  a  charm  over  even  the  hardahips  of  the 
backw6ods ;  while  in  devotion  to  bis  country,  and 
loyalty  to  the  iovereign  under  whom  bis  condi- 
tion has  risen  from  serfdom  to  freedom,  none  can 
Azofilhim. 

i'bpuiaNon. — The  population  of  Old  Canada 
(Quebec  and  Ontario),  exclusive  of  Indians,  in 
1774,  was  166,256.  In  1806,  the  population  ol 
British  North  America,  which  included  Newfouud- 
liind,  had  only  reached  476,000.  Since  that  time, 
mors  particularly  since  confederation,  tlie  growth 
of  population  has  been  very  rapid.  During  the 
latter  period  the  figures  show  a  relatively  greater 
increase  than  do  the  United  States.    Thus  :— 

1808.... 


mi 24,000  per  annum. 

100     70,000  „ 

m] 70,000 

100     67,000  „ 

If  the  present  rate  of  increase,  which  is  shown 
to  be  equal  to  l-'2o  per  cent.,  or  12-5  per  1,000 
during  the  last  ten  years,  is  maintained  during 
the  next  two  decades,  and  ii  is  more  likely 
to  advance  than  otherwise,  tho  population,  at  the 
close  of  the  present  century,  will  reach,  in  round 
number.!,  ten  miUions.  According  to  the  census  of 
1871,  more  than  four-fifths  of  the  population  are 
iiatire-bom. 

This  rapid  growth  in  population  is  largely  owing 
to  the  uwntemipted  influx  of  British  immigration. 
Between  1850  and  1878,  a  period  of  twenty-eight 
years,  684,542  strangers  settled  in  Canada,  au 
average  of  rather  more  than  25,000  per  annum. 


Tair. 

Settled  Id  Ctmida. 

18a! 

...  2ff,616 

1837 

1S6B 

...   12,765 

18G9 

1970 

...  24,708 

1871 

...  27,773 

...   2*,818 

1872 

...  36,578 

1873 

...  50,060 

...  12,340 

1874 

...  39,373 

...     6,300 

1876 

...  27,382 

...     7,827 

1876 

...  26,833 

...  12,136 

1877 

...  27,076 

1878 

...  29,807 

1879 

...  30,717 

1880 

...  35,426 

...  19,413 

...  10,081 

Tot* 

J..  750,861 

The  forthooming  census  returns  will  furnish  ns 
with  such  vital  statistics  as  will  enable  us  to  esti- 
mate the  precise  rate  of  natural  increaae  in  the 
population  of  Canada,  and  these  I  hope  shortly  to 
oommnnicate  for  a  future  number  of  the  Society's 
Jownai.  It  is  slightly  lower  than  the  Bughsh 
T«te,  and  not  more  than  half  that  of  Australia  and 
New  Zealand.  It  will  be  fonnd,  on  close  investiga- 
tion, to  be  not  far  from  1-10  percent.,  or  12  per 
1,000.    The  aettlement  of  the  back  ootmtry,  rapid 


as  that  has  been,  has  not  thus  far  kent  pace  wH 
the  flow  of  population  to  the  dtiee  and  towns. 

Thefollowing  list  embraces  Uie  chief  aties,  sit 
their  population  :— 

iBTi  {Kittartf. 

Montreal  117,325  ....  ISO,** 

Quebec 69,699 7i,0ai 

Toronto 68,092  80,981 

Halifax,  Nova  BootJo 29,682  ....  — 

St.  John,  New  Brunswick..  28,805  ....  — 

Hamilton 27,716 — 

Ottawa  (Capital) 21,645  — 

London 15,828 ,  — 

Kingston  12,407 — 

Wimiipetr 3,000  1!.0M 

Three  Rivers    7,670  ....  — 

Charlotte     Town,      Prince 

Edward's  Island 7,600  — 

Frodericton   6,000  ....  — 

Victoria 4,540 - 

St.  Hyadnthe 3,746 — 

It  is  shown  by  the  Board  of  Trade  relsBi 
that,  since  1815,  no  less  than  7,000,000  km 
emigrated  from  these  shores,  of  whom  dk 
2,550,000  have  gone  to  the  Colomes,  iw 
4,400,000  have  for  ever  abandoned  their  sb 
giance  and  become  tntizens  of  a  foreign  conBttf 
I  thick  (with  Sir  Alexander  Gait]  that  this  is  a  mH 
deplorable  fact,  and  becomes  the  wor«e  if  « 
regard  them  in  the  light  of  helpers  of  their  fonnf 
fellow-subjects  at  home. 

The  chief  factor  in  this  continued  ezodos  fni 
our  shores  is  to  be  found  in  the  over-population  t 
the  United  Kingdom,  and  in  the  absolute  necesst; 
of  providing  againt  the  evils — ever  increasing,  sa 
daily  becoming  more  threatening — which  are  tme 
able  to  this  cause.  Emigration,  continuous,  progns 
sive,  and  systematic,  is  the  only  certain  reme^ 
and  forms,  at  the  same  time,  the  only  boon  Canso 
asks  from  the  mother  country. 

We  have,  since  1816.  a  total  removal  of  popolt- 
tion  from  the  British  Islands  to  other  conntnes  d 
the  enormous  number  of  seven  millions,  distcibnttd 
very  nearly  in  the  following  manner  : — 

United  States 4,400,000 

Britiah  North  America 1,350,000 

AuBtralia     1,000,000 

Elsewhere   6a,00« 

7,000,000 

The  striking  and  significant  fact  unfolded  If 
these  figures  is,  that  up  to  1841,  and,  indeed,  unta 
1846,  the  movement  of  British  populatico  M 
British  North  America  was  actually  in  eieesi  it 
that  to  the  United  States.  After  1B41,  two  cumK 
operated  to  turn  the  fiow  of  emigration  imM' 
largely  to  the  United  States ;  the  first  wu  ftj 
condition  of  Irdand  up  to  and  anooeedinK  W 
famine,  the  other  was  the  pasaage  of  the  Ho^ 
stead  Law  and  the  ooutemporaneooa  opmiiigmin 
tbe  vast  prairie  States  of  the  Union,  whioh  higt' 
to  attract  general  notioe  after  1840. 

The  latter  causes  were,  I  think,  mnohthea^ 
important,  and  to  them  I  belicm  the  Uniw 
States  are  indebted  for  the  rapid  stridei  theyii" 
made  in  population  and  wealth,  and  the  gtj^ 
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fprodudion. — I  have  already  stated  the  emi- 
lon  to  haYe  reached  seven  nullions,  of  which  at 
t  four  millions  have  left  the  United  Kingdom 
d  1852.  It  will  probably  interest  you  to  know 
,  notwithstanding  this  immense  overflow,  the 
oductive  powers  of  our  population  have  more 
L  supplied  the  snap.  In  1853,  the  population  of 
it  Britain  and  Ireland  was  27,542,588 ;  in  1879, 
56,113,  showing  an  increase  of  6,613,525. 
msidering  this  enormous  increase  of  the  reei- 
)  population,  coincidently  with  an  emigration 
000,000  since  1852,  it  will  scarcely,  I  thmk,  be 
ated  that  no  more  important  question  can 
lanenly  occupy  attention  here,  than  the  best 
A  of  systematising  and  directing  the  outflow  of 
people.  Had  these  four  millions  remcdned  at 
le,  it  is  probable  that  the  position  of  affairs  here 
ild  have  been  much  more  critical,  and  might 
» been  even  seriously  dangerous.  As  an  illus- 
ion of  this,  I  will  refer  to  the  state  of  Ireland, 
onnected  with  emigration. 

From  1861  to  1870  it  averaged  81,858  ) 
1871  „  1875  „         66,893  5 

1876  „  1879  „        29,898 ) 

:  does  not  appear  an  unwarranted  deduction  to 
me  that  the  comparative  cessation  of  emi- 
ion,  noticeable  during  the  four  years  1876-79, 
intensified  the  evils  in  that  country,  which 
ence  clearly  shows,  on  the  west  coast  at  least, 
be  traceable  to  over-crowding.  When  we 
oly  see  that  congestion  of  population  has  fol- 
3d  upon  a  decline  or  partial  stoppage  of 
gration,  it  appears  to  me  tnat  the  simplest  and 
t  speedy  euro  will  in  many  districts  be  found 
he  systematic  encouragement  of  voluntary 
pnation .  I  use  the  term  *  *  voluntary ' '  advisedly ; 
the  only  principle  upon  which  any  Govem- 
t  could  act.  If  experience  in  the  treatment  of 
great  subject  has  taught  us  anything,  it  has 
ht  us  that  the  courses  of  emigration  cannot  be 
lated  by  political  considerations;  and  that 
lisation  is,  after  all,  not  so  much  a  matter 
tate  policy  and  Imperial  legislation  as  of 
ral  law  and  rightful  selection.  Mr.  Pamell 
OSes  to  make  the  occupants  of  the  Irish  soil 
ivners,  and  Mr.  Bright  proposes  the  purchase 
million  acres  of  waste  land  in  Ireland,  its 
ovement  and  drainage,  and  the  division  of  it 
igst  40,000  families,  on  farms  of  twenty-five 
i  a  piece,  a  work  which  he  said  would  be  cheap 
10,000,000.  Our  contention  is  that  it  would 
ery  much  cheaper  and  easier,  and  therefore 
r,  to  spend  this  money,  if  money  is  to  be  spent, 
icouraging  emigration  to  a  land  where  owner- 
in  the  soil  is  easy  and  its  returns  sure.  Partner- 
in  emigration,  which  most  fitiy  formed  the 
ect  of  Mr.  McCnllagh  Torrens*s,  M.P.,  recent 
■ess  before  the  Boyal  Colonial  Institute,  in  order 
eoommend  itself  to  the  intelligence  and  con- 
ice  of  the  nation,  must  work  equally  for  the 
•fit  of  the  United  Kingdom,  the  Colonies,  and 
emigrant — a  fact  which  has  been  too  litUe 
le  in  mind  in  recent  discussions  on  the  emigra- 
qaestion. 

It  there  is  still  another  li^ht  in  which  this 
tMsing  and  all  important  weme  of  migration 
t  be  Tiewed.  It  is  that  of  trade  relations  be- 
A  the  mother  country  and  the  nearest  of  her 
dies.    It  will  be  seen  by  the  Board  of  Trade 


returns  that,  on  an  average  of  the  last  three  years, 
notwithstanding  the  recovery  of  prosperity  was 
more  early,  eve^  person,  and,  therefore,  every 
emigrant  in  the  United  States,  has  consumed  only 
8s.  4d.  worth  of  British  manufactures,  while  in 
Canada  he  has  consumed  32s.  worth ;  it  is,  there- 
fore, in  the  interest  of  British  labour  at  home,  in 
the  proportion  of  32  to  8,  that  emigration  should 
go  to  Canada  rather  than  to  the  United  States. 

I  will  now,  with  the  aid  of  the  map,  do  my  best 
to  pourtray  to  yon  some  idea  of  the  magnitude 
and  value  of  the  trust  that  has  been  assumed  by 
our  trans- Atiantic  fellow  subjects  in  undertaking 
the  colonisation  and  government  of  the  northern 
half  of  the  great  Nortii  American  continent.  Here 
you  have  presented  a  domain  nearly  as  large  as 
all  Europe,  stretching  from  the  Atlantic  to  the 
Pacific  Ocean,  its  southern  boundary  resting  in  the 
latitude  of  the  South  of  France,  and  its  northern 
line  is  washed  by  the  waters  of  the  Arctic  Ocean. 
Possessed  of  the  finest  forests  in  the  world,  most 
prolific  and  profitable  fisheries,  watered  by  the 
most  extensive  system  of  fresh- water  lakes  and 
rivers,  enriched  with  well-nigh  every  known 
variety  of  mineral,  including  abundant  supplies  of 
coal  and  iron,  and  now  proved  beyond  any  question 
to  contain  the  largest  area  of  fertile  prairie  and 
bread- stuff  producing  soil  in  the  world — destined, 
at  no  very  mstant  day,  to  become  the  granary  of 
Gh'eat  Britain,  and  the  happy  home  of  millions  of 
our  countrymen  and  women. 

The  Dominion  of  Canada  is  naturally  divided 
into  three  great  divisions— the  Atiantic,  or  Eastezn ; 
the  Centnd,  or  Prairie ;  and  the  Pacific,  or 
Western. 

The  Atlantic  division  is  that  which  comprehends 
the  older  settled  provinces  of  Nova  Scotia,  Prince 
Edward  Island,  New  Brunswick,  Quebec,  and 
Ontario.  It  contains  almost  the  entire  present 
population  of  the  Dominion — about  four  millions, 
and  is  the  only  part  of  the  British  possessions 
in  North  America  to  which  emigration  has  been 
hitherto  directed.  It  may  be  described  as  the 
woodland,  or  forest  section  of  Canada,  and  stretches 
from  the  Atiantic  to  the  head  waters  of  the  great 
River  St.  Lawrence,  west  of  Lake  Superior. 

The  Central,  or  prairie  division,  containing  the 
new  province  of  Manitoba,  and  the  adjoining 
north-west  territories,  extends  from  the  densely 
wooded  Atlantic  region  to  the  Bocky  Mountains. 
Commencing  with  the  valley  of  the  Bed  River, 
the  prairie  extends  westward  over  a  gently  ^ 
imdulating  country,  clothed  with  the  most 
luxuriant  grasses  and  beautiful  flora,  for  a  distance 
of  a  thousand  miles  to  the  base  of  the  Rocky 
Mountains,  varying  in  width  of  from  four  hundred 
to  six  hundred  mileii.  This  magnificent  district, 
watered  and  rendered  accessible  in  its  eastern 
section  by  the  great  Winnipeg  and  Manitoba 
lakes,  is  in  its  central  and  western  portion  traversed 
by  the  mighty  River  Saskatchewan,  with  fifteen 
hundred  miles  of  steamboat  navigation,  and  ferti- 
lised by  many  beautiful  tributaries  issuing  from 
the  recesses  of  the  mountains.  With  some  com- 
paratively insignificant  exceptions,  the  prairie 
division  of  the  Dominion  contains  probably  the 
largest  continuous  tract  of  country  in  the  world 
adapted  to  the  growth  of  wheat  ana  other  cereals, 
and  peculiarly  fitted  also  for  cattie-raising,  espe- 
cially on  the  western  plateau,  where  cool  and 
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Abnndant  wnt^  is  oombined  with  an  excaptdou- 
ftlly  moderate  climate.  Settlement  in  this  >aotio& 
ia  now  exoMclmgly  aotaTe,  and  likely  to  be  con- 
tinuous. During  ten  montba  of  1880  (Jannsi;  to 
October),  tbe  total  immigration  retonu  totb 
17,981. 

Tlie  Pacifio  Mction,  known  as  Britisb  Colombia, 
oomprehends  the  volcanic  region  west  of  the  Kock^ 
Uonntunb  to  the  Padfia  Ocean,  with  the  magni- 
fioent  archipelago  of  islands  of  which  Vancouver 
and  Queen  Charlotte'B  groups  are  the  most  oon~ 
afuonouB.  Fossegsing  a  climate  mnch  more  tempe. 
rate  than  that  of  Canada  proper,  Briti^  Columbia. 
has  an  immense  extent  of  land  fitted  for  agriculture, 
while  the  mountain  ranges  which  traverae  thb 
oonntty  are  replete  with  minerals  of  ever^  variety, 
and  are,  it  is  thoaght  by  some,  quite  as  nch  as  the 
amilar  districts  of  California  and  New  Mezioo. 
Gold  to  the  value  of  eight  millions  sterling  hat 
already  been  extracted  from  the  graTel-waahing 
alone,  without  the  introduction  of  machinery. 
Tancouver'g  Island  has,  so  far  as  hnown,  exclusive 
monopoly  of  the  coal  supply  of  the  entire  Pacific 
COWt,  from  Behring's  Straits  to  Cape  Horn  ;  her 
coal-fields  are  inexhaUBtible  in  extent,  and  excel- 
lent in  quality,  and,  in  the  future,  must  make  thife 
island  the  emporium  of  the  China  and  Indian,  trade, 
while  its  importance  iu  connection  with  the  naval 
supremacy  of  England  in  the  Pacifio  Ocean  con 
scarcely  be  exaggerated. 

FhyiicaX  Gfography. — The  coasts  of  the  Dominion 
are  eveiTwhero  extensively  indented.  The  most 
remarkable  of  those  indentations  form  the  exten- 
sive inland  seas  known  as  Hudson's  Bay,  the  Oulf 
of  Bt.  Lawrence,  and  the  Qulf  of  Georgia.  The 
Hudson's  Bay,  the  Mediterranean  Sea  of  Canada, 
merits  a  separate  paper,  and  will,  I  trust,  ere  long, 
find  a  delineator  worthy  of  its  growing  importance. 
It  is  thus  described  by  Dr.  BeU,  who  has  spent  five 
years  in  exploring  its  waters  and  shores : — 

' '  Instead  of  being,  as  is  usnally  supposed,  a  part  of 
tiiB  Amtic!  regions,  its  nearest  shore  is  more  southerly 
than  Xjoudoo,  and  its  fsj-theet  otiU  remains  within  the 
north  temperate  zone.  On  the  north-east  coast  there 
is  httle  snow  in  winter,  and  UtUe  rain  in  sommer.  The 
tributaries  of  the  boy  are  the  NeUon.  which  discharges 
the  waters  of  Lake  Winnipeg ;  the  Winnipeg,  about  the 
siee  of  tho  Ottawa  ;  the  Sauattihewan,  900  miles  long, 
ponriug  in  from  the  west ;  and  the  Bed  River,  ooming 
COO  inilee  from  the  south.  All  tlie  central  part  of  Nort£ 
Amnricai  from  Labrador  to  the  Bockj  Hountaina, 
dnina  into  Hndson  Bay.  The  larfrest  tributary  is  tlie 
Ndson,  about  four  times  the  size  of  the  Ottawa,  at  the 
'  ea^tal ;  then  oomes  the  Churchill,  the  Big  River,  and 
the  Albany.  On  the  west  side  of  the  bay,  the  southerly  ' 
winds  are  the  coldest  that  blow  in  the  winter,  and  there 
is  leas  tnow  and  less  intense  cold  in,  the  viduity  of  Tork 
Faotory  and  Fort  Churchill  than  iu  more  southerly 
legions.  During  winter,  tho  temperatuie  improres  as 
one  goes  from  Minnesata  northward  through  Hauitoba, 
and  down  the  valleys  to  Hudaou  Bay,  and  bathing  is 
fbimd  a{ReeablB  in  July,  August,  and  September.  Ou  | 
the  BouthBm  and  western  shore,  unUmited  supplies  of  ' 
md  and  white  pine,  B^^noe,  white  blroh,  balsam,  poplar, 
•spen,  and  tamarac  are  fonnd." 

Owing  to  her  remarkable  physical  configuration 
•ad  extensive  watershed,  Canada  possesses  the 
lugeat  lake  and  river  system  in  the  worhi.  The 
▼tdume  and  surface  area  of  her  lakes  and  riven  ore 
squally  remarkable.  The  hydrographical  basin  of 
iaa  St.  Lswnaoe,  with  the  great  lakes  Bnpetior, 


Huron,  Michigan,  St.  Clair,  Erie,  and 
ahme  occupy  330.000  s^nare  miles.  They 
largest  and  Tinrest  continuous  qrstem  of  Ir 
in  the  world,  and  impart  to  tbe  Dominii 
fectly  unique  hydrogmphioal  charaoter. 

The  lake  system  of  Ontario  and  the  c 
pi^rie  region  embraces,  among  many 
bodies  of  water,  Great  Slave,  Great  E 
Athabasca  Lakes,  Winnipeg,  Manitoba 
pegoosis,  and  Lake  of  the  Woods,  Simeoe, 


Next  to  the  St.  Lawrenoe,  the  most  ii 
rivers  of  the  Domiujon  are  the  Saska 
Mackenzie,  Peace,  Nelson,  Athabasca,  Asa 
Albany,  Churchill,  and  Winnipeg,  all  fl< 
the  vast  North- West  territory ;  the  C 
Eraser,  and  Thompson  in  British  Colum 
Ottawa,  which  forms  the  boundary 
Ontario  and  Quebec  provinces,  and  i 
tributaries  tLe  Gatineau,  Hodawaaka,  I 
and  Matawan  ;  the  Saguenay,  Kichcl 
Maurice,  and  Chaudi^re,  ia  Quebec;  the  ! 
Miramichi,  Bestigouche,  and  Petitcodioc, 
Brunswick ;  the  Sbubenacadie,  Bt.  Ma 
Have.  Avon,  and  Annapolis,  in  Nova  Scoi 
the  York  and  Hillsborough  rivers  ia 
Edward  Island.  Only  the  better  known ' 
rivers  huvo  been  navigated  to  any  oout 
extent  with  steam  craft. 

Thus  Canada  posseeses  a  continuous  w 
from  the  Atlantic  to  the  bead  of  Lake  S 
and  thence,  with  a  few  nnimportant  port 
"carrys,"  on  to  Vancouver's  Island,  auatui 
way  of  trade  and  travel,  unequalled  for  ex 
grandeur  in  the  world,  and  the  best,  bee 
cheapest  and  healthiest  emigrant  route  ai 
American  continent. 

"Climate,"  says  Professor  Ansted, 
admirable  compendinm  of  ' '  Physical  Geo{ 
"  is  a  very  complex  matter,  and  one  depei 
a  great  variety  of  conditions."  Theae 
extent  aSect  and  depend  on  each  other, 
may  ultimately  be  traced  to  certain  genen 
coimected  with  physical  geography.  The  i 
logical  service  of  Canada  forms  a  brauc 
General  Depsrisnent  of  Marine  and  Fisbe 
is  most  adnurably  superintended.  The 
Office  and  Magnetic  Observatory  are  at ! 
and  thence  daily  weather  warnings  are  seni 
than  600  places  tlirougfaout  the  Dominion 
all  speculation  on  that  delightfully  exdti 
ject  of  ordinary  Bullish  table-talk  is  spi 
Canadians,  and  the  time  turned  to  more  p 
account.  It  is  a  natter  forregret  that  th< 
mind,  though  certainly  lees  abnaed  than  i 
in  regard  to  the  climate  of  Canada,  is  stiU 
and  unjustly  prejudiced  in  regard  to  it 
among  the  very  healthiest  climate*  in  thi 
jis  is  proved  by  the  hills  of  mortality.  It 
influeoces  the  formation  of  the  n>ba*t  ocnts* 
4nd  sturdy  determined  oharaoter  for  wl 
Canadians  are  conspicuons.  Oliitwte,  • 
difficulties  attendant  on  averomiattg  &e  1 
the  wildemess,  naturally  innwrt  great  one 
courage  to  such  a  popnlaboDi  and  biiB, 
those  wonderful  resatts  of  miiiuMfiil  j 
which   excite  tlie  envy  ud  adnontiiHi 

Setourea  and  ProdatU. — Agtjodltim  h 
ohief  and  abidiiig  intereet  wtd  liiilwhj 
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lion.  That  fanning  pays  in  Canada  is  suffi- 
'  jproved  by  the  fact  that  more  persons  are 
tt^MR  it  than  in  any  other  branch  of  industry. 
^  setrly  one-half  of  the  whole  population, 
Ijflut  census,  were  then  engaeed  in  a^« 
Z  ^md  this  proportion  has,  I  thiu,  been  fairly 
ed  daring  the  past  ten  years.  By  way  of 
tiaoc  the  rapidly  progressiye  character  of 
"■  ^disn  fanning  industry,  it  is  sufficient  to 
fcs^  yield  and  export  of  the  staple  crops  at 
•^sz-iods  during  the  past  half  century.  In 
average  export  of  wheat  did  not  exceed 


•K>  bushels,  in  1850,  it  had  increased  to 
^>€H),  and,  in  1880,  the  grain  and  green  crops 
~  to  125,000,000. 
the  last  20  years  the  wheat  production 
greatly  stimulated,  and  Canada  now  pro- 
M>,000,000  bushels,  and  a  total  of  170,000,000 
1^  of  all  crops,  or  about  42j  bushels  per 
i|^A<it.  When  the  wheat  fields  of  the  now 
^^estare  fairly  under  cultivation,  say  before 
''^^  of  the  present  century,  Canada  will  have 
^  surplus  for  export  of  100,000,000  bushels-- 
*^t  to  supply  the  deficit  in  the  present  wheat 
^Q&ption  of  the  United  ffinffdom. 
Moral  farming,  which  incudes  stock-raising 
diixy  farming — next  to .  agriculture — ^is  the 
s  JB&portant  industry  of  Canada,  both  soil  and 
Its  being  favourable  for  its  prosecutioo. 
)tos,  it  is  well  known,  thrive  best  in  the  region 
miner  rains  and  moderate  summer  tempera- 
,  e,g.f  in  the  middle  and  hieher  parts  of  the 
arate  zone.  The  high  qmmty  at  Canadian 
produce  is  now  everywhere  acknowledged. 
lo  and  the  eastern  townships  of  Quebec  offer, 
pa,  the  best  openings  for  those  wishing  to 
pe  in  this  branch  of  business.  Manitoba  and 
rorth-West  Territories  will,  however,  offer 
aed  advantages  as  soon  as  railway  communi- 
.  ia  established  through  them.  The  quaUty 
-wool,  mutton,  and  beef  raised  on  the  grasses 
Xorth-West  prairies  is  even  finer  than  that 
oed  in  the  eastern  provinces  and  townships, 
e  and  butter,  to  the  value  of  8,500,000  dolhurs, 
nnually  exported.  The  production  of  the 
r  article  advanced  from  20,000,000  lbs.  in 
to  40,000,000  in  1878.  Beetroot  is  now  pro- 
.  in  Ontario,  and  a  company  has  just  been 
d  for  its  further  growth  and  manufactura 
agar.  By  recent  Act  of  the  Dominion  Parlia- 
this  branch  of  industry  is  exempt  from  tax 
B;ht  years*  The  foot-aud-mouth  disease,  and 
I  emdemics  generally,  are  unknown  through- 
le  I>oniinion. 

ubda,  having  an  extremely  diversified  geo- 
il  formation,  is  rich  in  minerals.  In  the 
Bntaan  (or  St.  Lawrence)  region,  the  mineral 
dta  are  especially  extensive. 
ongh  every  way  subordinate  to  her  fertile 
;  her  grand  forests,  and  prolific  fisheries,  as  a 
16  of  wealth,  her  mineral  deposits  must,  as 
al  and  labour  make  their  influence  felt  in  the 
try,  attnust  increased  attention  and  develop- 
■ 

I  mnA  provinoe  except,  perhaps.  Prince 
ird  Island,  ia  without  nuneral  deposits.  Nova 
a  and  British  Columbia  are  rich  in  coal  and 
tlw  totel  jriekl  of  ooal  in  these  provinces  for 
hmng  i^Waids  of  900,000  tons.  The  follow- 
na  IwfV  beea  worked : — Qoldi  silver,  copper, 


lead  (galena),  iron  ^magnetic),  hematite  (chromio 
and  titanic),  coal  (lignite  and  alb^idte),  apatite 
(phosphate  of  lime),  graphite,  mica,  barjrtes, 
asbestos,  slate,  gypsum,  petroleum,  rock  salt, 
antimony,  iron  j5yrites,  and  manganese.  The  total 
exports  for  1879  amounted  to  4,000,000  dollars,  or 
to  rather  more  than  three-fourths  of  a  milUon 
sterling. 

These  minerals  are  not  confined  to  any  one 
province,  but  are  found  deposited  in  one  form  or 
another,  and  in  greater  of  lesser  quantities,  in 
every  part  of  the  country,  from  the  Atlantic  to  the 
Pacific.  We  can  only  mention  a  few  of  the  more 
valuable  mining  districts  and  their  chief  produo^ 
tions. 

Oold  has  been  found  and  successfully  worked, 
though  in  a  small  way,  in  British  Columbia,  Nova 
Scotia,  Quebec,  and  in  the  Marmora  andMedoc 
districts  of  Ontario.  The  method  thus  far  pursued 
has  been  that  known  as  ^*  quartz  "  mining.  The 
average  earnings  of  miners  at  the  present  time  if 
estimated  at  700  dols.  a  year. 

Silver  is  known  to  exist  in  several  sections  of  the 
Dominion.  By  far  the  richest  deposits  thus  far 
found  have  been  on  the  north  shores  of  Lake 
Superior,  south  of  the  Thunder  Bay  section  of  the 
proposed  Canadian  Pacific  railway.  Silver  Islet 
has  been  pronounced  one  of  the  most  extensive  and 
valuable  silver  mining  properties  on  the  Continent. 
Thus  far  silver  mining  has  been  the  merest  surface 
scratching. 

Veins  of  argentiferous  galena  are  found  in  almost 
every  section  of  Quebec  south  of  the  St.  Lawrence. 

Iron  and  Coal. — Iron  exists  everywhere  through- 
out the  Laurentian  ranges.  Nova  Scotia  takes 
precedence  of  all  the  other  provinces  in  the  extent 
and  value  of  her  coal  and  iron  mines.  There  are 
some  twenty  mines  in  ox>eration  on  the  mainland 
and  the  island  of  Cape  Breton,  and  thev  yield,  on 
an  average,  one  million  tons  annually.  New 
Brunswick  ranks  next.  Ontario,  Madoc,  and 
Quebec  exhibit  an  annually  increasing  out-put  of 
iron,  but  the  difficulty  of  obtaining  coal  for  smelt- 
ing purposes,  and  the  substitution,  as  far  as  prac- 
ticable, of  charcoal,  is  found  to  operate  unfavourably 
to  its  extension  in  that  direction.  The  coal  mines 
of  Vancouver  (British  Columbia),  give  employ- 
ment to  a  larg^  amount  of  capital  and  labour. 
Anthracite  coal  of  fair  quality  is  found  on  Queen 
Charlotte's  Island.  The  "lignite*'  formations  at 
"Roche  Perce,'*  in  the  Souris  BSver  Valley,  in  the 
vicinity  of  the  49th  parallel,  are  now  under  survey 
by  Professor  Sdwyn,  whose  report  may  shortly  be 
expected. 

OH. — Petroleum,  or  coal  oil,  abounds  in  South- 
West  Ontario,  being  largely  distributed  over  the 
western  peninsula. 

Copper, — Canadian  copper  is  noted  for  its  purity. 
Mines  have  been  opened  along  the  shores  of  Lakes 
Huron  and  Superior.  The  *  *  Bruce  "  mines  of  Lake 
Huron  are  said  to  yield  copper  ore  to  the  value  of 
£50,000  annually. 

Salt  wells  and  springs  are  abundant  in  New 
Brunswick. 

Peat  abounds  in  Quebec,  in  the  island  of  Anti- 
costi,  and  in  come  parts  of  Ontario. 

British  North  America  contains  the  most  exten- 
sive and  most  valuable  forests  of  timber  in  the 
known  world.  Fully  one-half  its  entire  surface, is 
still  covered  with  timber.    The  value  of  the  timber 
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annually  shipped  may  be  roundly  stated  at 
20,000,000  dms.  Only  the  square  timber  is  ex- 
ported ;  the  logs  are  manufactured  into  lumber  at 
home.  Forest  conservancy  and  tree  culture  are,  I 
am  glad  to  be  able  to  report,  at  last  receiving 
deserved  attention.  The  average  Canadian  farmer, 
like  his  compeer  of  the  Repubhc,  has  hitherto  dis- 
played little  taste  in  the  management  of  his  farm. 
Me  was  wont  to  regard  evenr  tree  as  his  enemy, 
and  to  ruthlessly  hew  and  hacK  down  every  shrub 
and  tree  within  reach  of  his  stalwart  arm.  If  he 
lettled  in  the  bush,  the  first  thing  he  did  was  to 
dear  a  space  round  his  house,  and  then  he  and  his 
grandchildren  went  on  clearing  and  clearing, 
until  at  last  his  home  stood  alone.  In  certam 
parts  of  the  United  States  the  law  wisely  offers  a 
premium  for  trees  grown,  and  the  residt  is  that 
Darren  wastes  have  become  living  forests,  and 
ghastly  homesteads  have  been  surrounded  by 
stately  evergreens.  Canadians  must  do  the  same, 
if  they  would  maintain  the  hold  which  they  have 
so  long  enjoyed  in  the  lumber  markets  and  ship- 
building yafds  of  the  world. 

Fiaheriea  rank  third  in  importance  among  the 
sources  of  natural  productions  in  Canada. 
'*From  Lake  Ontario  down  to  the  straits  of 
Belle  Isle,  a  distance  of  nearly  2,000  miles, 
there  is  hardly  a  mile  of  coast  line,"  says 
Bowan,  in  his  charming  book,  **The  Sportsman 
in  Canada,"  *' without  a  river  or  stream  which 
affords  fair  angling."  The  sea-coast  fisheries 
of  Nova  Scotia,  New  Brunswick,  and  British 
Columbia  produce  a  handsome  revenue  to  the 
coimtry,  and  are  capable  of  almost  limitless  exten- 
sion. Compared  with  last  year  their  produce  is 
valued  at  about  half  a  million  more.  The  follow- 
ing tables,  extending  over  a  series  of  years,  estab- 
lish the  fact  that  this  improvement  is  not  casual  or 
spasmodic,  but  gradual  and  permanent.  The 
value  of  the  fish  product  for  1879  was  13,529,255 
dollars,  of  which  one-half  was  exported.  This 
was  an  increase  of  313,576  dollars  over  the  yield 
of  1878;  for  1877  it  was  12,029,957  dollars;  for 
1876,  11,147,590  dollars.  The  production  in  each 
province  of  the  Dominion  was  as  follows : — 


• •••••••• 


KorisSootia 
NewBmxuBiwick, 

P.  E.  Isiond  (840,944) 

Ontario ,». 

ICanitoba 

Britiflh  Ck>lumbia  ,^. 


1876. 

1877. 

1878. 

Dols. 

Dols. 

Dole. 

6,029,060 

6,527,866 

6,131,600 

1,968,888 

2,138,237 

2,306,791 

2,097,667 

2,560,147 

2,664,056 

494,967 

763,036 

348,122 

437,229 

438,228 

— 

30,590 

24,028 

— 

104,697 

583,432 

— 

Dols. 
5,762,986 
2,564,722 
2,820,396 
1,402,801 

367,188 


The  values  of  the  different  principal  fisheries  or 
products  for  1877,  were : — 

Dols. 

Codfish 3,661,199 

Herrings   1,622,091 

Mackerel  1,667,816 

Haddock   476,723 

Salmon 865,687 

lobsters    1,213,086 

Fish  oils:  cod,  seal,  whale,   por- 
poise, dogfish,  &o 624,627 

The  number  of  fishery  licenses  issued  in   1880 
was  4,334,  and  it  is  estimated  that  fully  250,000 
people,  or  one- sixteenth  of  the  entire  population, 
sopport  tbem8elYe§  on  this  industry. 


ni. — Public  Wobks. 

The  public  works  of  Canada  are  on  a  » 
mensurate  with  her  own  grand  propoii 
may  in  truth  be  said  that  they  oompan 
ably  with  those  of  any  other  country  in  t 
Their  valuation,  at  the  dose  of  1880,  was  42 
dels.,  equivalent  roundly  to  £80,000,00 
more  than  twice  greater  than  the  Domii 
Of  these  works  we  can  only  now  refer  to 
ways  and  canals,  believing  them  to  be 
important.  The  former,  whicb  already 
forty-six  main,  or  trunk,  and  braneh  1 
rapidly  increasing,  both  in  number  m 
Among  the  best  known  are  the  Qrtau 
Gh*eat  Western,  Inter-Colonial,  Canada  I 
Prince  Edward  Island,  Northern  and 
Central  roads.  The  last-named  railwa^r 
junction  with  the  extension  of  the  preseo 
railway  system  northward,  from  Grave: 
Calenaer  station,  will  form  a  most  impoj 
in  the  through  l^e,  which  will  ultimate! 
from  Halifax  and  Quebec  to  Yancouve] 
Trains  are  now  running  westward  of  Deux 
and  it  is  announced  that  the  entire  line  1 
East  Bay  (Lake  Nipissing)  will  be  c 
by  December  next.  The  mileage  of  t 
railway  system  in  operation  and  under 
tion  at  the  dose  of  1880  was  7,906,  a  v 
factory  exhibit  for  a  population  of  less  1 
and  a-half  millions.  Of  the  character  o 
these  lines  it  is  needless  here  to  spc^k, 
say  that  as  regards  both  constructioB  a 
ment  they  compare  most  favourably  wit 
and  most  popular  of  the  United  States  r( 

The  Canadian  Pacific  Bailway — the  ] 
porating,  which  has  just  passed  the 
Parliament — ^is  now  in  the  hands  of  a  str( 
cate  of  English  and  Canadian  capitalists 
confidently  believed  that  this  great  undc 
the  most  extensive,  and  judged  by  possil 
the  most  important  public  work  yet  und 
colonial  soil — will  be  pushed  with  the 
and  vigour  so  characteristic  of  our  Tran 
brethren.  Its  length,  when  completec 
2,600  miles.  Of  tms,  as  most  of  you  i 
264  miles,  or  10  per  cent.,  are  now  imc 
600  more,  on  the  Superior  and  central  se 
promised  before  December  next,  and  w* 
assurance  of  those  who  have  the  best  ri 
expression  of  opinion  on  the  subject,  that 
dose  of  1885,  communication  by  water  ai 
tweenthis  dear  mother-land  of  ours  andth 
verge  of  the  ''  Big  Farm,"  which  futur 
tions  of  her  sons  and  daughters  are  to  { 
make  productive,  will  be  complete  and  u 
order.  The  track  on  certain  seotioAa  of  ^ 
the  prairie  country,  has  been  laid  at  the ! 
of  13,500  dollars,  or  less  than  £3,000^ per 

Sractical  engineers  among  us  thia  fact  wi 
lustrate  the  favourable  conditionB  un 
the  whole  line  between  Lake  Superioi 
Bocky  Mountains  will  be  oonatnxeted.  T 
terms  of  the  agreement  between  ^e  '. 
(Government  and  tbe  CanadiaaPadficBai 
pany  have  not  yet  been  officially  annou 
would  this  be  the|plaoe  to  diseiiMiiw 
were.  Enough,  however,  is  known  to  la 
the  least  hopeful  among  nt  thai  tUi  w 
enterprise  will,  ere  long,  be  amoo^ttMMOi 
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this  marrellous  nineteenth  oentory, 
t  both  Government  and  company  are 
ogratulated  on  the  bargain  they  have 
r  favouring  droumstances,  been  able 
r.  What  ifl  so  unmistakably  for  the 
pood  of  the  whole  nation  cannot,  in  the 
»  result  in  pecuniary  loss  to  anybody. 
L  the  absurd  fears  which  have  bcKun 
in  home  quarters  in  regard  to  the  creation 
;Bntio  rauway  and  land  monopoly  be 
tertained.  The  Dominion  (Government, 
be  borne  in  mind,  possess  an  interest  in 
I  of  the  North- West,  fur  exceeding  that 
to  the  railway  company  created  by  them. 
re  between  100  and  150  millions  of  acres 
Be  of   over  and   above  the  grant  of  25 

for  the  construction  of  the  railway, 
nable  measure  will  tend  to  check  any 
on  of  power  or  improper  discrimination 
^  at  the  hands  of  railway  companies 
^  speculators.  Moreover,  the  company 
d  by   the    toll    clause   of    the   Bailway 

Consolidation  Act,  d.  9,  sec.  17, 
aiacts  that  **No  tolls  shall  be  levied 
1  imtil  approved  of  by  the  Governor 
oil,  nor  until  after  two  weekly  publica- 
the  Canada  QazeUe  of  the  bye-law  esta- 
suoh  toUsy  and  of  the  Order  in  CouncQ 
g  thereof.'*  It  may  be  remarked  in  this 
»n,  on  the  authority  of  the  Dominion 
Minister's  last  report,  that  the  railway 
I  the  country  was  never  before  in  so  pros- 
condition. 

.  —  The  canals  of  the  Dominion  cost 
M),   or  about  one-tenth  the  amount  in- 

railways.  They  need  not  be  more  par- 
described  in  this  paper.  They  form  the 
to  speak,  in  the  ever-lengthening  chain  of 
atinental  commerce,  and  those  wishing  to 
re  about  them  will  find  the  whole  subject 
rely  treated  in  the  comprehensive  '*  Hand- 
[)cmada,"  just  announced  for  publication 
s.  Silver  and  Co.,  of  ComhiH,  the  proof- 
-  which  have  been  courteously  furnished 

largely  availed  of  in  the  preparation  of 
r. 

>rni  enlargement  of  the  whole  canal  system 
Q  progress,  which  will  enable  vessels  of 
18  to  pass  from  Lakes  Superior,  Michigan, 
x>n,  throuysh  Lake  Erie  to  Montreal  and 
1  sea.  Wjben  completed,  the  canals  of 
inll  practically  extend  ocean  navigation  to 
of  lifike  Superior,  and  thus  put  our  kinsmen 
ihbours  in  a  position  to  compete  success- 
h.  the  Americans  in  the  vast  and  all  but 

trade  of  the  west  and  north  west.    As  is 

ell  known  among  freighters,  shippers,  and 

men    generaUy,  the    real    competition 

rail  and  water  lines,  e.^.,  between  the 
n  and  Canadian  systems,  commences  at  the 
id  of  Lake  Erie. 

«Iaeraph  and  lighthouse  systems  of  the 
m  ntly  supplemeot  the  other  branches  of 
lio  Works  Department  first  referred  to.  A 
two  ago  the  Canadian  Government  became 

the  great  importance  of  a  telegraphic 
ooonecting  the  islands,  lighthouses,  and 
the  Gulf  of  the  St.  Lawrence  together,  for 
btr  psotection  of  the  fisheries,  and  the 
ol  shipinmsked  vessels.    Not  only  has  this 


most  humane  and  prudent  scheme  been  carried  out^ 
but  a  telegraph  line  from  Bed  Biver  across  the 
"  Fertile  Belt  to  the  Bocky  Mountains,  and  thence 
to  Vancouver,  has  been  completed,  while  a  Bill  haa 
been  granted  for  its  extension  thence  by  submarine 
cable  to  Japan,  China,  and  our  Lidian  possessions. 
All  the  most  important  colonies  and  dependencies 
of  Great  Britain  will,  by  means  of  this  line,  be 
placed  in  direct  and  continuous  communication 
with  the  parent  Government,  without  passinr- 
tlrrough  any  foreign  hands  whatever.  The  total 
cost  of  the  cable  is  estimated  at  four  millions  of 
dollars,  or  about  £S0O,0O0,  which  sum  includes  the 
completion  of  the  Dominion  land  lines. 

Defence, — The  defence  of  Canada  is,  since  con- 
federation, wholly  in  the  hands  of  her  own  sons. 
The  law  requires  that  every  able-bodied  man  may 
be  enrolled  in  her  defence.  The  active  militia  force 
numbco^  40,000,  and  the  reserve  force  600,000  men. 
Beporting  upon  Canada's  system  and  means  of 
defence,  Lieut. -Col.  Strange,  commanding  Quebeo 
citadel,  says : — *'  Owing  to  the  peculiar  configura- 
tion of  the  southern  boundary — on  which  side  alone 
it  is  open  to  attack — few  vulnerable  points  exist. 
The  Intercolonial  and  Ghrand  Trunk  systems,  sup- 
plemented by  the  Dominion  Bailroad  system,, 
generally  enable  the  troops  and  militia  to  act  upon 
what  are  practically  interior  lines.'* 

The  trade  of  the  Dominion  has  made  itself  felt- 
only  within  the  last  fifty  years.  The  first  steamer 
navigated  the  St.  Lawrence  waters  as  early  as. 
1809,  but  commerce  advanced  with  slow  and 
measured  step  for  more  than  twenty  years  after 
that  date.  Since  1829  trade  has  multiplied  fifteen- 
fold,  a  rate  of  increase  fourfold  greater  than  that 
of  its  population. 

For  the  first  time  in  the  history  of  the  Dominion^ 
says  a  recent  writer,  we  find  an  excess  of  exports 
over  imports  to  the  amount  of  nearly  a  million  and 
a  half  dollars.  Our  trade  with  Great  Britain,  in 
1880,  was  about  £16,000,000  sterling,  an  increase 
of  more  than  two  millions  and  a  half  sterling  over 
1879.  Our  trade  with  the  States  decreased  by  over 
a  million  and  a  half  sterling.  Our  trade  with  the 
West  Indies  and  South  America  amounted  to 
about  £1,500,000,  an  increase  over  1879  of  £400,000 
sterling.  Trade  with  China  and  Japan  shows  an 
increase  of  £405,000.  The  export  of  manufactures, 
increased  by  nearly  £1,000.000  sterUng.  In  1879-80 
the  inward  and  outward  tonnage  amounted  to 
6,786,000  tons  against  6,088,558  tons  the  previous 
year,  an  increase  of  700,000  tons.  Upwards  of 
113,000  of  her  hurdy  sons  sail  the  broad  ocean  in 
ships,  pulled,  masted,  and  sparred  from  timber 
grown  in  her  own  grand  forests.  To  sum  un  this 
branch  of  our  subject  it  may  be  remarked  that 
Canada,  with  a  population  of  four  and  a  half 
millions  carries  on  a  trade  equal  in  value  to  that 
of  Great  Britain  at  the  beginning  of  the  century, 
with  a  population  of  nearly  sixteen  millions. 

Csmada  is  to-day  the  fourth  maritime  power  in 
the  world.  Her  sails  are  unfurled  in  every  sea^ 
and  her  hulls  are  found  in  every  port.  At  the 
close  of  1880,  the  register  of  her  shippiug  included 
7,377  vessels,  with  1,311,218  tons.  Of  these.  797 
are  steam  craft,  having  a  capacity  of  158,862 
tons.  The  toted  net  value  of  her  shipping  is 
nearly  eight  millioDS  sterling.  Perhaps  no  readier 
or  safer  indication  of  the  growth  of  Canadian 
trade  can  be  adduced,  than  that  furnished  by  the 
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/expexieiioe  of  our  oommoii  oarrien,  the  great  ooean 
«teamaliip  lines.  .  Sixty  yean  ago,  tae  Messrs. 
Allan  commenced  sailing  ships  from.  Glasgow 
to  Canada,  and  28  years  ago  they  built  ueir 
^rst  steamship,  a  yessel  of  1,500  tons,  for  the 
jnail  servioe  between  Liverpool  and  Canada. 
JS^ow  tins  has  expanded  to  a  fleet  of  24  ocean 
steamships,  amounting  to  over  70,000  tons,  while 
the  total  tonnage  owned  by  them  amounts  to  very 
close  on  100,000  tons.  There  are  also  three  other 
xegnlarsteam  lines, the  "Dominion,*'  **Temperley," 
.and  ''Beaver,"  besides  occasional  cargo  steamers 
which  ply  between  British  and  Canadian  ports. 
Within  the  present  year,  a  new  steam  line, 
under  a  Government  subsidy,  by  Canada  and 
Brazil,  will  open  the  markets  of  that  vast 
^empire  to  the  varied  produce  of  the  Dominion, 
and  it  is  every  way  probable  that  similar  relations 
will  shortly  be  established  with  France  and  the 
Spanish  West  Indies.  Increased  steam  service  is 
«lso  asked  between  the  maritime  provinces  and 
Xbgland,  for  shipment  of  cattle,  &c.  Now,  a  word 
-or  two  only  on  a  subject  of  great  interest-~I  may 
«ay  of  principal  and  interes£-~the  debt  of  Canada. 

Finance,  Debt,  &c, — ^The  entire  debt  of  Canada  on 
30th  June,  1880,  was  199,125,323  dols.,  eoual  to 
JC40,000,000,  reduced  by  sinking  funds  and  other 
assets  to  156,942,471  dols.,  or  about  £32,000,000, 
equal  to  £9  9s.  4d.  per  head,  against  £46  p^  head  in 
ITew  Zealand,  and  nearly  £21  in  Victoria.  The 
taxation  for  the  present  year,  Sir  Leonard  Tilley 
■assures  us,  will  not  exceed  22s.  6d.  per  head,  or  less 
than  half  the  average  taxation  of  the  Australian 
Colonies. 

The  guarantees  by  the  Imperial  Government  on 
Canadian  accoimt  are  thus  stated  in  the  Finance 
Account  for  1879-80.  March  31  :— 

For  construction  of  railway  from  Bevire  da 

Loup  Q.  P  to  Truro,  Nova  Scotia    £3,000,000 

Purchase  of  Rupert's  Land 300,000 

Canadian  Pacific  Railway  and  Improvement 

of  Canals  , 3,000,000 

By  way  of  security  for  ^ese  gpiarantees, 
amounting  to  six  millions  three  hundred 
thousand  pounds  sterling,  there  is  a  ^nk- 
in^  fund  against  the  first  guarantee  of  ..       358,600 

Agamst  the  second 39,800 

Against  the  third , 86,400 

484,800 
6,300,000 

£5,815.200 

There  would,  therefore,  appear  to  be  a  balance  of 
rather  more  than  five  and  three-quarter  millions 
sterling,  the  payment  of  which,  by  Oamada,  has 
been  guaranteed  by  the  Imperial  Exchequer.  The 
interest  on  this  sum  is  promptly  paid  by  the 
Dominion,  and  Mr.  Gladstone  has,  himself,  publicly 
stated  in  the  House  of  Commons,  that  not  only 
has  the  pled^  of  the  Dominion  Government  never 
been  violatea,  but  that  her  credit  is  to-day  stronger 
than  ever. 

The  national  policy,  according  to  Sir  Leonard 
Tilley 's  last  budget  report,  is,  on  &e  whole,  worthy 
of  the  confidence  of  its  founders.  He  at  least 
entertains  no  doubt  as  to  the  revenue  creating 
power  of  the  present  tariff,  or  of  its  abOity  to  meet 
all  the  requirements  of  the  country. 

The  deposits  in  the  Dominion  Post-offices  and 


Bavings'-bauks  a£E6rd  a  soffioisntly  goo 
the  general  prosperity  of  the  people 
amounted  in  1878  to  nearly  nine  millioni  o 
in  1879  to  nearly  ten  millions,  and  ii 
M,688,356  dollars.  On  the  31st  of  Jsnu 
present  year  they  were  14,730,594  doUu 
mg  an  increase  of  5,732,481  dollars— ma 
million  sterling — in  the  peoples'  saying 
added  to  bank  deposits  of  twelve  millioni 
total  of  18^  millions  of  increased  deponi 
the  past  year. 

With  these  brief  and  somewhsi 
delivered  facts  and  fig^ures  respecting  Cs 
paper  must  close.  The  Home  Colony  ii  befi 
such  colours  as  a  careful  study  of  her  rew 
needs  enable  me  to  present.  Her  pait 
interest.  Her  future  is  full  of  promise, 
no  need  to  exaggerate  her  advantages 
enforce  her  claims  upon  the  attention 
and  home-loving  people.  The  silken  t 
pathy  which,  for  more  than  one  hund 
has  bound  the  mother  country  to  her 
nearest,  and — may  I  not  add— ndearest  c 
shortly  be  strengUiened  by  the  iron  ban 
mon  material  interest,  thus  linking  tl 
of  ours  with  the  dominion  in  strongc 
social  and  commercial  union,  for  pnrpow 
support  and  defence.  Though  we  m 
with  the  poet  what  our  American  cousu 
weary  of  repeating — 

"  Xo  i)ent  up  Utica  contracts  our  powcm. 
The  whole,  the  boandleas  oontinent  is  oi 

Though  we  may  not,  I  repeat,  say  this, 
and  trust  that  the  day  is  far  distant,  i 
never  dawn,  when  our  flag  shall  cease  i 
any  portion  of  our  present  North  Ameri 
Never  may  we  cease  to  feel  the  emotions  < 
and  pride  which  instinctively  rise  in  c 
we  recite  the  words  of  our  own  glc 
baupd  : — 


**  0*er  the  glad  watcn  of  the  dark  blue 
Oiur  thoughts  as  boundless  and  our  souls 
Fax  as  the  hreese  can  boar,  the  billowB  f  o 
Surrey  our  empire  and  behold  our  home. 


DISCUSSION. 

Mr.  Lionsl  Boyle  intended  to  limit  his  n 
portion  of  the  immense  Dominion  of  Canac 
described  in  the  poetical  lan^piage  of  L 
aa^  <Hhe  keystone  of  the  mighty  arch 
stretching  across  the  entire  continent  from 
to  the  Faoifilc  Ocean."  It  was  strange  th 
bilities  of  so  fertile  a  country  should  naTe 
little  known  in  England,  but  it  had 
separated  from  the  rest  of  the  worid  by  ^ 
ways,  and,  to  some  extent,  also  by  toe  i 
the  Hudson's  Bay  Company  to  enoom 
emigration  to  one  of  the  best  countries 
f nrrod  animals.  Eveiy  praotioal  man  whc 
it,  including  Lord  Dufceriny  had  admittf 
was  no  finer  or  more  lectile  country  in  the  n 
said  of  it  that  the  winters  ware  too  Vaag  an 
but  they  were  not  so  long  or  so  severs  as  thi 
at  all  events,  in  the  latitude  of  St.  Petsnbi 
severi^  of  her  winters  had  not  prevented 
becommg  a  great  nation.  Very  strange  it 
the  7,000,000  emigrants  from  this  ooonti 
been  referred  to,  so  large  a  ptoport&on 

gone  to  the  United  8ti&Sy  from  an  id 
tates  offered  greater  advaAiges  to  aM 
own  colony,  for  that  idsa  waa  etiuaew.  ' 
be  some  systematic  meaoa  dsrlBsd  of  iatei 
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thitgnndoonntry,  whether  b^  Government  America,  and  the  phjaical  diaabilities  under  which  the 

« ttterpriee.    The  reUtionahip  of  England  Dominion  still  laooors,  f or  ua  to  expect  to  receive  the 

esslioiildbethatof  a  mother  to  her  children;  whole  of  our  American  food  supply  at  all  seasons,  or 

le  had  had  everj  opportunity  of  developing  even,  perhaps,  at  any  season  of  the  year,  from  Canada 

ur  expense,  she  had  not  yet  tried  her  hand  in  preference  to  the  United  States.      Canada  should  be 

em.    The  total  emig^tion  from  this  ooun-  treated  by  us  as  a  part  of  our  own  country.  The  British 

« last  49  years  had  been  7,782,209,  of  whioh  farmer  might  be  brought  some  dav  to  regard  migratiou 

r  5,226,000,  had  gone  to  the  United  States,  from  the  mother  country  to  a  colony  in  the  same  light 

I  Ainerica  and  Australia  had  only  received  as   he   would   regard   mig^tion   from    Cornwall    to 

,000,000  each.  Surely  it  was  time  that  was  Northumberland,  and  when  once  that  idea  was  ac^ 

time  might  arrive  when  it  would  be  desir-  ceptcd,    emigrants    would   not  be  so  easily  tempted 

rheat  we  required  should  comefrom  our  own  to  foreign  lands.     One  damger  before  us  was,  that  the 

id  of  from  the  United  States,  though  war  more  valuable  Canada  becomes  (and  she  was  becom- 

ter  was  not  probable  at  present,  and  that  ing  more  valuable  every  decade)  the  more  likely  were  we 

could  be  furnished  by  Manitoba.    Much  to  lose  her.     There  was  a  strong  feeling  now  existing 

i  to  promote  emigration  to  our  own  colony,  in  the  United  States  in  favour  of  uie  fisocQ  absorption  of 

the  United  States,  by  the  reading  and  Canada.   This  was  well  illustrated  by  a  recent  airticle  in 

'  such  papers  as  they  liad  just  heard.  the   Chicago  Tribune,  referring  to  the  policy  of  Mr. 

rry.  C.B.,  agreed  with  the  reader  of  the  ^^»   and  advocating  the  present  time  as  a  good 

e  urgent  n«»ssity  of  information  being  onportumty  f or  ''mdudmgthe  whole  contment  north 

liffused  amongst  all  ranks  of  people  at  o^-^exico  under  one  system  of  commercial  regulation, 

?™d  to  the  Value  and  importmSe,    as  J^J^reby  one  and  the  same  tanJff  law.  the  same  scale  of 

ld«,  of  our  own  vast  and  fertSe  torritiries  duties  and  imports,  the  same  Custom-house  rules  shaU 

jad,  however,  of  recuperating  and  recruit-  Prevail  everywhere,  alike  in  the  United  States  and  m 

>y  transplanting  our^eople  to  our  own  ^^^  Dommion  provinces."    That  wm  a  materud  d^ger 

were   absolutely  exliu^g    ourwlves,  f^^'  mvolvmg  the  probability  of  a  wall  of  hostile 

a,  from  lack  of  proper  information  and  J*'^**  *^SJ^  "^  right  along  the  North  ibnerican  sea- 

and  it  might  b^  JK^certain  cases,   of  ^^'    The  panacea  for  this  danger,  m  his  view,  was 

of  help  from  Government,  drift  away  to  ^J?°J  **  *  pustoms  union  between  eveir  portion  of  the 

h  kindred,  nation.     WhUe  it  would  be  ^^^V"}  Empire,  as  against  those  parts  of  the  world  that 

,  than  unfair  to  attempt  to  coerce  emigra-  ^^'^^  '^^^  ^^^  ^  /^  ^^  ^^  *^  commerce, 
y,  or  to  narrow  it  into  any  one  channel,       ^^'  Pfoundei  said  the  valuable  paper  read  that  even* 

tux  policy  so  far  had  been  fatally  neglect-  i^  would,  through  the  medium  of  the  columns  of  the 

interests  as  a  nation,  and  by  no  means  as  Socioty*s  Journal,  extend  far  beyond  those  who  had  had 

ewe  who  left  us  as  it  might  have  been.  ^^  pleasure  of  hearing  it  read,  and  it  was  to  be  re- 

H  they  had  heard  should  be  the  means  of  gTotted  that  lectures,  conveying  similar  informatioii, 

attention  from  the  public  and  from  the  wore  not  delivered  throughout  the  provinces  and  in 

the  vast  and  pressing  importance  of  the  Ireland  for  the  benefit  of  intending  emigrante.    With 

r  were,  he  believed,  God's  beet  gift  to  us  regard  to  the  history  of  those  earlier  explorers  of  North 

I  needed  a  large,  a  wise,  and  more  gene-  America,  the  Cabots,  he  would  point  out  that  there 

He  could  not  but  feel  that,  to  a  great  existed  quite  a  literature  concerning  them,  which  was  not 

use  of  them  now,  in  the  crisis  of  their  opd  ^  the  ordinary  reader.    It  was  erroneously  sup- 

j,  would  depend  the  continuity  of  their  posod  that  they  were  Italians,  but,  in  fact,  th^  had 

Id  home  and  flag,   and  our  own  true  ^>eon  traders  of  Bristol  for  a  g^eneration  or  two.  Cabot's 

lation.   Mr.  Hall  had  touched  briefly,  but  niaps,  charts,  and  papers  were  entrusted  to  a  person  who 

'r  most  pressing  and  important  subject —  ^^^  apparently  betrayed  his  trust,  for  on  the  death  of 

I  defence,  of  strengthening  all  essential  t^e  groat  navigator,  it  was  found  they  had  disappeared. 

Mifetv  of  the  whole  expanse  of  British  Remembering  the  rivalry  that   existed  between    the 

,  and  might  he  not  add  of  the  empire  of  Spaniards  and   Portuguese  at  that  period,   it  might 

England  throughout  all  her  dominions,  easily  be  imagined  how  those  documente  came  to  bo 

tly,   and   specially  called   attention    to  suppressed  by  people   whose  interest   it   was    to    do 

idand,  and    the   Pacific   Coast.      That  away  with  tnem.      From  searches    in    the  libraries. 

Iced  most  valuaUe,  not  only  from  its  however,    he    had    satisfied    himself    that,    however 

and  their  feeding  powers  for  the  naval  scanty   the   information    on   the    subject   might    be, 

:  marine,  but  from  ite  position  on  the  some  was  to  be  obtained.      Having  lived  for  a  long 

ipan,  China,  and  India.    Mr.  Hall  had  period,  as  boy  and  man,  in  the  colonies,  he  had  taken 

ouch  upon  Imperial  defence.    It  was  to  interest  in  many  emigration  schemes  brought  forward 

the  Boyal  Commission  now  engaged  on  ^or  the  mutual  benefit  of  the  colonies,   and   of  emi- 

id  meet  it  in  its  entirety,  and  that  fuller  grants  especially  from  Ireland.    But  the  right  sort  of 

e  given  them  to  do  so.    Having  com-  emigrants  would  never  be  obtained  by  Imperial  schemes, 

ment  for  many  years  in  and  throughout  Without  venturing  into  the  forbidden  region  of  politics, 

ts  of  British  North  America,  he  could  as  a  member  of  the  Colonial  Institute,  he  could  say 

the  reader  of  the  paper  had  said  as  to  ^^^  their  motto  was  **a  united  empire.*'      If  that 

(ompoaing  the  defensive  force  of  that  motto   were   not   acted    upon,    we    sliould    lose   the 

0  finer  men,  or  hearte  more  loyal  to  the  colonies,    though    not   from    a    want    of   loyalty    in 

and  than  in  the  soldiery  of  Canada  could  ^^e  coloniste  themselves.      He  had  been  one  of  the 

here.  midshipmen  appointed  to  the  first  Victorian  war  vessel, 

.^^^  the  steam-sloop  Vietaria,  and  therefore  knew  something 

IgMBM  pointed  out  that  there  seemed  to  about  colonial  loyalty.     If  the  Imperial  Government 

reement  among  those  present  as  to  the  oould  in  any  way  devote  public  money  to  assist  emi^- 

he  confederation  of  the  mother  country  tion,  it  should  be  done  in  a  way  that  would  not  injure 

sa,  hat  some  praotical  means  of  initiating  the    sclf-ret^iect  of   the  people,  but  leave  to  thom- 

it  this  policy  had  not  been  alluded  to  in  selves    the    choice    where    they  would    go.       Eaeh 

■naito.  That  policy  oould  only  be  carried  colony    had    at    present    ite   own    emigration    agent 

ifl  of  mntnal  interest  between  the  home  in    England,    trying   to    get    as    many    passengois 

ir  Oolomal  Empire.    It  was  absolutely  and    much    money    as     possible ;      ana    what    was 

the  pnfent  oomditions  of  trade  witn  wanted  was   a   national  emigrtttion.  a^s^nc^^  "^VMMft 
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people  of  all  oIiwim  oonld  go  aiid  get  onbisued,  | 
nnprajudiosd  infonnBtion,  where  each  paitioular  oaas 
would  bo  taken  into  oonaideistion  as  to  ability,  trade, 
or  phjmoal  strength,  and  each  person  adviBed  to  go  to 
the  plaoe  moat  Biutabla  for  him. 

St.  Kana,  having  alladed  t«  the  practical  charaoter 
of  the  paper,  drew  attention  to  the  circamstanoe  that 
the  Caiia£aiia  appeared  to  be  eo  gmeraHy  able  to  oconpj 
tbemBelves  in  agrioulture,  a  faot  of  great  importance 
in  oonsiderijig  the  charaoter  of  the  colony.  Then  the 
aboriginal  population  was  100,000,  ingtead  of  700,000, 
as  in  such  small  territories  as  the  lYansvaal,  or  360,000, 
as  in  Natal.  That  was  an  important  fact  for  persons 
■Baking  to  lire  by  agricultural  labour.  If  once  a  good 
nstem  of  atardng  emigrants  in  their  new  sphere  of 
hfe  oould  be  orgamsed,  there  would  be  no  difScuIty  in 
filling  our  ooloniea  with  a  Urge  and  prosperous  popula- 
tJon.  The  difficulties  of  oolonisatJon  were  enormously 
iiLoresaed,  by  haviog  to  deal  with  natiTe  populations 
lea^  to  work  for  next  to  nothing.  At  the  facta  stood, 
in  (^nada  there  was  a  large  temtory  of  as  jet  un- 
oultivated  laud,  and  no  oompetitiuu  with  cheap  native 

The  Chainaaa,  in  refarenoe  to  oompeiition  with 
aboriginal  labour,  said  that  at  any  rate  the  Esquimaux 
would  never  be  in  the  way;  and  even  if  thev  should,  a 
more  easily  aivilised  people  did  not  exist.  He  had  had 
ezperienoe  of  them,  and  had  fonnd  they  were  honest,  \ 
and  could  be  trusted  to  reepeot  the  rights  of  property, 
and  to  do  no  bum  to  aayhody.  It  was  a  fact  that 
tfaelr  Momea  were  more  clever  than  the  men,  and  were 
always  applied  to  by  Iravellers  for  information.  Their 
mporiot  mteUigence  was  no  doubt  attributable  to  the 
faot  that,  unlike  other  savage  races,  the  Esquimaux  did 
notmake  their  women  mere  beasts  of  burden,  but  left 


in  a  portion  of  the  territory  which  would  not  be  settled  | 
for  many  years  to  oome.  With  regard  to  another 
branch  of  the  aboriginal  population,  the  Indian*  of 
the  Saskatchewan  territory,  to  whom  lands  had  been ! 
granted  by  the  Canadian  Grovemment,  were  already , 
beginning  to  cultivate  the  crops,  and  to  breed  cattle. 
Hke  probable  eventual  separation  of  the  colonies  from 
die  mother  country  had  been  alluded  to  in  the  dis- 
ODsaion,  and  no  doubt  the  separation  would  take  place 
when  tiie  colonies  found  it  convenient,  but  we  should 
endeavour  to  part  friends  with  them,  and  not 
try  to  coerce  them,  as  we  unhappily  oatte  tried  to 
ooeroe  the  United  States.  They  would  then  remain 
our  friends,  and  send  to  as  for  what  they  want  in  prefer- 
ence to  other  countries.  As  to  the  suggested  absorption 
of  Canada  into  the  United  States,  probably  the  Cona- 

of  Qovemment  there  eveiy  four  years,  with  all  its  attend- 
ant political  and  financial  disadvantages.  The  uountry 
had  proved  to  he  capable  of  raising  a  very  hardy  and 
pownful  people.  Several  gcnoratious  ago,  a  oolony  of 
Highlanders  had  gone  out  to  a  place  called  Glengarry, 
and  their  descendante  had  become  still  larger,  more 
vigorous,  and  more  powerful  men,  perfectly  impervious 
to  the  cold,  and  he  might  say  more  Scotch  than  ever  in 
their  entbunastic  maintenance  of  the  national  customs,  i 
Penonally,  speaking  of  climate,  he  had  been  more  tried  ] 
here  in  London  during  the  last  ten  days  by  the  weather 
than  ho  had  ever  been  on  an  Arctic  station  in  British  ' 
North  America.  To  fairly  healthy  people,  the  cold  of 
Canada  was  stimulating.  Physically,  the  conditions  of 
the  conntry  varied,  but,  in  the  great  fertile  belt,  the 
yield  of  crops  was  double  that  in  the  Western  States 
of  America,  for  whereas  in  that  part  of  Canada  the 
ttfool  crop  per  acre  was  thirty  bushels,  an  average 
<aap  in  Miuneaota,  Illinois,  and  other  Western  BtatM, 
nve  only  fifteen  bushcbt  to  (he  acre.  la  Lower 
Canada,  the  French  settlers  had  kept  tosetbet- 
ia  UaOk»  on  tlw  Mine  bits  of  land,  which,  OongL 


.    .         two,   would   not   bdOmI 

,  and,   oonsequently,   •  la^  psit  d 

Canada  had  suffered  foun  ovtn^stoekwg.    Hi 

ohe  wan  Valley  presented  aimplya  metemvuik 
grass  and  pastnie  landa.  Another  pcdnt  t«  bi 
waathela^ship-hnildingtzadeofGaMds.  Ii 

vessels  were  coostmoted  tbero,  and  all  tlmtw 
ships  were  built  in  the  Canadas,  Nova  Sco^i 
Brunsvrick.  It  could  not  be  diluted  thit  ftii 
force  there  was  as  fine  a  body  of  men  si  <niM 
world,  aooostomed  to  do  everything  for  tla 
and  they  were  all  natoially  giiod  diots,  tt> 
ing  babite  having  taught  them  to  judgi  i 
In  conclusion,  he  proposed  a  hearty  vote  d  V 
the  lecturer. 

Mr.  Hall,  in  reply,  s^d  that  the  nitj«l 
gration  formed  Uie  pst  of  his  paper,  andtal 
put  Canada  specially  forward  as  the  weiltbi 
sources  of  our  colonies.  Upon  the  subject  of  Ii 
of  Canada,  ho  was  glad  they  had  had  ttuidr 
hearing  General  Lowry,  an  old  and  tried  i* 
Cuiaduin  forces.  Had  Captain  Colomb  bca 
present,  he  would,  no  doubt,  have  given 
benefit  of  his  knowledge  on  the  subject. 

Oensral  lowry  explained  that  he  hsd 
gentleman  on  a  bed  of  sioknesa,  and  that  he 
regretted  his  inability  to  attend. 

Kr.  Hall,  in  continuation,  acknowledged  t 
of  Mr.  Edgcome's  remarks  on  the  colonisatji 
and  on  the  poaaibilitj  of  a  separation  betwwt 
and  the  mother  country.  Both  sides  of  ll 
temational  boundary  in  North  America  wen 
Englishmen,  and,  therefore,  something  lite 
of  feeling,  if  notof  political  sentiment,  migb 
for  among  them.  No  doubt,  a  kind  of  2* 
general  customs,  had  been  attempted  in  tli 
terest,  but  that  in  no  way  showed  antag 
desire  on  the  part  of  the  United  States 
Canada.  It  waa,  in  fact,  much  more  lit 
been  incidentally  observed,  that  Canada  wi 
the  United  States.  A  very  friendly  comp 
sprung  up  between  the  two  countries  ainee  I 
tion  of  the  Reciprocity  Treaty,  and  a  large 
United  States,  notebly  in  MaaaachuseCts,  ha 
its  resumption,  but  the  Canadians,  he  thougl 
ripe  for  thai  yet.  They  were  aatisfied  with  i 
national  policy,  and  would  probably  ren 
many  years  to  come.  He  had  heard  r* 
Uontrtud  about  annexation  two  years  ago,  b 
for  it  did  not  exist  among  any  very  great  pi 
Canadian  people,  an  overwhelming  majoril 
were  not  only  intensely  loyal  to  the  British 
flag,  bnt  immeasarably  opposed  to  anything  1 
tion  by  the  United  States.  Aa  to  the  natioi 
Cabota,  be  was  aware  thev  were  not  nmdei 
and  he  was  indebted  to  Mr.  Pfonndes  for 
further  information  on  the  mbject.  Tbeyh 
always  had  the  credit  of  bcanff  among  the  d 
this  wonderful  country,  wpeeuUr  in  the  nd 
of  he  Nova  Scotia  coast.  On  the  anbiect  of 
schemes  for  tho  colonies,  Hx.  UoCoUagh  ' 
lately  expressed  himself  in  {avtraraif  a  jouit< 
and  in  Uiat  way  probably  the  interests  t 
mother  country  and  the  colooiea  who  w 
our  surplus  population  would  be  hast  oonKil' 
Commission,  to  toke^into  ooniideTatiaD  the 
ject  of  colonial  emigration,  waa  what  wai 
plaoe  of  the  present  Bjitem,  of  enignlicn  < 
advooating  his  own  partloQUr  ookajr.  Havi 
watched  tiie  oourse  of  emigiatun  iaaag 
yeara,  he  was  afraid  tiist  in  too  maaj  iDstti 
sent  out  ronnd  posts  to  fill  sqtMM  hnhfc  ai 
scheme  of  a   '    "'^ -' — 


1b  that  tlM  aborigiBalpapBUiQa,  «itt 
r,  wunbercd  Imt  100,mI  to  4,tM,«W 
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bej  ware,  bowBTSF,  of  tome  dm  in  that 
1  wM  TCTj  Qiedilable  to  the  Indian 
Ottmra  OovBnun«nt  that  thej  had 
Like  miefa  good  use  of  the  aboriginaS 
jiothar  eitenglTe  iuirey  of  the  Hudion't 
being-  noir  made,  and  it  would  shortlj- 
ither  the  narigstioii  of  those  waterii 
in  the  jear  wai  really  practicable.  The 
mmerce  were  ao  great  that  the  import^ 
jiead-staffs  and  oonrepn^  them  direotlj 
a'i  Straita  to  the  BiitiHh  marketa,  iiL 
9,  witliout  tnumhipment,  oonld  not  hi' 
la  amnlnsion,  he  thanked  the  meeting 
ly  and  attention. 

I,  pointed  out  that  it  WM  only  noir 
Eld,  by  the  opening  up  ot  Hodsou'ii 
ailable  a  Taat  tract  m  [>rairie  land 
apare  with  that  ^  the  United  Statca. 
imaCe  was  preterahle  to  that  of  th« 
ht  now  be  seen  which  of  the  two 
d    attract   the   moat   emigianta   from 

hen  adjonmed. 


ISCELLANEOXrS. 


.RT  NEEDLEWORK. 

vere  once  so  famous  for  their  pro- 
leedlework,  that  a  particular  kind  of 
.  opia  aigliamum,  and  the  produotioni 

were  eagerly  sought  for  abroad.  In 
ley  lost  t^eir  pontion  of  pre-eminence, 
itcenth  century,  the  Spittalor  oensared 
a  for  neglecting  an  employment  eagerly 

mothers,  and  m  the  nineteenth  oentury 


3  ladies  of  rank,  with  H.B.H.,  the 
an  of  Sohleswie:  Holatein,  at  thrii 
e  School  of  Art  Needlework,  in  Sloane- 
twofold  purpose  of  supplying  suitable 
-  gentiewomen,  and  restoring  oma- 
rk  to  the  high  place  it  once  held  among 
rts."  The  school  was  removed  to  its 
in  Exhibition-road,  in  IB79,  when  the 
ed  to  giant  the  prefix  "  Itoyal "  to  it. 
Iford,  the  rice-presidant,  has  described 
I  had  first  to  teaoh  tliemselves,  and  how 
:  from  the  exhibition  of  the  needlework 
'South  Eunsiiigtan  Hosoam  in  18T2. 
ne  of  onr  diffloolties  lay  in  the  catholic 
atnre  of  our  attempts.  We  tried  to 
Benaiisanoe,  Flataremue,  andHoorish, 
cobean,  and  even  OeOTgian  styles, 
J  XIV.,  Louis  XV.,  Loms  XVI.,  all 
iiiring  each  a  life-long  study.  We 
ilk,  velvet,  thread  and  orewela  on  silk, 
and  executed  apuUqui  in  all  the  styles 
ailed  since  t^le  first  began."  In 
.  the  nmnben  in  the  school  were  110 
taff,  making  130  in  all,  and  it  hsaoon- 
-.  Work  to  the  value  ot  upwards  of 
it  to  the  Centennial  Eihibidoa  of 
1876,  Mid  a  ooUeotioD  of  embroideries 
the  International  Exhibition  at  Paris 
ioa  have  also  been  opened  in  several 
Ql  fnrtiier  to  cultivate  an  interest  in  I 
w  ait  among  the  pubUc,  a  special 
daot  Thgtish  and  other  art  needle-  I 
ra  IBOO,  WH  organised  by  the  school, 
•  SSth  of  iMt  month.  Before  alluding  I 
daf  ottjMta  exUUtad,  we  quote  a  few 
-llnlin  Alfixd'i*ddTea(I3TS]onthe. 


history  of  needlework.  She  writes,  "We  have 
'  no  fmgmenta  ot  ohusioal  embroideries,  but  thooirh 
I  the  stitches  have  escaped  us,  we  have  the  materials 
employed ~the  gold,  ulver,  and  wools ;  we  know  their 
designs  from  frescoes,  fictile  vases,  &c.  What  strikes 
OS  particularly  is,  that  the  tonns  are  so  fine,  so  gisoe- 
fnl,  so  exquisitely  simple,  never  nataraligtio,  and 
mostly  similar  to  those  employed  in  architoctimi.  I 
said  before  that  we  hare  nothing  of  olaancal  needle- 
work ;  our  earliest  European  specimens  oome  out  of  the 
shadow  of  the  dark  ages,  and  are  of  the  ninth  and 
tenth  centuries.  They:  are  all  ecoleaiastio^  with  one 
or  two  eiceptione,  snch  as  the  Bsyenx  tapestry,  and 
all  ugly.  .  .  .  Undoubtedly,  the  greatest  teachers 
ot  embroidery  have  been  the  Persian,  Indian,  and 
Moorish  scbocjs.  These  influenced  the  Italians  in  their 
design  and  colouring :  and  there  is  another  Oriental 
groap,  the  Chinese  and  Japanese,  very  clever  and  in- 
unitable  in  their  own  distinct  lines,  but  tar  interior  to 
the  first  named,  in  splendour  of  colour,  power  of  com- 
position and  combination,  and  in  that  simplicity  and 
yet  sRectiveness  which  is  sometimes  the  highest  art. 
In  the  exhibition  of  embroid«rr,  at  the  Kensington 
Museum,  all  these  types  were  well  represented,  and  one 
thing  was  worthy  of  note ;  after  a  little  study,  you 
found  that  yon  oonld  almost  always  assign  its  place  to 
each  piece  of  work,  and  put  the  right  date  on  it,  as 
surely  did  the  stitch  and  manner  betray  the  period,  as 
surely  «M  the  shadow  on  the  dial  marks  the  time  of 

Formerly,  the  chief  demand  for  art  needle worii 
was  from  the  church,  and  almost  all  the  specdmena 
of  the  twelfth,  thirteenth,  fourteenth,  and  fifteenth 
centuries,  at  the  recent  exhibition,  were  eccleaiaa- 
tical  work.  The  late  Dr.  Rock  wrote  of  ecolesiaa- 
tical  vestments  in  England  — ' '  No  kingdom  in 
Christendom  was   better  furnished  with  them,    and 


baudekin,  and  every  other  cloth  of  gold,  either  plain  or 
shot  with  oolonr,  saimt  and  satin,  velvet,  as  soon  as  it 
was  known,  silks  after  all  fashions,  damasked,  rayed, 
watered,  olouded,  or  as  the  term  then  was,  marbled; 
cloth  of  Tarsus,  and  fabrics  from  Saracenic  looms  were 
brought  from  afar,  and  put  to  the  service  ot  the  litnrgy 
as  they  came  to  hand.  Some  of  the  finest  specimens 
exhibited  were  lent  by  the  South  Kensington  Museum, 
one  of  these  being  the  famcus  Sion  cope,  which  is  dated 
abont  the  year  1250.  Besides  BeveraT copes,  there  were 
ohoanbles,  dalmatics,  maniples,  corporals,  and  tl\MX 
cloths.  Much  elaborate  work  was  at  one  time  lavished 
upon  hearse-cloths  oi  funeral  palls  :  — 

*'  Each  virfrin  sooa  spply*d 
Hn*  ivKdr  bHU,  ana  nron^bt  of  i^lden  thread, 
A  costly  net,  vEuidi  o'er  a  pall  Uiey  ipnad 
Ot  Ucertiilk."* 
Most  of   the  City  companies  bad  their  palla,  which 
were  lent  out  for  the  burials  of  their  members  and 
members'    wives.      One   of  these,   belonging   to   the 
Vintners'  Company,  was  exhibited. 

At  the  Keformation,  the  ingenuity  of  the  ladies  was 
diverted  into  entirely  new  channels,  and  embroidery  was 
used  for  a  very  large  number  of  varied  objects.  Although 
in  the  work  of  the  previous  centuries  there  was  neces- 
sarily a  oonsiderable  variety  of  etitob,  still  the  general 

1 — : — '-oKd,  somewhat  similar,  as  the  objects  to  bo 

!ontinned  the  same,  but  when  the  needle 
work  tor  secular  objects,  a  considerable 
change  in  treatment  became  peroeptible,  and  the  sab- 
jects  virere  adapted  to  the  objects  treated.      In  the 


reigns  of  Henry  VIII.,  Mary,  and  Elizabeth,  a  very 
favonrite  covering  for  books  was  embroidered  velvet, 
and  this  taste  was  continued  for  long  after  their  rei^. 
There  was  at  this  Exhibition  a  Prayer-book  and  Bible 
in  red  velvet  coven,  embroidered  in  gold  and  silver 

so,"  B.xd. 
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thread  work  in  relief,  with  the  royal  arms,  rose  and  thistle, 
and  O.B.  (Charles  I.).  The  nieces  of  Nicholas  Ferrar, 
who  lived  at  the  manor  house  of  Little  Gidding,  Hunting- 
donshire, called  by  the  common  people  the  Protestant 
nunnery,  were  great  proficients  in  the  art  of  needlework, 
and  they  produced  a  uurge  number  of  embroidered  covers 
for  books,  besides  many  other  beautiful  objects.  Some 
years  ago,  three  fine  portraits  in  needlework,  by  these 
so-called  nuns  of  Little  Gidding,  were  exhibited  at  the 
Lnmmongers* -hall.  One  of  these  was  of  the  Virgin 
Mary,  represented  as  '*  Queen  of  Heaven,*'  in  an  oval 
wreath,  at  the  angles  of  which  are  the  pomegranates  of 
Aragon.  The  second  was  a  portrait  of  Edward  VI., 
six  inches  square,  and  the  third  a  portrait  of  Queen 
Elizabeth,  of  the  same  size  as  the  second.  The  greater 
number  of  articles  exhibited  by  the  School  of  NeecUework 
in  illustration  of  the  work  of  the  sixteenth,  seventeenth, 
and  eighteenth  centuries  are  wearing  apparel,  but  in  the 
eighteenth  century  there  were  several  specimens  of 
embroidered  and  painted  silk  and  satin  work,  which 
were  copies  of  eng^vings  or  pictures.  Li  the  sixteenth 
century,  English  ladies  were  famous  for  working  carpets, 
which  were  used  for  hang^gfs  and  table-covers.  In 
1648,  George  Lord  D*Arcy  left  to  his  daughter  Agnes, 
wife  of  Sir  Thomas  Fairfax,  his  **  best  wrought  silk 
carpet,  bordered  with  crimson  velvet,  which  she  made," 
and  Sir  William  Drury,  of  Hawsted,  County  Suffolk,  be- 
queathed to  his  wife,  Elizabeth,  *'  one  oarpitt  for  a  cup- 
board, of  those  which  were  of  her  own  making."  In 
addition  to  the  old  English  needlework,  which  formed 
the  bulk  of  the  Exhibition,  there  were  some  selected 
specimens  of  the  chief  European  nations,  besides  a  few 
pieces  of  Turkish,  Japanese,  and  Persian  work. 


GLUCOSE  MANUFACTURE. 

The  following  particulars  respecting  the  glucose 
industry,  which  has  grown  to  large  proportions  in 
America  during  the  past  fifteen  years,  are  obtained  from 
the  Journal  of  Applied  Seienee  : — There  are  at  present 
ten  glucose  factories  in  the  United  States,  running  day 
and  night,  consuming  21,000  bushels  of  com  per  day, 
each  bushel  yielding,  on  an  average,  28  pounds  of 
glucose.  These  figures  would  indicate  a  yeany  produc- 
tion of  over  200,000,000  pounds.  That  the  business  is 
a  profitable  one,  would  appear  from  the  fact  that  it  has 
at  least  doubl^  every  year  for  the  last  five  years. 
Large  quantities  of  the  products  of  the  glucose  factories 
are  now  exported  to  Europe,  manufactories  being  able 
to  furnish  a  cheaper  and  superior  article  to  that  made 
abroad  from  potatoes. 

The  principal  object  of  the  originators  of  this  industry 
in  the  United  States,  we  aro  imormed,  was  to  manu- 
f acturo  svnip,  and  from  this  the  application  of  the 
products  nave  widely  extended.  The  glucose  syrup  is 
not  so  sweet  as  cane  syrup,  and  has  a  lighter  colour ; 
and  when  mixed  with  the  latter  it  improves  its  colour, 
though  the  saccharine  strength  or  sweetness  is  im- 
paired. The  use  of  glucose  for  this  purpose  has  come 
to  be  very  general,  and  though  even  at  the  present 
time  the  business  is  largely  conducted  in  a  surreptitious 
manner,  there  are  some  manufacturers  who  openly 
acknowledge  that  they  employ  glucose  in  their  syrups, 
and  defend  its  use  for  that  purpose. 

The  glucose  is  likewise  largely  used  bv  brewers,  dis- 
tillers, and  vine^^ar  makers;  for  sizmg  paper,  for 
making  printers'  mldng  rollers,  and  other  uses.  The 
srape  sugar,  under  which  term  the  manufacturers 
designate  the  solid  portion  of  their  product,  is  known  to 
have  been  for  some  years  quite  largely  used  by  con- 
fectioners, brewen^  and  others.  Now,  however,  it  is 
added  in  the  proportion  of  from  12  to  20  per  cent, 
to  cane  sugar,  and  in  this  fonn  the  mixture 
is  brought  into  the  market  under  the  mame  of 
'*N6w  Jmoess  Sugar."  As  in  the  case  of  the  oom 
tjrap,  the  addition  of  oom  logax  to  Uie  oano  sugars 


distinctly  imi«oves  the  ooloor  of  the  litte^  i 
decidedly  reduces  its  sweetness,  which  is  of  m 
real  test  of  the  value  of  either  sjrap  or  Ufn 
these  explanations  it  will  have  been  madeinii 
colour,  which  has  hitiierto  been  re^azded  hmii 
indicators  of  the  quality  of  saoohanne  [iidiit^i 
longer  be  so  regaj^ded.  <^ 

Tbe  enonnous  growth  of  the  boaineM  of  wiM 
and  sugar  for  com  has  awakened  the  veiy  Mtj 
picion  that  these  products  are  extenavely  ^ 
adulterating  cane  syrups  and  sugars,  aod  kMI 
latter  ;  and  there  is  little  doubt  but  that  tkiii| 
falsification  is  carried  on,  though  to  irhit  ak 
impossible  at  present  to  say.  Com  sugar  ni 
are  not  unwholesome ;  on  the  contrary,  they 
looked  iipon  as  quite  as  wholesome  as  case  n^ 
syrup.  The  fraud  comos  in  where  the  oon  | 
which  aro  cheaper  and  of  less  saccharine  elm 
palmed  off  upon  the  public  for  what  they  aiei 


HEMP  CULTIVATION  IN  MEHO 

The  hemp  industry  in  Hexico  has,  witluBA 
or  twelve  years,  attained  considerable  pro^ 
one  of  the  chief  articles  of  trade  in  Yucatui,! 
extracted  from  the  hemp  plant,  or  Ajbc 
commonly  called  by  the  Indian  namcof  *'b 
Consul  Lespinasse  states  that  the  plant  is  f  oi 
fusion  throughout  Yucatan,  and  forms  tl 
whence  all  we  present  hemp  plantations 
formed.  The  hemp  tracks  are  divided  into  " 
which  is  a  Mexican  measure  of  24  yards  sqa 
all  the  shrubs  and  weeds  have  been  burned 
previous  dry  season,  the  Indian  labourers  pn 
small  pits,  in  a  stought  lino,  from  six  to 
apart,  and  between  each  line  of  pits,  a  patl 
feet  wide  is  left  dear,  in  order  to  g^ve  th 
sufficient  room  to  cut  the  leaves  when 
attained  their  full  growth.  As  soon  as  t 
quantity  of  land  is  ^us  laid  out,  the  yonn 
cut  dose  to  the  ground,  and,  without  any : 
cess,  are  simply  placed  in  the  pits  prepare 
with  a  little  loose  earth,  and  are  left  to  i 
themselves.  Each  *  *  meccate '  *  contains  aboi 
Twice  a  year  the  ground  is  cleared  of  the 
As  the  plant  grows,  a  stem  shoots  oc 
centre,  and  the  leaves  g^radnally  detach 
from  it  in  a  spear-Uke  form,  with  sharp  jh 
the  edges,  and  a  strong,  black,  sharp  needl 
at  the  point.  The  plant  requires  irom  fi 
years  to  attain  its  full  growth.  At  the 
period,  the  leaves  have  an  average  length  o 
A  hemp  plant  will  flourish  from  10  to  15  y 
plant  nsLS  about  26  leaves  during  the  yea; 
rainy  season,  and  10  in  the  dry  ;  each  lei 
long,  produces  about  three-quaiters  of  a 
fibre ;  it  requires,  therefore,  from  seve 
thousand  leaves  to  make  a  bale,  weighing  f 
pounds.  As  soon  as  the  plant  has  attai 
growth,  the  leaves  are  out  mm.  the  trunk, 
from  the  bottom  upwards,  oqIt  those  beiii 
are  weU  developeo.  From  the  hemp  be 
carried  to  the  scraping-machine,  which  c 
strong  fly-wheel,  on  which  mx  or  ei^^t 
knives  are  placed  transverselj.  The  leave 
one  by  one  on  a  curved  lever,  which  is  raise 
in  such  a  manner  that  the  knives  on  the 
strike  the  pulp  and  lay  haze  the  fihreu  li 
of  the  leaf  is  presented  to  the  wheel,  and  as 
scraped  the  other  end  is  presented.  Each  i 
is  introduced,  the  other  is  eecQied  bj  a  iti 
iron  pliers,  which  are  attached  to  the  aad 
maonine  emplc^  four  men,  one  to  plnoe  tibi 
the  machine,  one  to  attend  th*  l&nBtt  one  i 
the  leaves  into  the  mnnihini»»  and  tkit  loai 
away  the  pulp  and  tdnm  wMtar^    M 
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»e  in  one  daj.  Whm 
le&f  y  it  u  wEen  to  tiifl 

■ad  hmg  on  dendw  poles,  wliich  an 
voodin  fnatM  about  tluee  t«et  from  the 
Wt  to  diy  and  blMoh  in  the  wm.  Iftbc 
It,  it  will  beooms  drj  in  four  to  fire  bean. 
f,  the  flbn  loaea  its  natural  (rroeniah  hne, 

a  white,  ^osBj  uipeaianoe.  It  is  then 
lianlio  praam,  and  comprseaed  into  balei 
led  mza,   which  generally   weigh    thi«« 

Mty,  four  hnndced,  ooa  flvo  huudnid 
t  Stm  i«  lium  tead/  for  Bhipment. 


.  INDUSTRY  IN  QIJEENSIAND. 

MTt  on  thi«  BQbject  b;  Mr.  Heniy  Iiing 
aiH  that  the  crops  of  sugar  in  this  colony 
1879  (that  in  Slat  April,   1879,  to  Slat 

to  about  18,200  tons,  or  about  4,S0O  toni 
f  the  prerions  tbot.      The  approximate 

four  sugar  distncta  was : — 

m  disbriot about  2,200  tons. 

I  „       „      S,7S0     ,, 


for  IBSDiacsUmatedat  21,000  tons,  which 
t  low  estimate.  As  far  baok  as  1823,  the 
oae  Scott  grew  the  sugar  cane  succesafullj 
itronaga  of  Sir  Tfaoross  Brisbans,  then 
1  succeeded  in  ohtaining-  70  tona  in  1827,  at 
B  LD  New  South  Wales.  Thin  venture  was 
,th  the  aid  of  convict  labour  placed  at  'ill. 
lal  bj  the  Gtovemor,  but,  on  the  removal 
I,  tiie  nigar  establishinent  was  broken  up. 
ipts  were  subeequently  made  to  eiiteblisb 
48tiy  without  effect.  Throughout  Uoreton 

to  ita  separatiODin  1859  from  New  South 

formation  into  Queensland,  the  sugar  cone 
1  m  the  gardens  of  several  pecnile,  bo  that 
e  doubt  as  to  the  posdbilit;  of  its  culture, 
farlmown  to  have  been  produoedin  ftueena- 
le  by  Mr.  Bahot,  of  Barbadoes,  from  cane 
D  Botanio  Gardens,  Brisbane,  in  Hay, 
63,  Captain  L.  Hope  had  twcutr  aetea 
ad  the  Society  of  Arts  ofiered  a  medal  for 
t  sugar  made  in  any  of  the  colonies.  By 
7.  there  were  20,000  acres  nnder  cultivation 
theBiiniillBinoziatencenumufacturcd  168 
At  the  dose  of  the  season  of  1869  there 
(  at  work  crushing  the  caoe  from  1,230 

over  S.COO  acres  nnder  cultivation.  In 
on  turned  out  very  bad,  the  cane,  nearly 
ret,  became  unhealthy  and  died,  goring 
■etums.  In  the  oourBe  of  time  the  evu 
>  passed  away,  and  the  sugar  industry  has 
ir  less  of  a  suooosa.    The  average 


PluUppios  lilaada a,800 

(TU*  has  bcoi  itatai]  u 
odIt  l,«OIb*.} 

India   896 

Rio  Janeiro    2,100 

Java about  3,360 

Ur.  Roth  wiitefl  respecting'  these  Ggm^M  : — "Aooord- 
ing  to  Porter,  virgin  land  used  to  give  6,000  Ibe.  of 
nigar  per  acre,  and  Edwarda,  in  his  'Hjirtory  of  the 
West  Indies,'  speaks  of  soil  in  Jameica,  whioh  wi^ 
plant  cans  will  produce  2^  tons  (fi,600  lbs.)  of  sugar  to 
the  acre.  Now,  in  Queensland,  Sj  tons  and  over,  or 
above  7,810  lbs,  per  aore,  have  Qeoasionally  been  obtained 
from  si^  newly  broken  np,  but  such  a  yield  is  ez- 
ceptionaL"  The  manufacture  of  nun  has  incieassd  at 
the  same  rate  as  that  of  sugar.  The  total  production 
■inoe  1807  was  1,842,322  proof  gallons.  Up  to  1876, 
the  yield  was  at  the  rate  of  over  2  gallons  of  molasaea 
fermented  to  1  proof  gallon  of  nun  distilled.  For 
1877,  it  was  at  the  rate  of  If  to  1,  and  in  1878,  at  the 
rate  of  2  to  1. 

The  me«n  consumption  of  sugar  in  Australasia  i» 
greaterthaninanyotherpartof theworld.  The oonsninp- 
tioo  of  sugar  and  molasses  inEngland  for  1878  was  at  the 
rate  of  e2jlh8.  per  head.  Anstralaiia,  however,  con- 
sumed 78-71bs.  per  head,  or  ISibs.  per  head  more  than 
Enghmd  did.  Of  the  oolonies,  QneensUnd  is  the 
greatest,  and  South  AnstnUia  the  BmsUest  oonsmner, 
their  aonsnmption  bmng  92-13  and  71'311bs.  respec- 
tively. Australia  draws  her  suppliei  from  various 
quarters.  Of  the  91,600tons  which  went  into  oonsoiiq>< 
tion  in  1878,  one-sixth  was  prodnoed  by  Qosensland, 
and  one-twelfth  by  New  South  Wales,  thus  one-foi^th 
of  the  sugar  2oaraiaei  in  Auatralama  is  prodnoed  in 
Australia  itself.  The  remaining  thiee-foiuths  are  im- 
ported ohiefly  from  Java  and  the  UauritiuB,  supple- 
mented by  small  eapplies  from  the  minor  sugar- pro- 
ducing oc 


«i  mar  ^  oompaiod  with  tbe  yield  of 
^  as  in  tliB  following  table : — 

Avcngs  jield  pcracie. 

.    4,180 

I    1,200 

'   S,600to  5,600 

1,M4 


A  WHOLESOME  HOUSE. 
"  F.R.C.S."  has  written  a  letter  to  the  Timti  nnder 
this  heading,  which  contains  a  narrative  of  his  eflorts 
to  oonvert  an  old  London  house  into  a  perfectly  whole- 
some and  comfortable  habitation.  His  first  work  was 
to  empty  and  fill  up  the  cesspools,  over  which  he  waa- 
living,  and  connect  the  home  with  the  street  sewer, 
whiim  had  not  previously  been  done.  The  writer  says ; 
— "  I  had  furnished  the  house  in  the  way  common  to- 
habitations  of  its  claa.  Theie  were  window  curtains, 
in  the  dining-room,  window  curtains  in  the  consulting-- 
room,  window  cnrtainB  in  the  drawing-room,  window 
curtains  in  the  bedrooms.  There  were  carpets  on  all 
the  floors ;  there  were  unproteoted  papers  on  the  walls ; 
Hiere  were  wardrobes  and  other  pieces  of  furniture,. 
which  had  their  apparent  height  increased  by  oomioss, 
within  which  were  hollow  spaoes,  seemingly  made  on 
purpose  to  form  harbours  for  dirt.  There  were  ponderoua. 
iwok- shelves,  containingaformidable  amount  of  printed 
Inmber,  and  a  still  more  formidable  amount  of  dnst. 
The  walls  were  old,  with  uneven  surfaces,  and  to  these- 
uneven  surfaces  dirt  clung  with  an  almost  tooching 
tenacity.  There  were  all  sorts  of  fluffy  things  abont, 
which  were  supposed  to  be  ornamental,  fancy  mats 
and  the  like,  and  which  blackened  the  fingers  of  any 
one  bold  enough  to  touch  them.  Last,  bat  by  no  means, 
least,  there  were  the  ever-increasing  acoumnlations  of 
nibtosh,  sDoh  as  tild  clothes,  old  toys,  old  boc^  and 
pamphlets,  old  newspapers,  old  music,  iJidmisceDaDeouB- 


misdon.  In  dry  weather  the  dost  found  its  way  throagh 
every  chink  ;  inwetweather  the  feet  of  visiton  brought 
in  mud,  which  dried  into  dust  speedily.  If  the  ehUdrsii 
romped  for  ten  minntes  in  a  carpeted  room,  the  dmt 
would  lie  in  a  thinV  layer  Qpo&  tha  tiJblift  sd^  ohabu 
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when  they  had  finished.    Dirt  seemed  to  be  omnipresent 
and  all -pervading.     It  was  plentifnl  in  the  air  we 
breathed,  it  mingled  with  the  food  we  ate,  and  with  the 
liquids   we   dituik.      The   principle    upon    which    I 
started  was  that  the  house,  for  the  future,  should 
be    kept    wholly    free   from     superfluous    contents, 
that  all  dirt-traps,  whether  fixed  or  moyable,  should 
be    aboUahed,    and    that    all    surfaces    should     be 
rendered    washable.    The   first   thing   was    to    send 
away  cartloads  of  the  varied  material  which  I  have 
already  described  as  rubbish,  the  terms  including  all 
carpets,  all  window  curtains,  all  the  muslin  blinds  which 
people  hang  across  the  lower  halves  of  bedroom  windows, 
aU  books  and  pamphlets  which  were  not  really  required, 
all  antimacassars  and  the  like,  everything  that  was 
broken,  and  everything  that  was  useless.    Maving  thus 
cleared  the  ^^round,  I  commenced  the  work  of  rSorm. 
The  first  thmg,  of  course,  was  to  see  carefully  to  the 
drainage  and  water  arrangements,  to  the  ventilation  of 
soil-pipes,  the  condition  of  cisterns,  and  so  forth ;  but 
in  these  respects  there  was  not  much  to  be  done.      The 
next  thing  was  to  cover  the  old  floors  with,  thin  oak 
parqueterie,   both  in  living-rooms  and  in  bedrooms. 
U  pon  the  parqueterie  floors  I  have  a  few  small  Oriental 
rugs,  each  of  which  can  be  taken  up  andshakenin  one  hand. 
The  next  thing  was  to  have  every  unfixed  wardrobe, 
sideboard,  or  other  piece  of  heavy  furniture  placed  upon 
castors,  so  that  it  might  be  easily  moved  by  the  house- 
maids, and  the  wall  and  skirting  behind  it  kept  free 
from  dirt.    At  the  same  time  the  top  of  every  wardrobe 
and  cupboard  was  levelled  by  a  cover  of  thin  planking 
or  of  stretched  canvas  covered  by  brown  paper,  so  that 
all  these  surfaces  could  be  wiped  down  &equenUy  and 
kept  perfectly  dean.    The  painted  woodwork  generally 
was  not  only  painted,  but  also  varnished ;  and  the  wall 
papers  were  all  varnished,  with  the  exception  of  one, 
which  was  painted.     Ventilation  is  provided  for,  both 
in  sitting-rooms  and  bedrooms,  by  that  old  system  of 
vertical  tubes  communicating  directly  with  the  outer 
air,  to  which  attention  was  recalled  some  few  years  ago 
by    Mr.    Tobin.      Outside    the    house    the    extenml 
portions  of    these   tubes    are   bent   vertically    down- 
wards for  a   few   inches,    a  method  by  which  the 
4iuantity  of  air-borne  dirt  which  would  otherwise  enter 
through  them  is  very  materially  diminished.     In  the 
dining-room  the  tubes  are  brought  up  tlux)ugh  orna- 
mental cylinders  of  Doulton  ware  resembling  vases, 
but  made  for  the  purpose  without  bottoms,  and  placed 
upon  wooden  plinths  of  similiyr  construction,     in  the 
bedrooms  the  surfaces  of  the  tubes  are  painted  the 
■colour  of  the  adjacent  woodwork ;  and  in  some  of  the 
upper  rooms  I  have  been  content  with  a  simple  board, 
about  6in.  high,  covering  the  lower  part  of  the  window 
•opening,  and  serving  to  direct  the  entering  air  upwards 
when  Sie  sash  is  raised  to  a  somewhat  smaller  extent. 
IVith  this  board  the   bedroom  windows  may  be  left 
open  all  night,  both  rain  and  direct  draught  being 
'excluded.** 

In  conclusion,  **F.B.G.S."  savs  that  he  wishes  to 
my  a  grateful  tribute  to  Mr.  R.  W.  Edis,  from  whose 
Cantor  Lectures,  delivered  before  the  Society  of  Arts 
in  1880,  he  derived  the  suggestions  which  first  led 
him  to  think  of  perfect  cleanliness  as  the  highest 
domestic  virtue. 


SWISS  CENSUS  OF  1880. 

The  Geneva  Correspondent  of  the  Titnfs  gives  the 
following  particulars  respecting  the  recent  census  of 
dwitserUnd,  of  November  30,  1880.  The  population 
•of   Switzerland   on   the  night  of    November   30,   as 

S'ven  in  the  official  returns,  amounted  to  2,831,787. 
L 1870  it  amounted  to  2,655,001 ;  in  1860,  to  2,510,794 ; 
in  1850,  to  2,390,116.  Hence  in  the  first  of  these 
Awwmial  perioda  (1850-60)  the  yearly  increase  was 
n,2i9,  in  the  aeoand  14,494,  in  the  tluxd  17,679.    In 


30  years  the  population  has  inoreaaed  441,671,  eqna 
an  average  of  14,387  a  year.  Am  may  be  supposed, 
rate  varies  greatly  in  different  parts  of  the  country, 
some  cantons  there  has  been  a  deoreaae.  One  oital 
Aarg^u,  shows  a  faUing-off  in  every  decennial  pd 
since  1840,  except  in  the  ten  years  between  1860 1 
1870,  and  itsjpopulation  is  now  less  than  it  w 
years  ago.  The  cantons  wherein  populations 
most  increased  are  Basel  city,  Uri,  Zug,  Nei 
and  Geneva.  The  population  of  Basel  has  rLBsni 
29,555  in  1850  to  64,207  in  1880,  an  ai 
which  is  explained  by  its  proximity  to 
and  the  number  of  German  refugees  who  have 
their  abode  in  the  district.  An  analogous  caaaj 
nearness  of  Geneva  to  France,  accounts  in  great  ^ 
the  fact  that  the  population  of  this  canton  hai  i 
from  63,000  in  1850  to  99,000  in  1880.  Fori' 
many  IVench  exiles  have  taken  advantage  of 
amnesties  to  return  to  their  own  country,  Mt 
have  formed  connections  and  attachments  u  ttti 
bourhood,  and  will  probably  remain  then 
lives,  the  more  especially  as  by  doing  so  ft 
as  well  for  themselves  as  their  children,  the 
compulsorv  militair  service.  The  increase  in  tks^ 
lation  of  tJri  and  Zug  arises  from  the  presence  ill 
cantons  of  workmen  and  others  employed  on  ' 
Gothard  railway  works.  The  increase  of  po| 
Switzerland  at  large  during  the  30  years  endiaf 
has  been  at  the  rate  of  5*50  per  1,000  per  year, 
the  first  half  of  the  period  in  question  the  inc 
rather  under  this  proportion,  for  the  second  half 
over.  Compared  with  the  rate  of  increase  in 
countries,  the  rate  in  Switzerland  is  far  from 
llius  the  rate  per  year  per  1,000  in  England 
in  Scotland,  9*3  ;  in  Denmark,  11*1  ;  Sweden, 
Norway,  8*6;  Prussia,  10;  Saxony,  15*6;  H< 
Belgium,  8*2 ;  Italy,  7*1.  There  are  only  three! 
countries  in  which  the  progress  of  population  is  i 
than  in  Switzerland,  namely,  Bavana,  5*4  ;  Ir~* — 
and  France,  2*3.  The  natural  growth  of  tlie 
of  the  Confederation  in  the  time  under  review- 
the  excess  of  births  over  deaths — was  200,828; 
the  actual  increase  was  no  more  than  1 76,786,  it 
that  the  coimtry  lost  24,112  individuals  by 
The  real  loss,  however,  was  probably  not  so 
these  figures  might  seem  to  impl^,  for  when  the 
of  1870,  the  basis  of  the  comparison,  was  taken,  i 
thousands  of  French  people,  the  remnants  of  Boi 
army,  French  refugees  and  others,  were  included 
count.  The  report  from  which  I  quote  enters  ' 
curious  calculation  as  to  the  economic  effect  of : 
ments  of  the  home  population.  For  instance, 
1870  and  1880,  Aargau  lost  by  migration  the 
the  natural  increase  of  its  population;  in  other 
although  the  births  exceeded  the  deaths  hf  19,r 
population  diminished  by  400.  The  population  a(  I 

increased  over  and  above  its  natural  ina 

13,344,  many  of  the  new-comers  being 
Aargau.  As  yoimg  people  in  Switzerland  do 
about  much  until  tney  have  finished  their 
is  safe  to  conclude  that  the  immigprante 
the  average  at  least  16  years  old. 
year  with  another,  it  is  assumed  that  a  child 
be  brought  up  to  its  16th  year  for  leas  than 
francs  (£74),  which,  seeing  that  the 
calculation  is  only  £4  15s.  lOd.  a  year,  onad 
considered  an  excessive  estimate.  But  as  I3b/m  ll 
grown  children  were  the  snrrivon  of  19,<MLfl 
whom  have  cost  something,  it  is  oonridend  IM 
total  cost  of  their  rearing  ooffht  tobepoiai  £10t ' 
each.  Hence  Zurich  by  this,  so  to  ipaak, 
increment  of  its  population  made  a  gain,  or  an 
of  34.479,000  femes  (£1,380,000)  at  tlii 
Aai^u  and  the  other  diatriott  that 
tributed  to  the  inoreaae.  If  jn 
hand,  that  tiie 
States,  and  adopt  the 
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lOdoIa., 

withita  198,000  inlubituita,  for  aiLBdditi<ni 
Mud  wnlth,  between  18T0  amd  IBSO,  oom- 
£2,120.000.  Aeoaiiiag  to  k  letnm  latelj- 
o  the  Federal  Comuiil,  the  ililt  of  the  army 
in  re^olAT  traitiin^  liAble  at  an^  time  to  be 

for  active  aorrioe)  is  oompowd  of  eight 
irith  an  afloctiTe  strongth  of  H7,76fl  men. 
«t  of  then  divisiona  la  11,745,  the  moei 
7,052  Btroug.  The  hmdwebr,  who,  liaria^ 
i^h  a,  regular  oaurae  of  drill,  are  miut«red 

inspection  onlj,  made  an  efFeotive  foroe  ol 
Feaoe,  in  can  of  need,    Bwitierland  oonld 

the  field  fiiUy  200,000  men,  all  fairly  dis- 
id  many  of  them  fint-rsto  sluita." 


;  WAX  PALM  IN  FEBNAHBUCO. 

U)U  T.  Eaton  aanda  some  further  partionlan 
ttlis  palm,  dascribed  in  the  last  nnmber  of 
r  :— 

r,  or  vegetable  wax  (not  Camanba)  is  the 
I  Qie  leaves  of  the  Comauba  Palia  (Ciri/- 
■ ;  natural  order,  Ptimaam),  one  <rt  the 
IS  of  the  Brazilian  forests.  Its  fan-like 
daoad  in  a  tuft  at  the  top  of  a  hard  solid 
ing  from  30  to  40  feet  in  heivht,  the  stalks 
«a  themaelrea  beings  fl  or  S  €et  in  length. 
leaves  have  aUamed  perfection,  they  are 
e  ramjahed  with  a  thin  ooating  of  vegetable 
r  »xe  then  gathered  and  laid  in  a  cold  dry 
oloths,  whott  thn  natnially  wither  and 
1  oonseqnmne  of  the  shrinking,  the  ooat  of 
,  and  peels  off  in  small  flakes  ;  Qiese  ore  from 
e  collected,  and  it  is  turned  oat  when  melted 
earthen  pana,  and  then  oooled.  The  lumps 
id) ,  are  about  3  and  i  lb.  each,  and  bear  the 
e  pan  in  which  they  have  been  melud  ;  it  is 
IphuT  colour,  with  a  laatie  between  that  of 
roain,  and  rather  brittle.  There  were  im- 
I  Liverpool,  in  1B78,  SO  tons;  in  1879,  13 
in  1880,  40  tons,  and  the  valoe  has  ranged 
is.  and  85*.  per  cirt. 


■anltuy  KzhlWtlaa.— The  allotment  of  spaoa  in  the 
IntemstiDnsl  Hedicsl  and  Bsnitaiy  EihibitioD  to  intending 
exhitnton  is  being  prooeeded  with,  and  at  the  last  meeting  ot 
ths  committee  ths  nsmei  of  S2S  exhibitors  were  registered 
and  spproved  a*  foUowi:— Hsdical  aeetion,  11S;  unitsry 
aectiini,  S4;  misceUsasoni  section,  IB.  In  additian  to  the 
wsU  space  and  oonnter  space  taken,  upwards  of  }  ,200  feat 
frontage  ot  floor  spacii  will  be  allotlsd  to  the  above  e^bitois, 
representiag  aa  sna  ot  no  less  tbnn  8.000  gquaro  foet.  This 
area  will  be  occupied  by  articlM  which  are  ssid  to  be  strictly 
within  the  object  of  the  exhibition.  The  list  of  oihibilan 
already  inclada  the  leading  msnufsctorers  in  Oreat  Britain 
and  Ireland  in  connecti'in  with  the  medical  industries, 
and  the  industries  connectod  with  architecture  and  Banitarr 
eBgioeering,  and  impartant  exhibits  ore  said  to  be  announced 
from  France.  Gennsny,  Austria,  Italy,  Belgium,  Holland, 
'  "  United  Stotsj.  The  time  for  nnidvlng 
-      -        184 


s  for  space  ca 


to  an  end  on  Satntday  last,  1i 


to  Bandlu  of  Tunparad  QUaa. — At  ■ 
mt  meeting  of  the  Acsdimie  des  Sciences,  H.  de  la  Bostie 

imunicated  some  data  as  regards  the  resistance  to  deflae* 
I  of   tempered   aa  companid  with  ordinary   glass. 

^3  t 1  -  il__i. :—  ft  xl.:_<_    _: :_._£  .1.-*  . 


OEITERAL    VOTES. 


Mbmul— Hr.  Albert  Orey,  U.P.  for 
riond,  baa  given  the  following  notice: — "On 
Committee  of  Sapply  in  Civil  Berrice  Eitimales 
(tsat-elBce),  to  dnw  attention  to  the  inefflciimt 
Hon  now  psovidnl  for  the  Patent  Museum  at 


■Uaitlon  in  Florida. — It  is  reported  lu  the 
itf  the  Fhiladalphia  eapitalists  who  are  about  to 
immsnse  traets  of  land  in  tlw  Btate  of  Florida 
la  Eravladaa,  have  completed  Uwir  eoDtnotwith 
Doaof  usmain  fsaturss  of  the  sohsme  being  the 
a  ahlp  canal  aicaaa  Florida.    This  project  almost 

y*:~-  *h.(  ,J  wUinring  12,000,000   OCTM   Of 

ItwindlBMtnly  abortsn  flla  diataiioe  bahresD 
w  porta  OB  thcAAmtlo  cooot  and  all  European 
V  Qriaa^  KoUk,  and  aU  ahnnlng  printa  on  tba 
lieas  b«l  it  WMid  noid  tba  imm  to  naviga. 
w  wywiaaarf  wi  tt»  ooonflMa  u^a  and  coral 
--—  -* — ■•-  — '-ncoaatol  Florida. 


,_, „__  tempered  glass  potsessea  a 

and  a  half  times  greater  than  ordinary  double  glass ;  and  (3) 
■emi-donble  tempered  glass  is  about  three  tioieB  stmngat 
than  onlinary  double  glass.  A  second  aeries  of  tOrty-threB 
experiments  showed  tbit : — (1)  While  the  deflectjona  aanuied 
by  ordinary  gloss  sra  »  slight  that  they  osnnot  be  registarad, 
tempered  glass  deflects  to  an  appreciable  extent  under  a 
load;  (2)  tempered  plate-glsss,  varying  in  thlcliness  fromS 
to  13  millimetres  (abont  a  quarter  to  half  Inch),  pOMaaaea 
a  resistance  3'E7  times  greater  tbsn  that  of  ordinary  plats- 
glass  of  equal  thickness;  (3)  tempered  unpolished  gUss  is 
about  5'S3  times  atrongar  than  ordmory  unpolished  gloss. 

Tobaeao  from  China.  —  In  his  last  report  from 
Hankow,  her  Majsily'i  Consul  writsa  that  the  supply  of 
tobacco  is  so  large  from  the  provinces  of  which  the  mighty 
Yangttze-kiang  forms  the  morket-road,  and  the  leaf  so  One 
in  colour,  texture,  and  fragrance,  that  marchont  ^ter 
marchont  hos  felt  convinced  that  it  ought  to  form  o  profit- 
able eijiort;  but,  though  in  psstyeors  icwossent  to  America 
to  aid  m  the  msnufsctDre  of  Hovonss,  and  also  to  Rti^ImiJ 
forsimiloT  purposes,  it  hoi  not  ontil  quite  lately  proved  a 
remunerative  investment.  It  is  now,  Hr.  Alabaster  belisvea, 
used  for  the  manufacture  of  cigarettes,  □ndtr  the  name  (rf 
Turkish  tobacco,  and  tor  mixing  with  various  cat  tobaccoaa 
in  thii  country  ;  but  he  goes  so  far  ss  to  express  his  oon- 
victiou  that,  when  better  known,  it  will  be  smoked  on  its 
own  merits.  Ur.  Alabaster  only  refors  to  the  unprepared 
leaf-tobacoo,  as  the  prepared  article,  from  the  nature  ot  the 
process  it  goes  through,  has  a  taste  somewhat  nauseous  to 
the  foreign  palate.  In  twelve  mouths,  close  upon  eight 
million  pounds  of  this  leaf  tobscoo  were  exported  man 
Hankow  in  fonrign  bottoms  alone,  wlthont  taking  into  oon- 
sideratlantheBmonntahippedin  native  junks;  theeatlmated 
value  being  given  at  about  £120,000. 

Cost  of  Xlaetrie  LightiBg.— The  following  partiaulara 
of  the  cost  ot  electric  lighting  in  the  City  are  given 
in  the  VitioH.  In  the  district  allotted  to  the  Anglo- 
Amoicsn  Electric  Light  Compsny  (Brush  liAt), 
comprising  Bbicklriars-Bridge,  New  Bridge-street,  Iiud- 
gote-circuB,  Ludgate-hOl,  St.  Paul's  Chnrchyaid,  Cheap- 
side  (western  end  to  King-street),  32  electric  lamps,  at  a 
cost  tor  the  year  of  £1,410,  sie  substituted   for  ISO  gaa 

but  £760  above  the  ordlnarv  outlay  fw  gas;  but,  dednoting 
the  coat  (estimated  at  £750}  ot  providiDg  and  Bilng  the 
electric  machinery  and  lamps,  and  rsmcving  the  same  at  the 
expiration  of  the  oonttaet,  the  expense,  aa  near  as  possible. 
Is  the  same  aa  for  gaa.  In  the  district  comprising  London- 
bridge,  QiMOD-sMet,  King-street,  Poultry,  GnUdhsII-yard, 
Honakm  Hcuse-alieat,  BcTal  Exchange,  and  King  Wllliam- 
sbeet,  aasIgDsd  to  Heaars.  Sisraans  Brothara,  S2  elsctrlo 
lamps  Onelndingalx  targe  onea)  will  be  employed  in  lion  ot 
188  gaa  lampa.  The  amount  of  this  ocntra^  is  £3,720.  Tlw 
sum  nved  by  naa-ooMomptlon  of  gat  Is  about  £B00.     TW 


w  ttit  flw  OWt,  «Hip(Md  wt&  Caa,  U  H ' 
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mXTDIOS  07  THX  800ISTT. 

Obdinabt  Mebtinqs. 
Wednesday  eveningB,  at  eight  o'dook: — 

Afbil  27. — '*  Five  Yean'  Experience  of  the  Warkmsr 
of  the  Trade  Maries'  Registratioii  Acts."  Bj  EDinTidi) 
JoENBOir.    Theodobe  Aston,  Q.G.,  will  preside. 

Hat  4. — *'  Buying  and  Selling  ;  its  Nature  and  its 
Tools."  Bt  Professor  Bonaxt  Pbiob,  M.A.  Lord 
AuTBED  S.  CextbchiUm  wUl  preside. 

Mat  11. — ** The  Kanuf actnre  of  Glass  for  Deoorative 
Pnzposes."  By  H.  J.  Powsxx  (Whitefriars  Glass 
Works).  WiLLiAX  Spottibwoodb,  LL.D.,  P.B.S.,  will 
preside. 

ICat  18.—'*  The  Electrical  Railway,  and  the  Trans- 
mission  of  Power  by  Electricity."  By  Albxandbb 
SzEitXNS.    Dr.  BiEusirs,  F.R.S.,  will  preside. 

Foreign  and  Colonial  Section. 

Tuesday  eyenings,  at  eight  o'clock: — 

Mat  10. — *'  Trade  Relations  between  Great  Britain 
and  her  Dependencies."    By  Willzax  Wbstoabtr. 

Applied  Chekistry  and  Physics  Section. 
Thursday  evenings,  at  eight  o'clock : — 

Apbil  28. — "Impurities  in  Water,  and  their  Influence 
upon  its  Domestic  Utili^."  By  G.  Sti£lxi70Fleet 
Johnson,  F.G.S.  Aixxn  Thomson,  M.D.,  F.R.S.,  will 
preside. 

Hat  12.-*''  Recent  Proffress  in  the  Hanufacture  and 
Applications  of  Steel."     Bj  Prof.  A.  K.  Httntznoton. 

Mat  26.— "Telegraphic  Photography."  By  Shkl- 
FOHD  BiBWBLL.  PtoI.  W.  G.  Adajcs,  F.R.S.,  will 
preside. 

Indian  Section. 

Friday  evenings,  at  eight  o'clock : — 

Afbil  29.— "The  Building  Arts  of  India."  By 
General  Hagxaoan.  Andbew  Cassels,  Hember  cf  the 
Indian  Council,  will  preside. 

Hat  13.— "Burmah."  By  Genend  Sir  Abthub 
Pkatbb,  G.C.H.G.,  K.C.B.I.,  C.B. 

Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantor  Leotxtbes. 

Monday  evenings,  at  eight  o'clock : — 

The  Fourth  Course  will  he  on  "  The  Art  of  Lace- 
making,"  by  AxAN  S.  Colb.    Four  Lectures. 

SffUabua  of  ih$  Count, 

JjScrusB  III.— Hat  2. 

Fringes.  Twisted  thread-work  in  England  in  the 
16th  century.  Early  designs  for  plaited  and  twisted 
threads.  Italian,  flemish,  French,  and  English  pillow 
laoe. .  Laces  of  primitlTe  design. 

liHonTBB  IV. — ^Hat  9. 

Smm^  as  to  styles  of  design  in  hand-made  laoe. 
^nditional  patterns.  Sketch  of  the  development  of 
inventions  for  knitting  and  weaving  threads  to  imitate 
lace.  DifPerences  between  machine  and  hand-made 
laees.  Hodem  hand-made  laces  at  Burano,  Bruges, 
Honiton,  &o. 

This  course  will  be  illustrated  by  specimens  of  laoe. 
Diagrams  and  photographs  enlarged  will  be  shown  by 
means  ol  the  lantern  and  ozyhyd»)gen  light. 

The  Fifth  Course  will  be  on  "  Colour  Blindness 
and  its  Influence  upon  Various  Industries,"  hy 
R.  Brxjdsnell  Carter,  F.B.C.S.    Three 

Mayl6,  28,  SO. 


Admission  to  Meetings. 

Members  have  the  right  of  attendii 
Society's  meetings  and  lectures.  Ever 
can  admit  two  friends  to  the  Ordinary  anc 
Meetings,  and  one  friend  to  the  Cantor 
Books  of  tickets  for  the  purpose  have  b 
to  the  Members,  but  admission  can  alsob 
on  the  personal  introduction  of  a  Memh 


MJUET1H08  FOB  THE  KEVUIBQ  Wl 

Monday,  April  85TH...Briti^  Architecto,  9,  Condv 
8  p.xn.  Mr.  J.  BUter,  **  Electric  Lightii 
BnOdingB.** 

Institute  of  Actuaries,  The  Qnadnoigle,  E 
W.C.,  7  p.m.  Mr.  Harald  Westergaard. " 
Mortality  of  the  Danish  Clnvymen  from  !• 

Medical,  11,  Chandos-street,  w.,  8^ p.m. 

London  and  Middlesex  Ardiivoloirical  8> 
Martin's-place,  W.C.,  8  p-m.  Her.  U. 
**  A  Dismal  Depression  in  Draperjr,  1622.** 
Tuesday,  April  2GTn... Royal  Institation,  Albemari 
8  p.m.  Prof.  Dewar,**  The  Non-MetalK 
(Lecture  I.) 

Medical  and  Chirurgical,  63,  Bernen-sfa 
street.  W.,  8^  p.m. 

Civil  Bngineers,  26,  Great  Oeonre-strret, 
S.W.,  8  p.in.    Mr.  Walter  R.  Browne.  ♦• 
Value  of  Upland  and  Tidal  Waters  in  prrod 

Antluopological  Institute,  4,  St.  Martin'i 
8  p.m. 

Boyal  Horticultural,  South  Ecnsingtoii,  S.*^ 

WsDyKSDAY,  April  27tu...80CI£TT  Of  ABT8 

Adelphl,  W.C.,  8  p.m.    Mr.  Edmund  Jo 

Tears'  Fkuctical  Experience  of  the  W( 

Trade  Marks*  Registration  Acts.** 

Geological,  Burliiwton-house,  W.,  8  p.ii 
MacKmtosh,  *'  iTie  prrciK  mode  of 
and  derivation  of  the  Moel  Trjfan  ii^elli 
the  discovery  of  similar  Hifffa-level  Dep 
eastern  slopes  of  the  Welsh  Mofontaiiu 
existence  of  Drift-cones  showins  FM>ba' 
in  the  rate  of  Submergence.**  2.  Mr.  E.  "V 
on  a  Mammalian  Jaw  from  the  Par 
Bwanage,  Doniet.'*  8.  Rev.  J.  F.  Blake 
lation  of  the  Upiier  Jurassic  Bocks  of 
those  of  the  Continent.*'  4.  Mr.  A 
**  Fossil  Chilostomatoos  Bryozoa  £roxn  thi 
Victoria,  Australia." 

Boval  Society  of  literature,  4,  St.  Martin' 
4^^  p.m.    Annual  Meeting. 

Sanitary  Lutitute  of  Great  Britain,  9,  Cond 
8  jp.m.  Resumed  discussion  on  the  A 
Richardson,  **  Suggestions  for  the  Manap 
of  Small-pox  and  of  other  Inf  ectioiu  1 
Metropolis  and  large  Towns.*' 

London  Institution,  Finsbury-circus,  £ 
Annual  meeting.  ...^__ 
Thvbrdat,  April  28ni...80CISTT  OF  ABTS 
Adelphi,  W.G.,  8  p.m.  (Applied  Chenuht 
Section.)  Mr.  G.  S.  Johnson,  **Impuri 
and  their  Influence  upon  its  Domestic  Ut 

RoyiJ,  Burlington-house.  W.,  4^  p.m.  1.  ^ 
son,  **  The  influttioe  of  Stress  and  Strain 
of  Fhysieal  Forces."  2.  3Cr.  W.  K.  1 
Metamorphosis  of  Lucifer :  a  Stady  in  M 

Antiquaiies,  Bmtingtoii-haase,  W.,  8|  pjn. 

Boci^  for  the  Encouramnent  off  fine  An 
street,  W.,  8  p.m.  lu.  J.  R.  Sawyer,  *' 
Processes  as  Applied  to  Fine  Art  Beprodi 

Royal  Inatitutioa,  Albemaito  atieeU  w., ; 
'Nndall,  '*  Paramagnetiam  and  Di 
(]^ctureL) 

Inventors*  IxiBtitate»  4,  St  Martiii'»-plac«k  "^ 

Royal  Soctety  Onh,  WiUlaPa-rooma,  St.  J 
6  p.m.  ,«__-^__ 

Fridat,    April  S9th...80CJ£TT    07   ABT8* 
Adelphi,  W.G.,  8  p.m.      (Indian    Scctii 
Maclagan,  **  The  Building  Arts  of  India. 

Zoological,  11,  HanovtH^sq.,  W.,  1  Plb.   An 

Royal  Institution,  Albennarle  atiit.  W.,  b 
Meeting  9  p.m.  Prof.  Bladkie.  '*The  I 
Literature  of  the  Seottidi  Highlands.*' 

Oeologiata'  Assodatioii,  UnivenftT  OoOpg* 
ournona  to  Charlton  and  TOariMMaafli,  uim 
tion  of  Dr.  Logan  Lobter. 

National  Health  8ooiet|r,  tS,  SCertf otd.4tze< 

(Dxawing-ioom  Lectisw.)     Itaff.  Flee 

**  Sanitary  House  lanectlon.'' 

flUTUtDAT,  AnzL  IXhv.l.Boyu  Bnlariny  lOMr-cir 

paA,N.W.,  tp.m.    SihiliMon  off  flMai 

Royal  Inatltotian,  AlbriMito  atouit,  W.. ; 
HenyMiariary** 
iLaoturaL) 
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BT  WOBUtUISHIP  XXBtBITIOir. 
iparations  for  the  Exhibition  of  Worki  of 
3d  to  Furniture,  at  the  Bo^al  Albert  Hall, 

being  proceeded  with.  The  available 
i  been,  divided  amongat  the  following 
lO  will  affiird  faoilitaeB  to  exbibiton  of 
hioh  ma;  be  considered  as  aocessoriM  of 

such  artielea  to  be  shown  in  company 
spedmens  of  aiifunutare  exhibited:— 
.  O.  Craiw  and  Son ;  Uorant,  Boyd,  and 
Jackeon  and  Graham ;  (Hllaiv  and  Co. 
ad  Bona ;  Howard  and  Sons ;  Wright  and 

;  Collinson  and  Lock ;  Gregory  and  Ci 
1  and  Co.;  and  Johnstone.  Jeanet,  and 

EUhibition  will  open  on  Thursday,  12th 
be  same  time  as  the  Oeaeral  Art  Eshi- 

tbe  Albert  Hall,  and  it  is  proposed 
Exhibition  open  until  the  end  of  July. 


DOKEBTIC  ICOVOMT  COIOBBtS. 

ing  of  the  Oenoral  Committee  of  Ladies 

Tove  Congress  was  held  at  the  Society  of 

Wednesday,  the  27th  April,  Kir  Henry 
.C.B.,  in  the  chair.  Present;— The 
of  Airlie,  the  Tisoountess  Harberton, 
trlotte  Sohritber,  Lady  Blanche  Honor, 
>Ie,   Mn.    Cotton,    Hn.    Floyer,    Hrs. 

Mrs.  Hollond,  Hrs.  Lecky,  Hrs.  Mann, 
iloe.  Hiss  Cole,  Hiss  Hooper,  and  Hiss 
toter.  InMd  Alfred  S.  Chnraliill,  Uajor- 
^  C.  Cotton,  C.8.I.,  Hot.  J.  Pannthorpe, 
Bev.  Newton  Price,  members  of  the 
B  Gommittee,  were  also  present. 


The  following  candidates  were  proposad  for 
election  as  members  of  the  Society : — 

,  Soathsmpton -buildings, 

•o J,   —OatT  Chsilea. 

'orkifaire. 
Blakesley,  John  Holmoi,   U.A.,   23,    FopstoQe-rosd, 

Soath  Kensington,  S.W. 
ElUott,  William  tjt.  George,  H.D.,  39,  Upper  Brook- 
street,  W. 
FavSTfcer,  Henri,  76,  Tnnunill-Btreet,  B.C. 
Hesoldne,    Franois   J.,    WestminsteT    Pslsoa    Hotel, 

Viotoria-Btreet,  S.W. 
Inglefleld,  Admiral  Sir  Edward,  K.C.B.,  99,  Queen's- 

gate,  South  KeDsington,  S.W. 
Keefe,    John,    Calquitt-chambers,   6,    Calquitt-itreet, 

Liverpool. 
Longworth,  WllUam,  Guildford.  Surrey. 
Uatthaj,    George,    F.R.S.,     Cheyne -house,    Chelsoa 

Embankment,  S.W. 
Bamsden,   John  Carter,  Griathorpe-liaU,   near  FUey, 

Yorkshire. 
Bavensworth,  Earl  of,  9,  UaoBfleld-Atreet,  W. 
Severn,  Walter,  a,  EarrB-conrl-uiiare,  S.W. 
Snaps,  William,  J.P.  (Major  of  Over  Darwen),  Lyn- 

wood,  Darwen,  LancoaluT^. 
Sproston,    Hugh,    Hughville,  South    Norwood,  B.E., 

and  Semerara. 
Thomton,  Edward,  C.B.,  Bank -house,  Windsor. 
Warren,  W.  J.,  Cotford-villa,  Boumomouth. 

The  following  candidates  were  baUoted  for,  and 
duly  elected  members  of  the  Society : — 

Culley,Wi1tiamRiohard,  16,Msr]-an-road,CIiarltOD,S.E. 
Dale,    Qeorgo  Williams    Melrille,   Elleralie,   Kether- 

street,  North  Finchiey,  N. 
Davin,  Moses,  27,  Wellclose-Kjuare,  E. 
Knight,  William  Duncan,  Avening-houso,  OresDhill, 

Hompstead,  N.W. 
Hsokie,  John,  2,  Viatoria- villas,  Qoeen's-road,  Beadioff . 
Pope,  Joseph  John,  H.R.C.S.,  4,  Sonth-oresoent,  Bed> 

ford-square,  W.C. 
Rowan,  Arthur  Hill,  6,  WestminsteivohambefS,  S.W. 
Th<aiihill,  George,  C.S.I.,  36,  Eastbourne- terraoe,  W. 

The  Chairman,  In  introducing  Mr.  Johnson,  said  the 
Bubjeot  of  trade  marks  was  one  of  great  national,  and  even 
intomatJonal,  importance.  The  system  introduced  by 
the  new  law  was  entirely  new,  and  the  law  itself  in 
many  points  was  defsalJTe,  in  not  expressing  what 
oaght  to  be  done  in  order  to  carry  out  ite  enaotmenta. 
Much  credit  was  doe  to  Lord  Oaims  for  the  attention 
he  paid  to  the  subject,  and  the  care  with  which  the 
rules  were  drawn  up,  but  the  matter  bein^  entirely  new, 
a  great  deal  was  left  unprovided  for,  which  experience 
bl^  shown  might  and  ought  to  have  been  enacted.  If 
those  present  would,  at  the  ooncluaiouof  thepsper,  favour 
the  meeting  with  their  iuggestions  as  to  what  might  bs 
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tiar,    April    nth,     isai ;    Thbosobx 
|.a.lalh««ludr. 


of  the  Act,  thejr  wonld 


t  the 


The  paper  read  was  on — 

TRADE  HABKS. 
By  EdmBBd  Joluseu,  F.B.I.,  T.Z.I. 

HsooniT  Sscntair  of  the  London  Ttad*  Ibrla  ComiBittae. 

The  law  relatinK  to  trade  marks  is  foanded  on 
an  aoonmnlation  of  judicial  decisions  of  onr  Chan- 
cery Jadpea,  based  upon  tbe  oommon  law  of  Out 
land  and  on  prinoiplea  of  sanity;  and  was  welt  es- 
tablished betbre  the  Trade  Harks  BegistraUon  Act 


of  1675  o 


a  into 
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"'  It  cannot  be  too  dearly  stated  that  the  object 
'  of  the  Act  wtw  not  to  interfere  with  existing' riehts! 
or  to  alter  the.  general  law,  but,  as  its  name  infers, 
to  devise  a  system  of  registration  for  trade  marks ;' 
and,  incidentally,  its  effect  has  been  to  render 
registration  compulsory,  by  debarring  those 
owners  whose  marks  were  not  registered  before 
the  Isfc  July,  187G,  from  the  right  to  institute 
proceedings  to  prevent  infringement. 

I  desire  to  confine  my  attention,  as  closely  as 
possible,  to  the  practical  experience  gained  in  con- 
nection with  applications  for  the  registration  of 
trade  marks  under  these  Acts ;  and,  in  the  course  of 
these  observations,  I  shall  have  occasion  to  mention 
some  important  and  leading  judicial  decisions  bear- 
ing upon  the  subject,  and  to  suggest  some  altera- 
tions which,  I  venture  to  think,  will  meet  with 
the  general  approval  of  those  interested  in  trade 
marks. 

The  Act  of  1875  provides  for  the  establishment 
of  a  registry.  It  enaot«,  inter  <dia^  that  a  trade  mark 
*must  be  registered  as  belonging  to  particular  goods 
or  classed  of  goods ;  that  registration  of  a  person  as 
first  proprietor  of  a  trade  mark  shidl  be  primd  facie 
evidence  of  his  right  to  the  exclusive  use  of  such 
trade  mark,  and  shall,  after  five  years  from  regis- 
itration,  be  conclusive  evidence  of  his  right  to  the 
exclusive  use  of  such  trade  mark.  Section  10  of 
the  Act  thus  defines  a  trade  mark : — 

**  For  the  purposes  of  thin  Act,  a  trade  mark  consists 
of  one  or  more  of  the  following  essential  particulars ; 
that  is  to  say: — 

**  A  name  of  an  individual  or  firm  printed,  impressed, 

or  woven    in    some   x><^i^ular  and  di^inotive 

manner;  or 

"  A  written  signature  or  copy  of  a  written  signature 

of  an  individual  or  firm ;  or 

•   *'A   distinctive   device,    mark,    heading,  label,  or 

ticket; 
and  there  may  be  added  to  any  one  or  more  of  the  said 
.particnlars  any  letters,  words,  or  figures,  or  oombinatioii 
of  letters,  words,  or  figures ;  also 

^ "  Any  special  and  distinotivo  word  or  words  or  oom- 
fnnaticm  A  figures  or  letters  used  as  a  trade  mark 
before  the  passing  of  this  Act  may  be  reg^istered  as 
fflloh  under  this  Act." 

The  Act  also  contains  various  provisions  as  to 
applications  to  the  Chancery  division,  for  rectifica- 
tion of  the  register  and  as  to  the  framing  and 
▼ajnnng  of  rules. 

The  Amendment  Aetof  1876  extended  the  pre- 
soribed  peribd  for  registration  for  one  year,  and 
introduced  a  very  important  new  feature  in  pro- 
■  yiding  for  tbe  granting  of  certificates  of  reiaael 
in  respect  of  mich  old  marks  as  could  not  be 
registered  under  the  Act  of  1876. 

The  Act   of   1877  extended  the  date  for  the 

'  negistratlon  of   marks  used  in  textile  industries 

rClasses  23  to  35)  to  the  1st  July,  1877,  or  such 

further  date  as  might,  by  Order  in  Council,  be 

determined. 

Bttles.— The  first  schedule  to  the  Bules,  settled 
and  published  by  orderof  the  Lord  Chancellor,  con- 
tains a  Hst  of. the  fifty  classes  into  which  goods 
are  distributed  for  the  puiposes  of  registration,  in 
one  or  more  of  which  every  mark  must  be  regis- 
'toored* 

ThestatementomitaiBiiig  iJie^fipKelltSxMi  fto  the 

'  ivgistnition  tot  a  tr^e  ituii-k<  ttftiM}    ffiMB^  tbei 

goods  with  rsftpeot  to  which  the  mlM^  tf  to  be 

i%M««d>  and  ite  ihe>  cdM  6f  a  trddo'  iAABt  tt^eS 


before  the  passing  of  the  Act,  must  porticiil 
the  goods  in  respect  of  which  it  has  been  xmi 
the  length  of'  thne  so  used: 

Other  provisions  are  contained  in  the  nds  U 
reference  to  the  advertisement  of  the  sppM 
and  notice  of  opposition,  as  to  whichlMli 
here  make  any  special  reference.  I  maji^ 
remark  that  they  are  framed  with  ability,  idm 
been  carried  out  by  the  Trade  Marks  Kegsbyi 
such  a  manner  as  to  merit  and  secure  genmlM 
faction. 

Classificatiox. — The  classification  of  goodi 
respect  of  which  trade  marks  are  registered  is  1 
fifty  different  classes  has  been  found  on  the  ^ 
to  work  well.  It  was  prepared  upon  the  iMl 
the  system  adopted  in  connection  with  moikafi 
leading  International  Exhibitions.  Somedri 
are  very  distinct  in  tht^msolvcs,  whilst  tA 
necessarily,  are  somewhat  incongruous. 

The  Beoistby. — On  January  1st,  1876,  ibed 
for  receiving  applications  for  the  registnliai 
Trade  Marks  was  opened  at  4,  QaafitfVl 
Chancery-lane,  under  the  superintendenoi^l 
Commissioners  of  Patents,  Mr.  H.  Beaderldj 
the  Board  of  Trade,  a  gentleman  who  hadii^ 
much  commercial  experience  during  his  mttff 
connection  with  that  department,  being  m 
Begistrar.  Some  time  afterwurds,  Mr.  J.  I 
Whittle,  Barrister-at-Law,  was  appointed  Aoi 
Registrar,  being  subsequently  succeeded  hyl 
McCalmont  Cairns.  The  registry  is  noi 
manently  established  at  the  Patent-offi 
Southampton-buildings. 

Applications  during  the  first  year  flowed  i 
rapidly.  The  number  received  up  to  Decemb 
1876,  was  3,698,  covering  a  total  of  10,384 
Of  these,  2,204  cotton  marks   were   sent 
Manchester.    56  oppositions  were  made  dur 
first  year. 

Marks    were  first  placed  on    the    reeii 
October.    The  number  of  marks  registered 
December,  1876,  stood  at  261,  some  of  whicl 
registered  in  more  than  one  olass,  the  total 
trations  attained  was  454. 

Meanwhile  47  numbers  of  the  ofiidal 
known  as  the  Trade  Marks  Journal^  h» 
isJBued.  The  first  number  was  published  o 
3rd,  1876.  The  Jownal  specifies  the  nai 
calling  of  applicants,  the  description  of 
to  which  the  marks  have  been  or  are 
applied,  and,  in  connection  with  old  mar 
length  of  time  during  which  they  have  beei 
such  .  information  is  aooompaBied  in  eve 
stance  by  an  illustration  of  the  mark,  w 
exception  hereaftor  referred  to.  Dnrinfl 
4,031  different  marks  were  advertised,  gi 
total  of  4*874  advertisements,  numy  of  tht 
being  applied'for  in  more  than  one  class. 

Particulars  of  the  mariks  registered  are  i 
in  the  JournaL  The  first  list  was  given  m  \ 
January  3rd,  1877.'  Every  snocessiTe  nnm 
contained  a  list  of  the  marks  registered  si 
issue  of  the  preceding  i7<mma7. 

During  1877,  the  second  year,  the  i 
of  marks  tendered  for  registration  was  oo 
ably  lesSf  thus  enabling  much  attention 
devoted  to  the  marks  left  over  during  tl 
ceding,  year,-  thO'-registaftiatfafr^wliiA-^] 
ingly  proceeded  with  ranidilgL. 4,964  hmtg 
on  me  registei^  by  the  ena  of  uiit 
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ieoMbcos^^tiobearby  thistiiiwalflol'    The  number  of  vmAb  adyertiaed  in  1877 

>  man  J  questions,  in  regard  both  to  7,907,  as  against  8,753  x>laoed  npon  the  register. » 

kir,  which  had  to  be  settkd  by  jadioial  I  Of  the  latter,  of  coursp,  a  large  proportion  induded 


in  connection  with  certain 
narks  neoeesarily  had  to  remain  in 
ndiiig  snoh  decisions  in  the  Conrts  of 


marks  applied  for  during  1876. 

In  1878,  3,240  marks  w^ra  advertised,  and  3,687 

registered.  In  1879,  3,198  were  advertised,  and* 
i.  There  were  several  appeals,  and  one  |  3,118  registered,  against  2,417  advertised  and  2,752 
en  to  the  House  of  Lords.  registered  during  1880.    The  total   numbers  for 

.7  after  the  great  mass  of  marks  in  use  the  five  years   thus   attained   are  21,636   marks 
branches  of  industry  had  been  brought  advertised,  and  18,76 1  registered*. 

18  to  permit  of  examination,  that  any ;  r  „— H;;«%i.of  ♦  j..--  #«.♦,,,«  iu.^^^^  in ..  v*«^  nt  «««ks«^ 

!Oold  be  made 

ed  under  the  term  of  '*  private 

1  as  ''common*'  or 

ion  is  not  confined       .   .       ,  .        

ist  conspicuously  displayed  in  marks  (eatowB  onJ^w  m^On,  Ewinir  v.  B«^ 

Vi.       J.     ^  T^*^  .y      .    J      .   .         House  of  Lorda.    Thedecimunof  the  Court  of  Appeal  aeemB  at 
erem.     It  extends  to  other  maustnes,  ;  ruiance  witi[i  this  dedsiuii  when,  in  re  Boyal  Baking  F6wder  Go., 

I  may  be  specially  mentioned  the  iron 
hioh  arose  the  questions  settled  in 
3ase  *')  and  the  needle  trade.* 


Rabone;. 
Trade 


be  made  of  the  following  different  modes  of  Teg:i»- 
iepreaeotative  ngMntion,  at  in  Barrows's  ease 
B,  where  aaeMeential  feature  is  xogiitered,  with  an 


they  refused  to  regiater  the  word  *'Boyal,"  or  the  words  **  Boyal 
Baldnv  Fowder,"  without  other  details,  though  the  word  ^*  Boyu  ** 
was  ue  only  feature  in  the  whole  label  that  oonld  be  called 
distinctive,  which,  in  this  i>articu]ar  trade,  it  appeared  to  be. 

*  The  following  is  a  statement  of  the  Number  of  Trade  Harks 
Advertised  and  of  the  Number  Registered  in  each  of  the  60  Clasaes 
of  Goods,  reQMBotively*  during  the  five  yean  commencing  Ist 
January,  1S7S,  and  endung  Slst  Deoember,  188D:— 


1S76. 


•• ••••«• 


»••••••»>» 

*«••••••* 


»m9   •••    • 


«•••#•«••■• 


No. 
80 
09 

978 
80 

GSO 

161 
8S 
19 

a 

85 

18 
SXl 
419 
1S8 

67 
16 
77 
S» 
17. 
» 
9 


9 
10 

8 

2 
88 
12 

4 
87 
1ft 

9 

17 

44 

IM 

197 

16 

16 

429 


181 


5 

IflB 

162 

1» 

mi 


■*^ 


Na 

2 

8 

28 

8 

64 

34 


7 
6 

4 

8 

27 

28 

4 
17 

2 
4 
2 
2 


I  * 


4 

8 

18 

27 

•«* 

8 

70 

81 

12 

28 

8 

4 


454 


1877. 


No. 
106 

90 
874 

92 
400 


140 
72 
20 
86 
48 

868 

686 
98 
28 
41 
81 
84 
44 
41 
88 
18 

866 


86 

140 

66 

38 

69 

68 

96 

84 

197 

87 

81 

60 

206 

8R0 

60 

84 

482 

710 

271 

688 

2 

801 

167 

86 

418. 


7,907 


187a 


I 

I 

< 


No. 
186 
132 
466 
74 
659 

9m 
111 

61 
80 
46 
48 

467 

687 

161 

84 

61 

27 

111 

62 

26 

89 

18 

226 

•  •• 

31 
67 

122 
85 
21 
67 
67 
47 
40 

166 
64 
86 
77 

282 


46 

80 

624 

1,073 

216 

647 

2 

891 

299 

29 

860 


8,788 


No. 
42 
47 

14H 
89 

lOG 
62 
45 
29 
8 
19 
18 

107 

188 
41 
11 
21 
14 
27 
18 
11 
11 
17 

148 
68 
60 
22 
28 
22 
9 
46 
37 
41 
24 

101 
67 
18 
29 

118 

188 
27 
14 

241 

217 
60 

180 
2 

108 

178 
18 

172 


iB,240 


No. 
66 
43 

207 
45 

ISO 
88 
72 
27 
18 
82 
23 

131 

186 
43 
17 
22 
11 
85 
23 
30 
17 
14 


7 
66 
62 
44 
41 
9 
60 
44 
72 
30 

120 
79 
12 
26 

125 

18B 
26 
12 

202 


64 

200 

2 

124 

102. 

18 
188 


1879. 


1890. 


No. 
47 
27 

126 
36 

168 
40 
21 
18 
11 
18 
11 
61 
91 
68 
12 
24 
14 
13 
6 
1 
11 
4 

124 
1,080 
40 
21 
20 
16 
12 
16 
16 
15 
18 
62 
26 
16 
16 
67 

169 
1ft 
U 

161 

131 
29 

124 
1 

82 
61 
20 
95 


3,687   8,199 


No. 
89 
24 

106 
36 

228 
60 
29 
14 
7 
17 
15 
87 

206 
68 
11 
21 
17 
16 
11 
7 
13 
5 

116 

762 
44 
19 
14 
12 
11 
20 
14 
20 
16 
61 
29 
18 
28 
72 
86 
21 
14 

179 

136 
86 

149 

2 

85 

60 

24 

117 


3,118 


No. 

87 

40 
144 

24 

66  , 

16 

14  : 
18 

6 
18 
14 
68 
156 
83 
21 
10 
10 
» 

8 

2 

2 

15 

196 

15 
16 
17 
12 

5 
16 
18 
22 
24 
6G 
17 

9 
15 
77 
65 
10 

7 

lOD 

142 

60 

155 

2 
76 
65 

8 
65 


2,417 


No. 
47 
30 
134 
81 
115 
18 
10 
29 

7 
18 

9 
80 
129 
20 
21 
19 

7 
12 

7 

1 

2 

9 

214 

688 

22 

9 
17 
13 

6 
19 
18 
19 
17 
60 
24 
10 
16 
70 
186 
15 

8 

161 

132 

41 

145 

1 
85 
64 
18 
76 


2^762 


Total. 


< 


No. 

812 

278 

1,065 

221 

1,400 

602 

266 

151 

75 

125 

101 

800 

1,440 

842 

■96 

162 

85 

286 

105 

72 

88 

63 


1,895 
167 
154 
215 
109 
51 
188 
146 
176 
127 
432 
200 
90 
163 
072 
»04 
121 
81 

1,482 

1,888 
MO 

1,260 
12 
765 
618 
101 
987 


21,636 


No. 

280* 

232. 

681 

189f- 
1,225-. 

454 


131 

64 

108 

98 

728 

1,234 

812 

87 

14ar 

64 

178 

95 

66 

72 

47 

798 

1,8«SP 

16S 

187 

197 

109 

47 

166 

183. 

168 

MS- 

887 

186: 

80i 

145' 

612 

70r' 

107 

67. 

1«226 

1,680 


1,078 
10 


464 

84 
746 


18,764 
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Daring  1876,  there  were  issued  47  numbers  of  should  be  so.    The  oertifioate  of  tsIiib 

the  Official  Jotemal ;  76  in  1877 ;  33  in  1878 ;  27  in  were,  a  recognition  of  the  user  of  the 

1879;  and  26  in  1880.    The  total  for  the  five  years  the  official  statement  of  the  fact  tbtt 

is  209.  although  possibly  a  valid  one,  is  not 

There  can  be  no  doubt  that  registration  has  registration  here  under  the  Act. 

had  the  effect  of  oooouraging  the  adoption  of  new  Seabches. — ^The  total  number  of  sc 

trade  markfl.    This  is  wown  by  tlie  fact  that,  inspections  at  the  registry  during  the 

whilst   in  the    first  six  numbers  of  the   Official  was  4,801. 

Journal  the  proportion  of  old  to  new  marks  was  Rectification  of  Register. — In  all, 

633  to  100,  in  the  last  six  issued  during  the  year  tifications  had  been  effected  prior  to  De< 

1880,   there  were  advertised  but  91    old  marks  last.     This  is  not  astonishing,  for  wben 

against  365  new.    As  a  matter  of  course  it  may  and  cost  of  an  application  to  the  Hig] 

be  assumed  that  the  bulk  of  the  old  marks,  that  is  considered,  it  may   be   well  assumed 

those  in  use  at  the  passing  of  the  Act  (August  13,  effort  is  made  to  avoid  recourse  to  sncli 

1875),  have  been  tendered  for  registration  in  the  even    when  involving   merely    a   ooi 

five  years  during  which  it  has  been  in  operation.  The     registrar   has   the    power   at 

Under  the  restrictions  prevailing  with  reference  to  during   application,   both  before  anc 

new  marks,  it  may  weU  be  claimed  that  there  is  advertising  of  a  mark,  to  x)crmit  any 

thus  every  prospect  of  ample  distinctiveness  in  the  but  once  placed  upon  the  register,  thei 

trade  marks  of  the  future.  wholly  out  of  his  control  and  into  1 

/^<r><r>^«*mTr^«r«      T      11   J     •      i.1.    IS                 ixr^m  Court.    That  this  should  be  so  in  rei 

.^u^I^Tr^'  ^^"""rf/A**  *'ty?*"'  287  esaential  and  distinctive  feature,  of  the 

opposUions  hare  been  made.  Of  these,  but  a  emdl  j,  undoubtedly  reasonable ;  but  that  t 

proportion  of  ««es  have  W  earned  into  Court,  .^ould  not  be  empowered  to  make  a  . 

a  great  number  having  resulted  in  oompromuws  alteration  in  a  revered  mark  which  ii 

5!llT./^^  ^•*"  r°*1"1^'  **'  *'y  ^^  ^'*'*"  •»«'•  »  address.  &c..  can  scarcely  be 

drawal  of  the  original  applicaUons.  Under  proper   Ustriotions  and    the  ; 

Registration  of  Subsequent  Pboprietobs. —  proper  fees  no  difficulty  should  be  pi 

Under    assignment,    and    by     transmission,    135  way   of  a  registered  owner  making 

registrations  have  been  effected  during  the  five  alterations  as  may  be  required  from  t 

years.      Some   further  provision  on  the  subject  upon  the  register.    This  is  a  question  ^ 

seems  necessary.  to  be  dealt  with  under  a  new  rule, 

I  am  aware  of  an  instance  in  which  the  agent  in  ture  respectfully  to  submit  it  to  th 

this  country  of  a  Continental  manufacturer,  under  tion  of  the  Commissioners.     That  the 

instructions  to  register  a  trade  mark  for  his  prin-  of  the  Chancery  Division  of  the  Hi] 

cipal,  completed  zke  registration  in  his  own  name,  Justice    should    have    to    be    brougl 

not  omitting,  however,  to  debit  the  costs  to  the  ^i^d  its  ponderous  machinery  set  in  n 

rightful  owner  of  the  mark.    Subsequently,  on  the  mere  trifling  alteration  in  an  old  lal 

wrongful  registration  becoming  known,  the  owner  register  seems  monstrous.       In  one 

was  content  with  the  surrender  of  the  notification  of  recent  date,  the  registered  owner  of 

registration  previously  issued  by  the  registrar,  and  desirous  of  striking  out  in  one  the  w( 

an  assignment  of  the  mark  itself.    As  to  the  value  factory,"    and    to   reduce   the    size 

of  an  assignment  under  such  circumstances,  it  is  which  his  address  appeared,   and  pi 

not  for  me  to  pronounce,  but  I  venture  to  doubt  brackets,  did  actually  apply  to  the  < 

whether  the  registration  of  what  is  not  lawfully  order.   Certainly,  under  the  same  moti 

possessed  can  ever  be  valid,  or  any  legal  assign-  ^ed  the  register  by  striking  out  the  ^ 

ment  of  it  possible.*  pared  by''   from   a   second    label,    a 

Cbrtipicatm  op  EEOiSTRATioN.-During  the  JriPLi!;^°*llf  ?«^ LfLw^  "l^ 

fire  years,  614  oertifloates  for  obtaining  reiSstra-  j^^T^  obtaimng  authority    to    pla< 

tion  abrolld  have  been  applied  tW^^^-  Sn^iZ™  "Z^lJ^  t^  ZSL" 

bZ  fni^o?^?^!      ^^  wP«trations  have  ^  application.  donbUess.  was  to  obt« 

^JZn^i^JT^J^lV^^'^^'^'^'^^'^.  *>««ri°g  the  libels  in  the  amended  fc 

some  countries,  as  is  well  known,  remstration  of  *      •            •  a_  i.*            rm.          »• 

British  trade  mkrks  could  not  have  beS^oSise  ^T"^  wg^Bteitions.      The  apnlicimt, 

obtained.                                                      uMierwwe  ^f  course,  when  registermg  abroad.  ^ 

to  protect  his  labels  in  the  form  in  whi 

Certificates  of  Refusal.— Up   to  December  now  used  in  the  country  in  which  re 

31st  last,  212  such  certificates  had  been  issued,  sought.    If  he  obtained  the  certifioat 

Athough  this  number  is  comparatively  small,  it  original  registration,  the  repreaentat 

must  be  admitted  that  the  value  of  the  certificate  certificates  would  not  correspond  witl 

to  the  owners  of  the  marks  has  in  most  instances  sentations  tendered  for  the  foreign  n 

fully  warranted  the  providing  for  such  certificates  The  application  would  be  refused ;  and  i 

in  tiie  Amendment  Act  of  1876.    I  am  not  aware  necessarv  as  a  preliminaiy  step  to 

whether  in  foreign  countries,  where  the  certificate  register  here. 

from  the  registry  here  is  a  sine  qud  non  to  obtain  If  a  trade  mark  is  inooRwHy  mg 

registration  by  British  manufacturers,  the  certifi-  person  who  is  aggrieved  oaa  apply  i 

oate  of  refusal  is  equally  recognised.     Certainly  it  register   i^eotified,    and   tiJM  amrk   i 

■  whole  or  in  part,  or  a  note  append 

*8M««jMncLavi«Bo«,f«B«t,aiidr«Fkiliia.  9SW.S.  the  registrmtioii  in  some  mj^     tSm 
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dther  on  the  gronnd  that  the  of  registratioa  can  oano«l  sod  re-ieg;ister  at  later 

)erty  of  the  applioaat,  or  that  it  is  date  in  a  corrected  form. 

tv,  and  ehontd  not  be  registered  m.^..^™     •pv    x  x  i                        •    j     i.  xv 

aiMtration  of  this  class  of  cases  ^"AKOB.-The  total  revenue  received  at  the 

ax  case.    Messn.  Hyde  registered  JS?^*?!'  f^***  *'  '**"'  9"^*'^^  S^lf^i 

»nk  of  England"   L  appUed  to  &«m  for  the  five  yeaw  amounts  to  nearly  £30,000.* 

hereupon  other   makers  of   wax  ^5   '^^  ?'  °°°?"'5^  ^*.?®'*  *!??  »»«««>•'; 

Court  to  rectify  the  register,  by  «deraMvkss.    Judged  by  the  practic^  value  of 

jrs.    Hyde's   registration.      They  *"*«»  '~'  ^?"*V  *^  "m""*  J"**"  wk  "  "5  ^°Z' 

I  the  words  "  Bank  of  England  ^'  *'"'  •  f^^  *P'  oonsideratwrn  whetiier  a  depart- 

trade  for  upwards  of  forty  years,  "»«»*  *>'.*''"!^"^J  ♦'u*'^*  "V?*  be  conducted 

,nce  the  Master  of  the  EoUs  ordered  whoUy  arespertive  of  the  jnestum  rf  profit  or 

to  be  cancelled.    In  giving  judg-  Jf"'    The  *«e«fi^^  aje  moderate,  and  when  it  is 

■^       e  J     o  borne  in  mind  that  no  further  revenue  in  respect  of 

marks  registered  can  be  anticipated  until  the  expiry 
nt  on  every  one  who  disputes  the  title  ^f  the  fourteen  years  over  which  registration  ex- 
'  apply  as  speedily  as  possible  to  remove  tends,  a  credit  has  to  be  taken  from  the  funds  mean- 
he  register.  Ihose  who  register  a  while  as  it  were  accumulated,  as  against  the  cost  of 
3y  are  not  entitled,  do  so  at  Uieir  own  conducting  the  registry  during  so  many  subsequent 
rhey  must  satisfy  themselves  before  years.  In  this  manner  it  may  perhaps  be  assumed 
it  is  a  mark  to  which  they  are  entitled,  that  on  balance  at  the  expiry  of  the  first  fourteen 
any  reason  whatever  for  drawing  any  years  the  registry  will  be  found  to  have  just  paid 
.n  one  title  and  another.  If  a  man  jts  way  as  a  department.  This  by  many  willbe 
3  has  a  nght  to  register,  and  if  he  has  ^iew^  with  far  more  satisfaction  thai  are  the 
not  to  attempt  it.  As  a  general  rule,  •"•^'^  "*""  *«  *rr\r  "«•«»*""•«""•'"""  «*"  «**« 
.tood  that  every  man  renters  at  hii  ^^            ^^^^^^^S  pwfits    of    the  Patent- 

^-    ^      ,      ,                     .    ,  Definitions  of  Trade  Mailks. — All  laws  on 

rechfication  has  been  summarised  ^be  subject  of  trade  marks  and  systems  devised  for 

™*               1.    x«        X    xt-     ^     _!.  ibeir  registration   are    founded    on    the    ground 

stances  applications  to  the  Co^  common  to  all,   viz.,  efficacious  and  economical 

have  been   necessitated  by  the  protection 

Br  having  omitted  to  mclude  the  i^  whatever  country,  therefore,  trade  marks  are 

ther  members  of  the  firm  m  the  ^^^^^^  ^ho  subject  of  legislative  enactment,  the 

*tioii,    repstration     then     bemg  definition  of  that  which  is  to  be  protocted-the 

lame  of  the  applying  partner  as  trade  mark  itself— is  of  primary  importance, 

alone  in  the  name  of  a  firm.    The  rp,,^  ^^^^  difficulties  which  must  encounter  any 

Durt  to  direct  rectification  in  such  attempt  to  establish  an  international  trade  mark 

require  enlargement.  1^^^  ^^  ^^  f^^^^  ^  ^^^  1^^  ^^^  ^y^  country 

7 s.  —  The     new    rule    made     on  ^^  defined  a  trade  mark  according  to  its  own  pre- 

78,  providing  for  the  caucellation  valent  ideas  of  what  it  should  be,  and  not  with  the 

I  the  register  by  the  proprietor,  ^^w"  of  finding  some  definition  which  would  be 

jd    in    only  eleven    instances,    is  common  to  all  countries. 

1.     Its  utility  has  been  found,  in  ^ot  instance,  in  England  the  facsimile  of  a 

lin  my  own  knowledge,  in  facili-  signature  is  recognised  as  a  trade  mark.    This  is 

iig  on  the  register  of  the  rightful  »ot  so  in  America,  unless  the  autograph  has  some- 

eign  trade  mark  which  had  been  thing  to  distinguish  it  from  other  autographs  of 

egistered  in   the  name    of    their  P«r«>on8  similarly  named.  The  pressing  importance 

The  cancellation,  in  the  first  in-  of  unifying,  at  the  earliest  possible  moment,  the 

sequent  re-registratioo,  have  pre-  definition  of  a  trade  mark,   was  somewhat  fully 

mode  of  dealmg  with  what  other- 

e  involved   an   application  to  the  •Acxx)Ukt  or  Fkbb  nou  Ur  Jaw.,  1S76,  to  Ist  D«o.,  1880. 

complicated  procedure.    Similarly,  Number.        Amount. 


L^^'i^^VrTlfn?'  ''''  '^   ^^^    Am>Ucation.    11,749    ...    1(MW7  IS  ^ 

le  trade  mark,  05  the  term  of  user     ASJcrtuiement  Fee.  («iditioual  n»ce  I    2^229    ...        (ai  16    0 
lally  been  committed  in  the  original      in  Joumaii  i    *»'™' 


le  trade  mark,  or  the  term  of  user,   A^i^a^Li¥^'\'id^o^''ipt^  1 
lally  been  committed  in  theoriginal      in  Journal)  i 

ler  this  rule  appHcants  who  do  not  S^SS^;::::::::::::::::;::::::::::::::::::  u,^  :::  10,9??  S  S 


the  advantages  of  the  earher  date  DupUoates of  Notmcation of  Begiatrar  \  .,,  n   o  o 

tration  J  "'  **    »  « 

Certiilcates  of  Freliminarjr  Procedure  16  ...  3  16  0 

ocery  Division  is  aatisfled  that  the  applicant  Certilioatee    to    obtain    Begistiatkm )  ...  in*  ..•  a 

r  the  time  bein^  entitled  to  the  ezduttveuM       Abroad j  ^"  -  *"  ^^  * 
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dwelt  upon  in  a  paper  on  the  subject,  which,  con- , 
jointly  with  Mr.  Israel  Davis,  M.A.,  Barrister-at- 
Law,  I  had  the  honour  to  contribute  to  the  Inter- 
national Congress  on  Industrial  Pteperty,  held  at 
Paris  during  the  Exhibition  of  1878/ 

It  is  not  my  intention  here  to  pursue  this 
subject  further.  I  wiU  simply  remark  that  it 
would  be  well  if  the  manufacttiren  and  merchants 
of  England  wotdd  unceasingly  exert  themselyes  to 
bring  about  an  intemationcd  trade  maz^  law.  No 
countzy  would  be  more  benefited  by  such  a  law 
than  our  own. 

^  For  the  purposes  of  the  Trade  Marks  Hegistra- 
tion  Acts,  the  definition  of  a  trade  mark  became 
necessary,  and,  having  regard  to  the  preconceived 
notion  that  a  trade  mark  consists  in  any  name  or 
device  adopted  to  designate  p^oods,  its  definition 
must  have  been  found  exceedingly  difficult ;  and 
it  may  be  mentioned  that  practice  is  considered  by 
many  to  have  shown  that  the  definition  adopted 
might  have  been  improved  upon. 

Certain  it  is  that  much  of  the  litigation  of  the 
last  five  years  about  trade  marks  has  arisen  out  of 
this  definition,  by  reason  of  its  restrictive  character, 
and  the  distinction  it  creates  between  old  and 
new  marks — old  marks  being  all  those  in  use  prior 
to  13th  August,  1875  (the  date  of  the  passing  of 
'the  Act),  and  new  marks  all  those  not  used  prior 
ix>  that  date. 

Prior  to  the  new  Acts,  the  common  law  recog- 
*4iised  as  a  trade  mark,  a  signature,  a  figure,  a  fancy 
name,  or  a  letter,  or  a  combination  of  letters  or 
words,  or  a  device.  Under  the  Acts,  letters,  words, 
figures,  or  combinations  of  letters,  words,  or  figures 
are  only  recognised  as  capable  of  registration 
when  in  combination  with  a  device,  mark,  heading, 
label,  or  ticket. 

Let  me  give  some  instances  bearing  upon,  and 
illustrative  of,  the  subject. 

WoBD Mares  and  Decisions  belatino  thereto. 
— Soon  after  the  Act  came  into  operation,  an  appli- 
tion  was  made  to  register  the  fancy  word, 
'*  Aeilyton,"  which  had  not  been  used  as  a  trade 
mark  before  the  passing  of  the  Act.  The  Master 
of  the  HoUs  refused  to  order  it  to  be  registered, 
holding  that  only  those  words  which  had  been 
used  before  the  passing  of  the  Act  as  trade  marks 
could  be  registered ;  the  reason  assigned  being  tibat, 
under  the  definition  of  a  trade  mark  given  in  the 
Act,  a  new  word  could  not  rightly  be  claimed. 
The  practical  result  of  this  decision  was  to  exclude 
from  registration  all  fancy  words  invented  and 
first  used  after  the  13th  August,  1875.  So,  while 
'*  Anatolia"  as  to  liquorice;  "Etmoka"  as  to 
shirts ;  "  Glenfield*'  as  to  starch,  and  a  number  of 
•other  such  words,  are  all  trade  marks,  it  is  not 
now  competent  for  any  person  to  create  a  new 
trade  mark  of  any  such  fancy  word.  As  fancy 
names  arc  among  the  best  remembered  of  trade 
marks,  the  result  is  to  give  to  articles  so  named, 
'^eaud  established  in  use  before  1875,  an  important 
^vantage,  and  to  check  the  continuation  of  a 
system  which,  in  the  past,  has  been  proved  to 
possess  great  commercial  value. 

'  Another  important  rsBtriction  on  the  definition 
of  trade  marks  was  arrived  at  by  the  deoisioii,  on 
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the  application  ol  Messrs.  Mitchdl,  the  i 
pen  manufacturers,  who  had  used  thelc 
alphabet  from  A  to  W,  as  descriptive  of 
qualities  of  the  pens  made  by  them, 
were  known  to  the  trade  and  the 
**  Mitchell's  A,"  •*  Mitchell's  J,"  h 
X.,  after  defining  what,  for  the  { 
the  Act,  is  regarded  as  a  trade  i 
the  power  to  add  thereto  (that  is,  to 
mark),  ''any  letters,  words,  or  figure 
bination  of  letters,  words,  or  figures." 
is  used  throughout.  Messrs.  Mitchell 
register  all  these  letter  marks  sepai 
registrar  refused,  and  the  Court  uph 
fusal,  on  the  ground  that,  as  the  defi 
trade  mark  in  the  Act  was  in  the  plural,  i 
letters  or  combination  of  letters,  a  sing 
not  come  within  the  definition,  and 
such  a  trade  mark  as  could  be  register 
Act.  This  decision  has  had  the  ef 
eluding  from  registration  all  sin 
and  numbers,  unless  in  combine 
something  else.  How  far  this  is  go< 
be  doubtful,  as  another  learned  ju 
and  on  this  point  his  decision  has  n 
versed  by  the  Court  of  Appe^ — tha 
Act  all  marks  that  the  Court  would  ha 
by  injunction  before  the  passing  of  the  A 
be  registered  under  the  Act,  the  definiti 
mark  given  in  the  Act  applying  to  new 
This  opinion  is  based  on  the  idea  tha 
of  the  Act  was  to  protect  property, 
marks  used  before  1875  the  owner  had 
and  that  that  property  should  be  prot 
Act,  which  could  not  interfere  with  v* 
that,  therefore,  the  definition  of  a 
given  by  the  Act  only  applied  to  nev 
Legislature  having  the  right  to  say  I 
its  protection  to  things  in  which  no  i 
perty  already  existed,  that  its  own  ter 
observed  as  a  condition  of  giving  tha 
Although  the  case  in  which  Vice-Chan 
lays  down  these  doctrines  was  cited  i 
ment  in  Mitchell's  case,  the  Court  < 
accept  the  doctrine,  but  decided  that 
poses  of  registration,  the  definition 
applied  to  all  marks,  new  or  old. 

In  connection  with  numbers,  I  am 
any  test  cases  having  arisen,  but  thai 
possible  for  a  paper  manufacturer, 
number  happens  to  be  10  or  11,  to 
number  as  his  trade  mark,  and  that  r< 
the  owner  of  mill  No.  8  or  No.  9  ahou 
seems  anomalous.  Paper  manufacture 
consider  their  mill  numbers  as  their 
and  many  are  so  registered  in  Clc 
separately  as  mere  numbers,  others  t 
registered  labelsgor  ream  wrappers 
paper  trade. 

In  Class  3  has  been  registeired  a  nu 
of  the  words  *<  Trade  Mark  "  with  ti 
figure'*  A  1 "  in  combination.  Then 
Mark  "  cannot  be  daimed  as  ipeoial  < 
being  only  permissivdy  plaocid  opoi 
tin -connection  with  oldtnatka.  Tne 
'*  A  1 "  only oomprises  a  nngle  lefctn 
fiffur&— a  hybrid  plum!.  1%iBT«Mrio 
phiral  would  certainly  appear  to  b« 
■ideratioii  when  tfaesHttir  m^pAikwa 
LegisAatnre*    Mayit  not  be  t^Bgaided 
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tksAct  of  1875  P  No  reason  can  be  traced,  so 
ttl  am  sware,  for  placing  owners  of  mariES 
Bitbg  of  single  letters,  or  smglo  figures,  or 
i  letter  and  one  flgnre  in  combination,  nnder  so 
oU  s  diiadvantage. 

a  reply  to  remonstrances  made  on  behalf  of  an 
ilioint  for  tbe  registration  of  an  old  word  mark 
til  bad  been  refused,  the  registrar  some  time 
i^with  much  justice,  and,  as  it  must  be  ad- 
M,  with  very  commendable  frankness,  wrote, 
i  "it  wa«  only  by  a  very  gradual  process  that 
t^onuaifisioners  were  able  to  settle  the  principles 
>M  the  distinctiveness  of  marks  consistmg 
ittdi  only  could  be  determined."  In  the  early 
|iof  the  work  of  the  office,  mauy  word  marks 
Ititered  upon  the  register,  applications  for 
ft  if  tendered  at  a  later  date,  would  not  have 
Mertained.  For  instance,  in  Class  3  (mostly 
Aed  as  medicines)  there  are  upon  the  re^tstcn: 

vord  trade  marks  as  **  Infant's  Relief," 
^  Salve,"  ** Mother's  Hope,"  "Bosom 
4'  and  many  others  of  a  like  character. 
Clumcellor  Hall,  in  December,  1879,  granted 
jjonction  in  respect  of  ''Family  Salve"  as 
gistered  trade  mark  of  the  owner,  infringed 
Bwho  had  been  in  his  employ  as  an  assistant, 
lelast,  Vice-Chancellor  Bacon  ordered  the 
ation  of  the  words  "  Kitchen  Crystal  Soap  " 
completed,  considering  i^em  as  "  speciid  and 
tive,"  it  being  proved  in  evidence  tiiat  these 
!iad  been  usedas  a  trademark fortwelveyears. 
nstrar  had  declined  to  register  these  words 
ihe  application  of  the  owner  of  the  mark, 
idelpnia  manufacturer.  The  same  words, 
ily  enough,  had  already  previously  been 
red,  conjointly  with  a  monogram,   fur  a 

soap  manufacturer  claiming  a  user  since 
To  the  parties  concerned  &e  later  prac- 
dopted  at  the  registry  may  appear  as 
ing  injuriously  as  against  the  later  appU- 

It  is  not  really  so,  however,  for  it  was 
o  all  owners  of  old  marks  in  use  prior  to 
ogust,  1875,  to  forthwith  lodfi;e  their  applica- 
n  Ist  January,  1876,  when  &.o  registry  was 
I.  Having  neglected  to  do  so,  it  is  by  their 
efault  that  the  opportunity  has  been  lost, 
ration,  conjointly  with  sign^ature  or  device, 
w  to  be  resortedTto  in  connection  with  such 
o-ks  equally  as  with  new  ones.  It  only  re- 
to  express  the  hope  that,  should  future 
tion  provide  for  the  rehabilitation  of  the 
of  word  marks,  all  meanwhile  registered 
the  present  system  may  be  recognised  retro- 
"ely,  or  their  re-registration  as  words  alone 
vided  for. 

class  of  marks  has  been  still  further  limited 
3  decisions  that  have  been  given  on  the 
themselves.  To  constitute  a  trade  mark,  it 
en  held  that  the  mark  must  not  bear  any 
Q  to  the  subject  matter  in  respect  of  which 
rblied,  and  tms  whatever  x>eriod  of  user  may 
elongedtoit.  Thus,  "  Nourishing  Stout  ^' 
Id  not  to  be  a  trade  mark,  because  merely 
ifeife  of  the  artiole.  But  a  word  sudi  as 
Mtnns''  tdied  applied  to  bitters,  being  not 
ilive  but  dLrtntttive,  was  held  to  be  a  trade 
tiie  test  in  each  case  being,  "  Is  the  word 
tire  or  merely  descriptive  P "  If  distinctive, 
ioiieytn  absnxd  or  far-fetched  (and  the 
10  ihe  fietter),  it   is  a  trade  mark,   and 


entitled  to  protection;  if  descriptive,  it  is 
under  no  circumstances  to  be  registered.  Tlus 
point  was  dealt  with  in  the  case  of  Lamplough's 
Fyretic  Saline.  Mr.  Lamplough  claimed  the  use  of 
the  word  •*  Pyretic,"  but  the  Master  of  the  Bolls, 
in  the  first  instance,  and  the  Court  of  Appeal 
afterwards,  held  that  there  could  be  no  property 
in  an  adjective  simply  descriptive  of  the  quality  of 
the  goods  sold.  In  another  case  a  contest  arose 
between  the  words  "Valvoleum"  and  "Valvo- 
line" ;  both  fancy  words,  both  invented  to  describe 
the  particular  article  ;  but  each  as  a  trade  mark 
used  in  combination  with  a  different  device ;  here 
it  was  held  that  no  property  existed  in  either 
word,  as  both  were  only  another  form  of  stating 
that  the  substance  was  valve  oil. 

The  effect  of  the  decisions  having,  therefore,  been 
to  limit  materially  the  number  of  fancy  words  that 
could  be  registered,  a  further  point  arose  on  the  use 
of  names  as  trade  marks  in  cases  where  the  name  had 
been  used  by  various  manufacturers,  as  applied  to 
certain  classes  of  goods,  such  as  the  word  '*  Berlin  " 
in  connection  with  wools,  "  Azminstcr"  for  carpets. 
This  point  was  settled  in  the  case  of  the  word 
**  AUoa,"  as  applied  to  yams.  An  application  was 
made  to  register  the  word  "Alloa"  as  a  trade 
mark,  by  a  manufacturer  who  carried  on  business 
at  Alloa,  and  manufactured  a  species  of  yam 
known  in  the  trade  by  the  name  '*  Alloa."  The 
registrar  refused  to  register  this  word,  and  his 
refusal  was  upheld  on  the  ground  that  although 
the  word  "  AUoa  "  might  have  been  a  trade  mark 
if  used  to  denote  the  goods  of  one  manufacturer, 
yet,  as  it  had  come  to  designate  not  a  particular 
maker's  goods,  but  a  special  kind  of  goods  made 
by  different  makers,  it  had  ceased  to  be  distinctive 
of  the  maker,  had  become  descriptive  of  the 
material,  and  so  could  not  bo  a  trade  mark. 

So  great  &  hardship  has  the  public  found  the 
restrictive  definition  of  a  trade  mark,  that  every 
conceivable  device  is  resorted  to  with  the  view 
of  obtaining  the  much-coveted  right  to  use,  and 
if  possible  to  protect,  fancy  names  as  trade 
marks. 

A  vast  number  of  word  reg^trations  have  been 
effected  in  many  classes,  the  system  most  fre- 
quently adopted  being  to  combine  the  desired  word 
with  the  signature  of  tho  applicant.  In  use,  such 
words  sometimes  appear  conjointly  with  the  signa- 
ture, then,  of  course,  corresponding  with  the  full 
description  on  the  register ;  but,  in  many  instances, 
the  fancy  word  is  all  that  it  is  desired  to  use  and 
claim,  and  the  signature  is  omitted. 

Tho  question  arises,  **To  what  extent  are 
fancy  words  protected  when  so  used  alone  ?  "  Upon 
this  point  the  decisions  of  the  Court  will  be  most 
anxiously  awaited  when  the  question  is  tried.  The 
word  is  on  the  register ;  foes  in  respect  of  it  have 
been  paid  ;  the  £ot  has  allowed  it  to  be  added  to 
the  essential  portion  of  the  trade  mark,  vis.,  the 
/aC'Simile  signature,  but  has  not  distinctly  spedfiyed 
whether  in  l^ing  so  added  it  acquires  the  same  pro- 
tection as  the  signature  or  as  any  trade  mark  dis- 
tinctive and  complete  in  itself ;  whether,  in  fact, 
it  is  at  all  such  a  portion  of  the  trade  mark  as  can 
be  protected.  Agaiost  this,  it  must  be  noted  that, 
under  the  Act,  the  signature  is  made  the  essential 
particular,  the  addition  of  a  word  or  combination 
of  words  being  merelv  permissive.  The  question 
comes  fo  be  whether  the  registration  protects  the 
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^mbinatioii,  or  onl^  the  essential  feature.     This 
Las  to  be  answered  in  all  cases. 

The  importance  of  the  interests  involved  cannot 
be  overrated,  and  of  this  the  columns  of  the  news- 
papers afford  ample  evidence.  For  instance,  take 
one  industry  alone,  that  of  the  new  temperance 
drinks.  In  counection  with  these  it  is  of  para- 
mount importance  to  obtain  a  distinctive  name, 
and  to  identify  the  same  with  the  particular  article 
to  which  such  name  has  been  first  applied. 
Although  some  of  these  drinks  are  patented,  it  is 
only  under  a  distinctive  name  that  they  can  be 
identified  by  the  public. 

Does  registration  of  the  name  of  a  particular 
drink,  in  combination  either  with  a  device  or  the 
signature  of  a  firm,  give  the  owner  of  that  dank  a 
light  to  restrain  another  who  may  sell  a  beverage 
under  that  name  manufactured  by  himself,  the 
beverage  beins  distinct  from  that  originally 
patented?  Take,  for  instance,  the  words  '*Hedo- 
zone  "  and  **  Zoedone,"  which  are  not  old  trade 
marlis.  It  is,  I  apprehend,  sufficiently  significant 
of  the  necessity  which  exists  for  further  legislation 
on  the  subject  of  trade  marks,  that  a  doubt  on  a 
question  ox  tbis  nature,  in  which  capital  to  the 
extent  of,  perhaps,  millions  of  pounds  sterling  is 
involved,  should  exist.  If  the  Legislature  did  not 
intend  to  accord  protection  to  the  letters,  words, 
and  oombiuations  of  letters  which  may  be  regis- 
tered as  ancillary  to  the  essential  portions  of  the 
trade  marks,  is  not  the  Legislature  misleading  the 
public,  and,  in  fact,  permitting  registration  fees  to 
be  paid  in  respect  of  a  protection  which  is  not 
given  ?  • 

The  statistics  on  tbis  subject  show  the  value 
which  the  public  attach  to  the  privilege  of  being 
able  to  acquire  rights  in  words.  Selecting  seven 
classes  in  which  word  marks  are  most  prevalent, 
I  find  that  out  of  a  total  of  6,573  marks 
applied  for  in  such  classes,  as  large  a  propor- 
tion as  1,336  consist  of  word  marks.f  If  in 
the  particular  industries  comprised  in  these  classes 
word  marks  have  in  the  past  proved  the  most  suit- 
able, why  should  tbe  Registration  Act  incidentally 
hamper  such  trades  in  the  future  by  restricting 
them  in  the  use  of  such  marks  ?  The  introducer 
o(  a  new  brand  of  iron,  &c.  is  at  a  disadvantage 
since  AugUHt  13th,  1875,  as  compared  with  what 
was  open  to  him  at  any  preceding  time. 

Words  are  registered,  in  combination  either 
with  signatures  or  devices,  in  many  classes. 
Of  such  registrations  there  are  but  very  few 
indeed  in  which  any  value  is  attached  by  the 
owners  to  the  device,  or  the  fac-simih  signa- 
ture,   registered     in     combination     with     the 


*  Th»  f oUowinir  questions  hare  been  suggested  b^  a  member  of 
the  bar  who  has  giTen  much  attention  to  tais  subject : — **  Is  the 
dxink  patented  or  not  T  "  **  If  not,  why  may  not  every  one  make 
it ;  and  if  one  makes  it,  by  what  name  is  he  to  call  it  unless  by 
that  irhich  is  the  true  and  known  one!"  **  If  he  invents  a  new 
aanis  he  describes  the  article  as  different  from  the  old  one,  and 
the  public?" 
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word.  The  registration  of  the  signstu 
device  becomes,  in  almost  every  instsnc 
subterfuge,  and  vaiious  manoBuvres  an 
to  for  obtaining  this  much  desired,  but  \ 
tionable,  privilege  of  placing  fancy  woi 
register. 

Tbe  penalties  upon  imitating  signaio: 
serious,  that  in  but  rare  instances  areiiuit 
enough  to  indulge  in  the  luxury  of  forg( 

In  tbe  course  of  my  investigations,  1 1 
across  a  number  of  amusing  instances, 
manufacturers  have  resorted  to  prooeedi 
have  tbe  appearance  of  constituting 
of  the  Act,  with  a  view  to  secure  an  exd 
to  the  use  of  a  series  of  words  and  fancy 
varying  their  signature  with  eacb.  A  si 
any  particular  form  is  only  accepted  at  t 
once,  but  may  again  become  eligible  by 
cbauging  tbe  form  of  any  of  the  capital 
adding  or  omitting  a  flourish  beneath 
ture. 

In  tbis  manner  a  firm  consisting  of 
ners — Brown,  Jones,  and  Robinsons 
right  of  registering  one  fancy  word  L 
tion  with  the  ordinary  trading /ac-atm 
ship  signature  of  each  partner,  thus  eff( 
word  registrations.  Beyond  this,  ea4 
by  merely  varying  his  signature,  c 
another  word,  the  firm  acquiring  three 
registrations.  Again  varying  the  signa 
instance,  by  introducing  printing  let 
capitals  of  the  names  or  otherwise,  a 
bination  is  created,  and  three  more  f 
placed  upon  the  register.  The  firm 
can  obtain  nine  such  registrations,  & 
that  their  ingenuity  be  equal  to  their  t 
sities,  why  should  they  not  be  bble 
doing  60  almost  ad  infinitum  ? 

In  another  instance,  an  individual  tra< 
very  usual  in  buhiness,  with  the  additii 
registers  in  the  first  instance  a  fancy  w 
bination  with  his  ordinary  fac-aimiU 
**  John  Bobinson.*'  Introducing  a  8( 
term  in  his  business,  he  registers  this 
class  as  tbe  first,  in  combination  with  tl 
signature,  **  John  Bobinson  &  Co.  ;*'  in 
stance  he  utilises  tbe  signature,  **  J. ! 
and,  in  a  fourtb,  '*  J.  Bobinson  &  Ck>.** 
he  will  doubtless  take  **  John  BobinS( 
pany ;  '*  for  a  sixth  be  will  still  have 
posal  ''John  Bobinson  &  Ck>mpy. ;" 
case  of  necessity,  '*  J.  Bobinson  &  Coi 
seven tb;  backea  up,  with  further  va 
''and*'  in  full.  An  individual  wit! 
Cbristian  name  is,  in  these  instances 
disadvantage,  as  compared  with  those 
a  series,  every  additional  Christian  na 
ting  tbe  double  combinations  of  utiiisi] 
in  full,  and,  under  its  initial^  for  an 
pair  of  registrations. 

It  is  of  tbe  utmost  importanoe  iba 
status  of  tbis  class  of  marks,  fonning 
ant  a  proportion  of  the  new  mariu  | 
the  register  within  the  five  veats  undei 
should  be  established.  If  the  regist 
good,  no  doubt  should  attaohtotliem. 
bad,  the  register  should  be  piarged  of 
no  more  be  added. 

A  friend  of  no  mean  auflioriiy  on 
of  trade  marks  remarked  the  other  di 
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pnrpoMS  of  oommeroe,  he  considered  a  trade  At  June  30th,  1877,  the  committee  had  examined 

(xnuisting  of  a  fancy  name  of  far  greater  33,681  marks,  leaving  8,031  to  be  dealt  with  later* 

thaa  any  derice.    Without  altogether  agree-  The  number  to  be  examined  in  the  first  instance 

Pith  my  friend's  opinion,  I  am  certain  tbat  a  would  have  been  considerably  greater  but  for  the 

proportion  of  those  interested  in  trade  marks  United  Bleachers'  Asssociation  haying,  at  an  early 

his  Tiew,  although  many  urge  that  the  best  stage,  conseuted  to  the  withdrawal  of  the  whole 

m  to  register  a  device,  e.^.,  an  animal,  as  a  of  their  marks,   to  the  number  of  upwards  of 

,  snd  to  get  the  article  known  to  the  public  16,000.      Those  were  placed  in  the  category  of 

a^er"  ale,  dbc.  open  marks,  thus  saving  much  labour  and  possibly 

patFition  is  a  boon  for  which  the  manufac-  litigation. 

■  of  this  country  had  continuously  asked  for  The  committee  in  aU  held  145  meetings  prior  to 

lids  of  twenty  years.     Lord  Cairns,  as  the  completing  the  investigation  of  the  old  marks. 

pr  of  the^  Registration  Act,  undoubtedly  in-  The  tot^  number  of  marks  considered  was  44, 158, 

that  it  fchonld  prove  of  the  utmost  use,  composed  thus : — Glass  23  (cotton  yam  and  sewing 

t  whilst  giving  with  one  hand  what  was  cotton),   2,490 ;    Class  24  (cotton   piece    goods), 

^with  the  other  new  restrictions  on  com-  41,455  ;  Class  25  (other  cotton  goods),  213. 

'lould  be  created.  Of  this  extraordinary  number  the  remarkably 

I  certainly  never  heard  of  any  reasons  which  small  proportion  in  the  respective  three   classes 

1  to  me  to  be  valid  or  of   weight,  why  passed  as  capable  of  registration  under  the  Act 

snd  fancy  word  should  not  be  allowed  to  was  938,  3,413,  and  187,  respectively;  in  all,  4,538 

I  a  trade  mark.    No  confusion  can  prevaiL  out  of  44,158 — just  over  10  per  cent, 

desirous  of  using  a  name  in  connection  Meanwhile  the  Lord   Chancellor  had   divided 

tparticular  class  of  goods,  can  always  ascer-  Class  23  into  two  divisions,  thus  providing  for  a 

^^^ether  such  name  is  already  on  the  reg^ter.  difficulty  which  had  presented  itself  in  regard  to 

JROir    Marks     and    Decisions    belatinq  cotton  yam  and  sewing  cotton  in  consequence  of 

EDO. — From  the  beginning,  it  was  foreseen  the  original  classification  not  having  divided  cotton 

RBT  special  difficulties  would  be  found  to  pre-  yams  from  sewing  cottons. 

I  the  pn»liminary  investigation  of  the  claims  Similarly,  under  a  special  rule,  dated  February 

gistration  of  cotton  marks.  20th,  1877,  it  was  provided  that  cotton  marks  need 

I  Commissioners  of  Patents  deemed  it  advis-  not  be  advertised  with  illustrations  in  the  Official 

bat  a  duty  of  so  technical  a  nature  should  to  Journal,  but  that  the  marks  should  be  on  view 

.t  extent  be  carried  out  by  gentlemen  them-  simultaneously  at  the  registry  in  London  and  at 

interested  in  the  trade,  and  likewise  able  to  the  Manchester  office  for  a  period  of  three  weeks 

to  bear  local  and  general  experience.    In  this  after  they  had   been  advertised   in   the   Official 

a  committee  of  experts  acquainted  with  the  Journal,  under  their  mere  official  numbers,  with 

;  of  the  cotton  traae  was,  with  the  co-opora-  particulars  of  ownership  and  date  of  user.    Thia 

f  the  Chamber  of  Commerce  at  Manchester,  period  was  by  some  deemed  to  be  very  short  for 

ated  by  the  Commissioners  of  Patents.*  opposition  to  be  made,  particularly  as  compared 

this  committee  was  entrusted  the  duty  of  with  the  minimum  interval  of  three  months  pro- 

ing  to  the  Commissioners  upon  the  marks  vided  in  connection  with  marks  advertised  with 

d    as  in  use  as  private  property,  and  so  representations.     No  difficulty  or  injustice  has» 

the  meaning  of  the  Act  entitled  to  regis-  however,  been  traced  to  have  arisen  under  this 

I,  as  distinguished  from  what  were  to   be  head,  no  doubt  from  the  fact  that   the   utmost 

d  as  open  marks  outside  the  scope  of  the  vigilance  was  exercised  by  the  Manchester  com.- 

The  investigation  involved  was  of  a  mo8t  mittee  in  the  first  instance  in  approving  the  appli- 

s  character,  and  necessitated  the  deferring  of  cations  for  the  marks,  which  the  registry  subse- 

miug  into  full  operation  of  the  Act  of  1875,  quently  proceeded  to  advertise. 

Led  for  one  year  under  the  Amendment  Act  The  first  marks  in  Clans  23  passed  into  the  stage 

r6,    and  subsequently  from   time   to   time  of  advertising  were  announced  in  Journal  No.  107 

r  prolonged,  by  successive  Orders  in  Council  (September  5,  1877) ;  the  first  in  Class  24  in  Journal 

i  July,  1879.t  No.  152  (November  27,  1878) ;  and  the  Brat  in  Class 

ICanchester  committee  commenced  its  labours  25  in  Journal  No.  113  (October  17,  1877). 

sober,  1876,  having  its  office  at  48,  Royid-  Beg^tration  followed  in  most   instauces  soon 

igi>,Manchester,of  which  Mr.  Joseph  Fry  was  after  the  expiry  of  the  three  weeks*  interval,  the 

ited  keeper.    The  committee,  in  tne  first  in-  references  to  the  original  representations  at  the 

^proceeded  with  the  examination  of  the 41,7 12  registry    and    the    Manchester   office    meanwhile 

applied  for  in  Class  24,  ''Cotton  Piece  Goods."  made  being  comparatively  few. 

I  thmr  early  decisions  in  regard  to  comhina-  The  Manchester  committee  of  experts,  having- 

larics  being  questioned,  the  examination  of  divided  all  the  cotton  marks  into  two  great  classes 

1  marks  could  not  be  completed  within  the  —the  '*  A"  list  comprising  those  in  which  a  dis- 

ibed  date,  and  this,  in  a  measure,  necessi-  tinct  private  right  existed,  and  the  *' B '' list  those 

Ate  extension  of  time  referred  to  above.  that,  havine  been  used  by  more  than  three  persons, 

had  lost  their  distinctive  character  and  become 


^*5?57f!"^"~~^J?°"?4f**^°f*'li^*i»^?^"  common  or  open  marks — many  complaints  arose  on 

■mbcrof  Goiiiiiieroe,Manohe8ter;  A.  BcrnuBfEsq.,  ,,  .     **^  x.  ''i^JT^      *u^  4« -d  » 

ft  CWkto.  Xn-  JamM  Oiamiuui,  Eikt,  w.  f.  Di^n,  the  part  of  persons  who  were  placed  on  the     B 

Stofisi,  mq,f  QaoKye  R  Dayies,  Esq.,  8.  A.  Fuldo,  Esq.,  lut,   and  who  alleged  that  thmr  marks  were  not 
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•applicants  that  they  were  only  a  number  of  persons 
who,  having  a  special  knowledge  of  the  trade  and 
its  marks,  were  deputed  to  arrange  and  classify 
such  maiks.  Others  claimed  that  in  effect  the 
oommittee  was  a  judicial  tribunal — a  tribunal  of 
commerce — and  that  its  finding  on  matters  of  fact 
«oald  not  be  questioned  or  interfered  with,  unless  it 
was  shown  that  the  committee  had  acted  illegally 
or  wrongfully.  Vice-Chancdlor  Hall  adopted  the 
'first  yiew,  and  held  that  he  was  at  liberly  to  dis- 
regard the  decision  of  the  committee,  to  look  at  the 
•evidence  for  himself,  and  to  draw  his  own  condu- 
flions.  The  Court  of  Appeal  took  a  diff!erent  view, 
holding  that  the  decision  of  the  committee  was 
primti  facie  eondusive.  The  House  of  Lords,  on 
:appeal,  reversed  the  decision  of  the  Court  of  Appeal, 
and  affirmed  the  judgment  of  the  Yice-Chancellor, 
thus  holding  that  no  judicial  character  whatever 
^longed  to  the  committee.  Lord  Blackburn's 
judgment  fully  summarises  the  position.* 

The  Courts  being  at  liberty  to  go  behind  the 
decision  of  the  committee  of  experts,  several 
'Cases  have  since  arisen  in  which  their  decisions 
have  been  questioned,  and  questioned  success- 
fully.t  Each  of  the  cases,  to  a  great  extent, 
involves  questions  not  of  law,  but  of  fact, 
and  depends  on  the  facts  peculiar  to  it.  The 
practical  result  of  the  cases  is  that  the  decision  of 
the  committee  is  only  taken  as  shifting  the  onus  of 
proof,  and  throwing  on  the  person  who  applies  for 
the  order  to  register  the  onus  of  proving  his  title 
^0  the  mark. 

Interesting  and  important  questions  have  arisen, 
questions  which  cannot  be  said  to  be  in  any 
way  settled.  In  a  recent  case,  a  mark  had  been 
placed  on  the  **B"  list  that  had  been  used 
for  upwards  of  fifty  years  by  the  x>&rticular 
£rm  who  claimed  it,  and  to  their  knowledge 
had  been  used  by  no  one  else.  But  it  appeared 
-that  various  bleachers  to  whom  the  manufac- 
turers brought  their  goods  to  be  bleached  were 
accustomed  to  ask  their  customers  what  kind 
of  finish  they  would  like  placed  on  their  goods ; 
did  thev  want  "  X's  "  finish,  or  Y's,"  or  "  Z's  "  ? 
These  oleachers  kept  books  containing  all  the 
marks  of  the  chief  manufacturers,  any  which 
they  would  put,  if  asked,  on  goods  brought 
them  to  be  bleached.  Could  this  fraudulent  use 
by  the  bleacher  deprive  the  manufacturer  of  his 

*  "  It  would  not  bo  usual,  or  aooordin^  to  the  usual  principlos 
of  justice,  that  these  persona  (the  committee)  should  detennine 
upon  a  question  of  property  without  a  hearing.  The  fact,  there- 
fore, that  the  proceedings  of  tiiis  committee  are  by  rules  entirely 
ex  parU^  in.  my  own  opinion,  goes  very  far  indeea  to  show  that 
the  opinions  of  the  committee  were  not  meant  to  bo  final,  even 
to  the  limited  extent  the  Court  of  Appeal  thought  them  binding. 
But  I  think  it  rests  with  the  registrar  of  trade  marks  to  diow  ti&at 
these  rules  are  so  framed  as  to  make  the  decision  binding,  and  I 
find  no  words  to  express  that  the  appeal,  espedally  reserved  to 
the  Oourt  by  the  6<nd  rule,  shall  be  dogt^  bv  anything  more 
than  that  weurht  which  common  sense  requires  should  be  given  to 
tha  opinion  of  sudi  a  body.  If  the  appellants  took  proodedings 
to  prerent  any  one  from  infringing  tfaor  firm's  trade  marie,  they 
woiold  have  to  make  such  a  case  as  in  the  opinion  of  the  Court 
would  outweigh  the  opinion  of  the  committee.  I  cannot  but 
think  that  if  they  make  sudi  a  case  now,  tiiey  are  entitled  to  an 
«tder.» 

t  One  of  these  oases  was  Hoyle  and  Sons,  Limited,  where  the 
British  and  American  flags,  wiui  the  words  **  Union  is  Strength,'* 
were  ordered  to  be  registered.  Another  was  Dickinson,  Ackroyd. 
*  Co.  t  a  Chinese  fi^xveholdingaKioll  bearing  Ghiaefle  characters 
wasremrded  by  the  committee  as  an  ordinary  mandarin,  although 
ckimed  as  **  Ka  Kum,"  a  Chinese  philosopher.    Vloe-CSuuio^oir 


Han  ordared  regisCration.  The  same  judge  ordered  registration 
ia  Dggdale*a  case  of  a  phcenix  and  demi-grilfon,  and  in  Siltzer's 
case  of  a  jockey  riding,  both  of  whidi  had  been  placed  by  tiie 


property  in  the  mark,  so  as  to  make  ft 
an  open  one  ?  It  would  seem  that  it  toA 
the  manufacturer,  it  is  said,  ought  J 
known,  and  woidd  be  taken  to  nvfe 
that  these  marks  were  being  so  nied. 
would  it  make  any  difference  if  the  mark  I 
affixed  by  the  bleacher  for  export  only,  i 
never  been  used  in  this  kingdom,  but  only: 
This  point  seems  still  to  be  undecided.  It 
to  be  more  a  question  of  fact  than 
whether  the  manufacturers  had  the  b 
knowing,  and  could  they  be  reasonably 
have  Imown,  if  they  had  used  doe  c 
vigilance?  If  so,  their  right  would  \ 
In  some  cases  the  matter  was  still  furtb 
plicated  by  the  fact  that  the  bleachers 
united  together  as  members  of  an  assodaJ 
that  the  association  included  the  blcad 
bleached  for  each  manufacturer.  Did  Ht 
the  bleacher  being  in  effect  the  8er?aii 
manufacturer,  and  being  a  member  of,  and 
what  was  done  by,  the  association,  affect  tl 
the  manufacturer,  \7ith  notice,  so  as  t 
acquiescence  to  him?  It  would  seen 
been  held  that  the  manufacturer  lost  1 
This  extension  of  the  doctrine  of  impl 
to  trade  marks,  which  has  had  the 
depriving  the  owner  of  valuable  mar 
property,  and  giving  the  right  to  use  tl 
worid,  seems  unjust.  The  result  of  its  f 
has  been  yet  worse ;  for  owners  of  ma 
titles,  if  the  Act  had  not  been  passed,  ^ 
been  undisputed  both  here  and  abroad,  1 
themselves  deprived  of  valuable  properl 
they  have  not  hunted  up  and  prosecuted 
cases  of  infringement.  Hsid  not  the 
passed  they  would  probably  in  all  cases 
able  to  obtain  injunctions  to  protect 
perty.  Now,  with  the  decision  of  the  2 
committee  against  them,  and  that  dec 
ported  by  the  public  purse,  with  the  aid 
officers  of  the  Crown,  their  chance  is  sm 
is  still  worse,  the  Manchester  committ 
any  person  to  send  in  any  maurks  h 
they  took  no  evidence;  they  required 
they  acted  on  the  representations  seni 
so  that  infringers,  by  merely  sendin 
infringements,  not  only  deprived  the 
their  exclusive  rights  to  their  marks 
succeeded  in  obtaining  a  legal  right 
for  the  future  ;  for  if  the  mark  on 
common  property,  the  owner's  right  w\ 
ever.  Nor  did  the  abuse  stop  here; 
case  a  bleacher  had  the  assurance  to  f 
allowed  to  register  a  manufacturer's  i 
was  allowed  to  do  so.  Thus,  by  m< 
Act  passed  for  the  protection  of  proper 
prevention  of  fraud,  the  pirate  is  not  oi 
to  escape  from  being  punished  for  his  ] 
to  acquire  an  exclusive  right  in  the  p 
has  pirated. 

This  is  not  the  worst  aspect.  Thestai 
is  occasionally  seen  of  the  Attorney-Gen 
cost  of  the  public,  acting  as  the  cthamf 
pirate.  The  Gommissiomets  of  Fttsil 
cases,  say  they  ace  bound  to  uphold  ;tl 
of  the  Manohester  commillae.  aaSd,  for'ft 
to  oppose  any  scppliostidii  tm  ihwiiftc 
make  to  have  his  prdpaity  ♦rortpf'silJ 
applying  to  the  Coiut  to  enfckoe  ths  v 
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I  mark,  noiwith8faMidiny  he  is  placed  on  the 
lift  If  this  application  was  allowed  on  a 
i  /oM  case  being  made  ont,  the  applicant 
1  he  brought  face  to  face  with  his  opponent, 
MMld  oppose  the  registration,  and  the  case 
1  be  tried  on  its  merits ;  but  this  is  not  done, 
egiitrar  opposes  the  application  to  proceed 
the  regittration.  Evidence  is  collected  at 
mbHo  expense,  counsel  are  retained  by  the 
nrat  the  public  expense  on  behalf  of  the 
■,  and  the  edifying  spectacle  is  seen  of 
-protected  fraud  contending  with  the  honest 
r.  Moreover,  the  money  used  by  the  registrar 
litigation  is  tho  money  paid  by  the  fair  trader 
l^er  his  mark ;  and  this  money  is  spent  in 
M  the  battle  of  the  unfair  trader.  Surely 
■tarrying  the  ate  vos  non  vohia  doctrine  to  its 
Ifllimit. 

important  question  arises  out  of  these  dis- 
k  lioes  the  old  maxim,  Quod  ab  initio  vitioaum 
ilb  mode  ronvalescere  poteitf  apply  to  trade 
if  Does  fraud  give  any  rights  ?  Strangely 
^  it  would  seem  that  here  fraud,  if  it  does  not 
%fats  to  the  wrong-doer,  so  as  to  euable  him  to 
knd  on  the  register  as  the  owner  of  a  pirated 
(a  point  upon  which,  so  far,  there  is  no  deci> 
yet  gives  the  pirate  the  right  to  keep  tJie 
off  tiie  register.  This  has  b^  the  practice, 
leems  hard  to  believe  it  to  be  good  law. 
ire  leaving  the  legal  side  of  the  subject, 
is  one  point  to  which  attention  should  be 
d,  as  it  ia  one  of  considerable  practice  hard- 
be  important  question  of  costs.  It  has  been 
1  that  the  Court  has  no  power  to  order 
the  costs  of  the  preliminary  proceedings 
n  any  two  parties  before  the  registrar,  pre- 

0  the  case  being  set  down  for  hearing,  to  be 
f  the  nnsucoessful  litigant,  or  to  order  the 
ar  to  pay  costs  if  it  turn  out  that  his  opposi- 
eitber  wrong  in  law  or  vexatious  in  fact,  the 
being  the  peculiar  wording  of  the  Act  and 
n  the  subject  of  costs.    As  to  private  liti- 

it  is  only  right  that  all  the  costs  the  suc- 
party  is  put  to  should  be  paid  by  the 
essful,  as  in  ordinary  oases,  for  otherwise 
ouragement  is  given  to  frivolous  litigants 
ding  up  to  the  point  where  no  risk  of  costs 
irred.  As  to  the  registrar;  it  is  only  fair 
s  the  Crown  now  both  gives  and  receives 
this  rule  should  be  extended  to  trade  mark 
Lon,  especially  when  it  is  borne  in  mind  that 
at  of  the  fees  paid  by  applicants  for  rogis- 

1  that  the  registrar  is  enabled  to  fiud  tho 
or  litigation.* 

DiiE  Labels. — ^With  needle  labels  difficulties 
r  to  those  found  in  respect  of  the  old  cotton 
prevailed. 

srtaan  number  of  gentlemen  in  the  trade  were 
jngly  invited  by  the  Commissioners  of 
ts  to  constitute  themselves  a  Bedditch 
)  Committecf 

marks  sobmitted  for  consideration  attained 
.  of  2,425,  of  which,  upon  investigation,  only 


ffBotbflchaatiMjmpliOBXit  wm  pat  to  the  ooets  of  a  trial 
a  aspeal*  aWioagh  be  niooeeded  m  both  iiutaiioes. 
me^JMb  fliwfMia.-J.  F.  Milwaid,  £aq.  (Chairman) 


■MiOBrirfie  ancceeded 

Bf  fliwftm.-J.  F.  M , .. , „ 

▲vny*  Sa^  W.  H.  BB^diah,  Baq.,  Thomaa  H.  Hurper, 

-  • — la,Jfen.,.W■ttarIiewii^En.,JowphMo8ff,fikM 
q.«  Hiiq^  Thomaa,  Ziiq.,  Q.  F.  Townaend,  ^., 


677  were  passed  as  private  marks,  the  remaining 
1,748  being  regarded  as  "open"  or  "common" 
marks. 

Sheffield  Mabkb.-— The  Cutlers'  Company  of 
Sheffield,  under  Section  IX.  of  tho  Act,  and  under 
Rules  46  to  56,  have  their  rights  reserved,  as  was 

Provided  under  the  Merchandise  Marks  Act,  1862. 
he  registry  was  to  be  provided  in  due  course  with 
copies  of  all  Sheffield  corporate  marks,  and  the 
Cutlers'  Company,  on  the  other  hand,  to  receive 
from  tho  registrar  copies  of  all  marks  tendered  in 
respect  of  manufactures  corresponding  with  those 
included  in  Section  II.  of  the  Cutlers*  Company's 
Act,  1860.  No  new  corporate  mark  can  be  granted 
at  Sheffield,  nor  any  cutlery  mark  registered  here 
without  mutual  concurrence  of  the  registrar  and 
the  company.  Comparatively  but  a  small  amount 
of  litigation  has  arisen  in  connection  with  this 
class  of  marks.  Registration  on  the  part  of 
Sheffield  owners  being  optional,  a  number  remain 
unregistered  in  London. 

CoLOTTE. — The  Act  defines  in  precise  terms  what 
is  to  be  deemed  a  trade  mark.  It  is  Silent  as  to 
colour,  design,  outline,  or  form.  Whilst  open 
to  use  in  all  colours,  and  registered  in  black 
and  white  only,  the  representations  lodged  with 
the  application  can  present  the  particular  colour 
or  combination  of  colours  used  in  trade,  thus 
permanently  recording  them.  In  some  instances 
the  identity  of  a  mark  always  used  and  known 
under  some  particular  colour  (such  as  Bass' 
red  triangle)  is  entirely  lost  when  presented 
in  black  and  white,  as  printed  in  the  Journal. 
Notwithstanding  this,  it  may  justly  be  urged 
that  the  owner  is  actually  better  protected  by  regi- 
stration without  reference  to  colour.  Registered 
in  no  colour,  he  is  in  fact  registered  in  all  colours, 
whereas  if  registered  in  one  and  otiIv  so  pro- 
tected, other  colours  might  be  claimed  hy  future 
applicants.  Cotton  marks  ore,  in  fact,  registered 
in  colours  as  used,  the  registration  being  by 
deposit,  and  colour  in  their  case  becoming  an 
element  in  infringement.* 

Similarity  of  Mauks.— Some  learned  judges 
seem  to  consider  that,  in  the  case  of  a  contest  be- 
tween two  persons  as  to  similarity  of  trade  marks, 
the  Court  is  bound  to  regard  questions  of  colour 
and  size,  though  the  registrar  disregards  these 
points,  as  colour  is  not  protected  by  the  Act,  and 
there  are  no  restrictions  as  to  the  size  of  marks.  It 
is  said,  on  the  one  hand,  the  Act  contains  nothing 
about  form  or  outline ;  the  mischief  to  be  guarded 
against  is  the  mischief  to  be  done  to  one  person  by 
another  in  the  course  of  trade,  and  in  the  use  of 
these  marks  in  trade.  It  would  narrow  the  con- 
struction of  the  Act  to  say  that  the  Court  is  only 
to  look  at  the  mark  as  printed  in  the  advertise- 
ments, not  to  look  at  the  mark  as  it  will  bo  used  in 
the  course  of  trade.  Against  this  it  is  said,  if  the 
mark  is  fairly  x^rinted — printed  as  advertised — ^it 
will  not  deceive.  If,  however,  it  is  used  other* 
wise,  printed  in  such  a  way  as  not  to  bring  out  its 
distinctive  features,  that  would  not  be  a  fair  print- 
ing ;  that  use  would  not  be  a  fair  use.  It  would 
not  be  the  use  of  the  design  registered,  but  the  use 
of  something  else,  not  the  distinctive  mark  pro* 
posed  to  be  registered.    In  considering  the  poin^ 

T 

^Judgment  of  the  Master  of  the  BoUs  In  re  Bobiaaon  'Vf, 
W.  E.  81. 
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if  regutiation  should  be  allowed,  the  Court  ehould 
not  oonndn'  whether,  by  a  duhone«t  nae  or  dk- 
honeetprintuig,  the  m&rk  could  be  made  such  u  to 
deoeive,  but  whether,  aasDming  it  ws«  printed  and 
used  with  the  distjnctive  design  still  kept  up,  it  is 
calculated  to  deceive  fniiii  ita  aimilarity  to  anoUur 
mark  already  regiatered. 

If  tbia  Utter  riew,  which  is  that  of  Lord  Justice 
Cotton,  ia  the  true  exposition,  of  the  law,  a  Tery 
targe  number  of  marks  that  have  been  refused 
i-egiatrati<m  would  still  be  entitled  to  claim  it.  But 
it  opens  a  door  to  fraud,  which  would  be  certainly 
used  by  the  dishonest  trader;  and,  as  the  law 
now  stands,  fadlities  for  dishonesty  are  already 
too  plentiful. 

Tlie  registration  of  a  triangle  containing  the  f 
representation  of  a  church  was  successfully  op- ' 
posed,  it  being  held  that  whilst  distinct  when 
presented  in  Uock  and  white,  the  triangle  con- 
taining the  church  could  in  subsequent  use  be 
coloured  red,  and  the  church  thus  be  so  much 
obscured  as  to  render  the  mark  simihr  to  that  of 
Messrs.  Sass.  The  expression  "  colonlated  to  de- 
oeive,"  should,  it  was  laid  down,  always  be  inter- 
preted in  its  bro  ades  tsigni£cittion,soasto  discourage 
the  evil  of  imitation  and  to  facilitate  remedy. 

Another  oloss  of  cases  arose,  where  two  or  more 
persons,  in  ignorance  of  the  use  by  each  other,  had 
both  used  the  name  trade  maik  for  goods  in  the 
same  class.  Could  each  be  registirtd,  or  did  the 
use  by  two  persona  deprive  the  mark  of  its  dis- 
tinctive chiraoter,  so  as  to  make  it  incapable  of 
registration  't  On  the  one  hand,  it  was  urged  that 
as  each  bad  used  the  ujork  independently  of  the 
other,  each  bad  acquired  a  property  in  it.  On 
tbe  other  hand,  it  was  argued  that  the  use 
by  more  than  one  person  had  deprived  the 
nvark  of  its  essential  diaracter  of  diBtmctiveness, 
and  so  it  had  ceased  to  be  a  trade  mark.  A  oom- 
promiae  resulted,  the  Commissioners  of  Patents 
deciding  that  in  resppot  of  the  same  mark  in  tha 
same  class,  three  persons  might  be  registered.* 
If  more  tban  three  were  proved  to  have  used  it, 
then  no  one  could  be  registered,  as  the  mark  hod 
lost  ita  character  of  distinctiveness,  and  ceased  to 
be  a  trade  mark.  The  applications  of  this  ruling 
have  already  been  numerous,  and  if  it  be  possible 
to  take  advantage  of  it  to  th<t  full  extent  in  tbe 
fltty  classes,  there  is  the  chance  of  some  favourite 
□Id  mark  appearing  on  the  register  one  hundred 
and  fifty  times. 

As  a  result  of  the  comprehensive  list  of  mann- 
facturea  included  in  some  of  the  olaiseB,  it 
frequently  happens  that  tvii  or  three  persons 
daaire  the  use  oi  the  same  mark  in  connection  with 
TOods  wholly  disaimilar,  but  included  in  tbe  same 
elaas.  In  such  cases  I  think  it  might  well  be  left 
to  the  registrar,  with  the  mutual  concurrence  ot 
th«  persons  desiring  to  use  the  same  mark,  to 
permit  thun  to  be  entered  upon  the  register,  each 
natricted  to  his  own  Bpeaol  manufactures.  The 
following  could  not,  I  think,  ever  oome  into 
ooUiaion  —  Patent  fuel  with  beer  and  wine 
flninga  ;  knupeacks  with  wooden  topa  for 
bottles;  hair  plaits  with  straws  for  ikeirj  oob- 
blers;   dog  wtiistles  with  incubating  uiaohines; 


blind  cord  with  sea  vat«r  foe  batluiigi  ■ 
boxes  with  artifiinal  flowers;  mows  tn|ii 
rolling  pins  with  bridges  end  summataB 
tarpaulin  with  dram  flaaks,  and  n  oa  J 
Ibese,  with  a  multitude  of  others,  srs  M^ 
under  "Uiscellaneons"  in  Class  SO.  ; 

The  registration  in  tbe  adjoining  alMi|B) 
49)  of  any  mark  in  respect  of  billiard  taUNirt 
preclude  the  nae  of  a  similar  mark  fir  la 
nets.  These,  again,  could  never  cow  I 
oolliaion.  Is  it  desirable  to  extend  t«  d 
clasaes  the  system  of  subdivision  ss  ado|M 
Class  23!' 

ANTiauiTY  OP  Maheb  —Of  the  nmb  ■ 
advertised,  tbe  largest  number  ot  those  ford 
very  old  user  is  claimed,  are  from  ShefiJl,! 
tbose  are  registered,  in  most  instances,  ii  Gh 
0,  6,  12,  and  13.  One  of  these  marks  dtusl 
nearly  two  hundred  years ;  a  large  [lOfH 
upwerds  of  one  hundred  years.*  Of  the! 
applied  for  soon  after  the  openiog  <4 
register,  one,  that  of  Kiipke's  port  winM,  I 
as  far  hack  ai  1630.  Hix  others  tfWf 
origin  to  a  date  between  one  hundii 
fifty  and  two  hundred  years  ago ;  whiUl 
than  thirty  marks  show  a  user  of  apwiii< 
hundred  years.  Amongst  the  oldest  msd 
several  registered  in  the  name  of  tbe  Ei 
Saxony  (Class  16),  dating  from  the  year  17S 
words  "The  Coffee  MUl,"  registen^i  in  i 
classes  by  Alessrs.  Berry  Brothers,  of  Londoc 
a  user  of  one  hundred  and  fifty-five  years 
December,  ISTfi.  The  name  "Wedgwood 
been  a  trade  mark  linoe  liT6.  Some  of  I 
Offiey's  port  brands  are  older  still.  Croft 
from  1716,  Messrs.  N.  Johnston  and  Bo: 
Mhsets.  Hunt,  Boope,  and  Co.  claim  upwi 
one  hundred  years  user  for  their  wine  i 
Messn.  Taylor,  Flndgste,  and  Yeatman  up* 
one  buudred  and  fifty  years  for  theirs.  O- 
brandy  mark  has  a  user  of  ouo  hundred  and 
years;  Buinart's  champagne,  one  ot  a  hund) 
fifty  years.  TLe  words  ''  Singleton's  Goldej 
ment "  stand  registered  in  Claas  3  vrith  a  user 
onohundredandtwoyearsbe(oreltiT6.  Tbegi 
of  Messrs.  Furquharson,  of  Aberdeen,  carry 
bearing  tbe  date  1694,  although  under  it< 
tratiou  it  is  only  niodeutly  claimed  as  hav: 
wards  of  one  hundred  years'  user.  One 
Chooalat-"  Lombart "  labels  datca  its  user  i 
■ince  1760.    The  Kendal  tweeds  of  Mesaie. 


■  TUi  hu  bcm  Uid  dsK 

Qant  ud  ncogBlrta   by  v 

Ceg***Jfg*l  and  Btw  of  Lnds  n 


Geone  Wonteoholm  and  Son,  Limited,  WtMbisg- 

(on  Workfc  Hheffleld 

John  NowiU  uid  Ban*,    Nuwill-i    CuUctt   Worlu, 

ahaffield 

Iidm  Kmron  and  Co.,  Sheffield  

Willinm  Hall,  ShdHold  ...  , 

X^i  AUes  wad  Co.,  Viil  Ueadon  Btnd  Worb, 

T.  R.  Ckdmu!  iii,  8t  Huy't^reitd,' Bw^^ 

J.  B.  Bpenor  ud  Bon,  Albion  Bteel  Wnk^  SbcSiU 

JohnPitlftfoni.aiieftleld ^ 

toao  ««•*«,  BbcHleld  _.. 

JoHph  Bod(BR  ud  Bon*.  Umitad,S,  Ifoifolkltna^ 

JiJm  Wiiin,  8rcMni>i<j-»lT«t.  BhrfBfM  „ 

Baiwan  tea,,  si.  Ct  ■■■^Uwit,  ftitOrU 

JoHBh  Voitailiolai  and  Soni,  Fmmtnnm  Wocka 

Peninaii»n^EA^Ud 

angorv  aud  Bnoudl,  Mu  B««I  Wok*,  a 

WillUm  WilUnna  and  SODi,  Ol' "" 

FMtf8tabU,Bi>tk(rtMmudW 
8.  and  B.  Unkr,  Oaii^  Worti,  B 
avBor,  0D0ka,aad  BjiUl.  P — ' — 

McOTt,Bbead>l 
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nd»  maxk  dating  from  1776.  Messrs. 
ad  Westall's  salt  mark,  the  **  Horse,"  is 
of  one  hundred  years  old.  Many  of 
marks  have  a  nser  of  upwards  of  one 

be  observed  that  marks  which  claim  the 
Atiquity  are  not  always  those  the  most 
lown.  Messrs.  Bass'  beer  label,  with  the 
f  hich  was  tendered  for  registration  on  the 
ay,  and  will  go  down  to  posterity  as  No.  1 
gliah  re^:i8ter,  had  a  user  of  only  twenty 
Ded  for  it  on  January  1,  1876.  Farina's 
logne  marks,  the  first  on  the  (German 
t  Cologne,  and  presented  quite  early  for 
Q  in  tbis  country,  date  less  than  fifty 
,  though  the  house  has  been  established 
eginiiing  of  tbe  last  eentnry. 
ION  Medals. — Medals  are  registered  as 
Id  trade  marks,  if  used  as  such  before 
tb,  1875.  A  difference  is  thus  created 
carcely  fair  to  manufacturers  who  pre- 
that  date  had  gained  such  distinctions, 
)  made  the  same  use  of  them.  Medals,  it 
dded,  are  not  in  themselves  trade  marks, 
gful  use,  howerer,  is  made  penal  under 
^ion  Medals  Act,  1863,  so  far  as  concerns 
ions  of  1851  and  1862,  but  so  far  only, 
t  was  fully  dealt  with  in  a  paper  con- 
Mr.  Willis-Bund  to  the  Paris  Congress 
Iready  referred  to.*  The  position  of 
iien  grouped  so  as  in  themselves  to 
i^titute  a  trade  mark,  or  when  used  as 
de  marks  introduced  since  the  passing 
stration  Act  in  1875,  cannot  be  regarded 
e  than  most  unsatisfactory.  It  is  con- 
to  urge  upon  the  Govemment  next 
introduce  a  Medals  Amendment  Bill  to 
hibitions — national  and  international — 
under  Boyal  or  other  Commissions,  or 
-ecognition  of  the  Board  of  Trade, 
trade  marks,  or  parts  of  the  same, 
ions  of  exhibition  medals  have  to  be 
I  common  to  a  large  class  of  persons, 
ot  to  everybody.  A  medal  can  never  be 
lark  of  any  individual. 
ilARKS  Exhibition.— For  use  in  the 
evening,  I  have,  at  the  request  of  the 
id  brought  here  the  volumes  consti- 
it  i^  known  as  the  ''Trade  Marks 
**  In  this  collection,  each  of  the 
!  in  which  trade  marks  are  registered 
arate  volume  or  volumes,  and  index, 
or  each  particular  trade  is  thus  facili- 
ere  are  three  general  indexes  to  the 
n,  provincial,  and  foreign  and  colonial, 
ition  was  opened  in  July,  1877,  at 
iien  certain  provisions  of  the  Act  came 
ion.  The  convenient  and  complete 
srence  which  the  volumes  present  has 
of  much  service  in  many  leaiding  cases, 
stances,  litigation  has  been  avoided 
ice  by  those  concerned.  Concurrently 
aning  of  the  exhibition,  was  commencea 
tion  of  Trade  Marks,  a  journal,  of 
ty-six  numbers  were  issued.  In  many 
la  journal  is  a  near  approach  to  the 
la  FropnM  Indmtrielle  ArtUHque  et 
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LitUraire,  edited  by  Pataille,  of  Paris,  which  has 
done  so  much  service  as  an  exponent  of  the  French 
law  on  patents,  cop3rright,  and  trade  markit.  In 
Trade  Marks  the  endeavour  has  been  so  to  deal  with 
the  subject  as  to  record  as  fully  as  possible,  and  to 
comment  upon  all  matters  of  law  and  fact,  in- 
teresting to  the  owners  of  trade  markd  in  tbis 
country. 

The  subject  of  trade  marks  is  by  no  means  new 
to  this  Society.  It  was  last  brought  prominently 
under  notice  in  a  paper  read  by  the  present  secre- 
tary, Mr.  H.  Trueman  Wood,  in  November,  1875.* 
In  1859,  Professor  Leone  Levi  read  a  paperf  on 
the  subject  before  the  Society,  and  drafted  a  Bill 
to  be  submitted  to  Parliament.  The  late  Mr. 
Arthur  Byland,  of  Birmingham,  about  the  same 
time  read  a  paper  before  the  Social  Science 
Association.  At  this  period  Sheffield  was  com- 
plainiog  loudly  of  the  systematic  forgery  of  its 
trade  marks  in  Germany.  Early  in  1860,  Mr. 
Bass  moved  in  the  matter,  and  under  his  in- 
structions Mr.  J.  Travers  Smith  submitted  a  draft 
Bill  to  Mr.  Milner  Gibson,  then  Pre^tident  of  the 
Board  of  Trade.  In  1861,  the  late  Lord  Campbell 
introduced  a  Bill  in  the  House  of  L-irds.  Mr. 
Milner  GKbson  and  the  Attomey-Oeneral,  in  1862, 
introduced  the  Merchandise  Marks  Act,  and  at  the 
same  time  a  Trade  Marks  Bill  was  brought  in  by 
the  late  Mr.  Boebuck  and  Mr.  Hadfield,  the  mem- 
bers for  Sheffield.  The  two  Bills  were  referred 
to  a  select  committee,  receiving  very  full  considera- 
tion. Mr.  Hindmarch,  Q.C.,  and  the  Attorney- 
General  were  adverse  to  registration,  which  was 
provided  for  under  Mr.  Roebuck's  Bill,  but 
not  included  in  the  Govemment  Bill,  and  re- 
commended that  at  that  stage  of  legislation 
it  should  not  be  inaugurated.  The  Merchandise 
Marks  Act,  1862,  in  vie  result,  was  pas<<ed,  and 
came  into  operation  in  January,  1864.  That  Act 
has  proved  most  useful,  by  its  deterrent  effect^ 
although  the  number  of  oases  in  which  it  has 
been  put  into  operation  have  been  but  few.  In 
July,  1863,  followed  the  Exhibition  Medals  Act, 
the  result  of  the  efforts  of  a  committee  constituted 
here  one  month  previously  on  my  representation  to 
the  Council  of  uie  importance  of  taking  prompt 
action.  This  measure  was  passed  through  both 
Houses  of  Parliament  in  seven  days.  A  Trade 
Marks  Begistratiou  Bill  was  again  brought  in  by 
Mr.  Bass  in  1866.  Another  Bill  for  the  same  purpose 
was  introduced  in  the  House  of  Commons  in  1868. 
In  1869,  followed  the  Bill  of  Mr.  Juhn  Bright  and 
Mr.    Shaw-Lefevre.      Mr.    Chichester    Fortesone 

SLord  Carlingford),  conjointly  with  Mr.  Arthur 
?eel,  made  another  attempt  at  passing  a  Bill  in 
1873,  but  equally  without  success,  it  was  left 
for  Lord  Cairns,  in  1875,  to  carry  through 
a  measure  to  effaot  what  had  been  so  fre- 
quently before  attempted,  without  result.  Be- 
iristration  had  always  been  urged  upon  the 
Govemment  by  the  Associated  Chambers  of  Com- 
merce and  other  public  bodies,  but  there  prevailed 
a  divergence  of  opinion  as  to  whether  legislation 
on  the  subject  should  in  the  first  instance  provide 
for  a  compidsory  or  a  voluntary  system.    Many 


•  Tht  Begistntion  of  Trade  Maries."  Bj  H.  TmemAn  Wood* 
B.A.  Norembflr  84,  1876.  Jommat,  Norember  S6,  1876,  to1« 
zxhr.,  p.  17. 

i'*On  IWte  Marks.*'  Bj  Prof.  Leone  Leri.  March  16, 18BS. 
Jommal,  March  18, 1880,  toL  tU.,  p.  S8t. 
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influential  doputatiqns  waited  on  the  snopeMive 
F^reeidents  of  the  Board  of  Trade  oonoemed  in  the 
proposed  Bills  referred  to^  and  on  some  oooasions 
I  rememher  their  being  acoompanied  by  Members  of 
the  Cooncdl  cmd  of  the  Trade  Marks  Committee  of 
this  Society.  .One  such  oommittee  on  a  large 
scale  was  formed  early  in  1866,  and  on  that  occasion 
I  had  the  honour  to  act  as  reporter.  Soon  after- 
wards Mr.  TJnderdown  read  a  paper*  in  this  room 
on  the  *' Piracy  of  Trade  Marks/'  This  was 
followed  by  another  by  Mr.  Wybro  w  Bobertson,  in 
1869.t 

In  his  paper,  in  1875,  Mr.  Wood  threw  out  very 
yaluable  sucrgestions  as  to  the  mode  in  which  the 
then  recently  passed  Act  might,  with  most  benefit, 
be  carried  out.  A  Society  of  Arts  Committee  was 
formed,  and  held  several  meetings,  ultimately 
submitting  certain  suggestions  as  to  rules  and 
regulations  to  the  Lord  Chancellor.  In  many 
respects  the  rules  accord  with  the  suggestions  then 
made,  notably  as  regards  the  statutory  declaration 
and  the  mode  in  which  applications  are  prepared, 
the  subsequent  advertising  and  the  interval  prior 
to  registration. 

The  five  yecurs  that  have  meanwhile  elapsed  may 
be  considered  as  having  afforded  an  ample  test  of 
the  working  of  the  Act.  The  rules,  as  at  first  settled, 
have  in  almost  all  respects  remained  unaltered, 
various  additional  niles  being  made  from  time  to 
time,  as  circumstances  required.  The  experience 
gained  has  left  but  few  points  to  be  dealt  with. 
The  present  time  is  opportune  for  reviewing 
the  result  of  the  working  of  the  Act.  The  expiry 
of  the  fifth  year  is  the  dat*)  at  which  the  marks 
first  applied  for  under  the  third  section  of  the  Act, 
commenced  to  acquire  indisputable  title  as  the  ex- 
clusive property  of  the  owners.  In  regard  to  this, 
it  may  be  mentioned  that  the  r(*gistrar,  in  July 
last,  wisely  called  the  attention  of  the  Mianchester 
Chamber  of  Commerce,  and  other  public  bodies,  to 
the  necessity  of  their  causing  an  examination  to 
be  made  of  the  trade  marks  registered  during  the 
five  years  then  shortly  to  expire,  with  a  view  to 
taking  the  necessary  steps  for  preventing  any 
such  marks  which  were  of  a  general  nature  pass* 
ing  into  the  hands  of  individuals  whose  registra- 
tions ought  to  be  previously  cancelled.  This 
notification  from  the  registrar,  so  far  as  I  have 
been  able  to  learn,  did  not  lead  to  the  combmed 
action  which  might  have  been  expected.  As,  how- 
ever, but  comparatively  a  very  limited  number  of 
marks  have  even  now  passed  into  the  indisputable 
stage,  there  is  tiihe  yet  for  carefully  reviewing  the 
bulk  of  what  are  on  the  register.  In  the  absence  of 
any  public  functionary  to  undertake  the  duty  of 
such  revision,  I  shall  myself  be  willing  to  co- 
operate with  any  associated  bodies-  of  traders  or 
individuals  interested  in  taking  action  in-  this 
direction. 

Within  the  limits  of  this  paper  it  is  impossible  to 
•deal  exhaustively  with  any  of  tiie  subjects  to  which 
it  refers.  I  have  endeavoured  briefiy  to  glance  at 
the  most  important  points  in  the  commercial 
-aspect,  equally  as  with  those  of  a  legal  nature. 
For  what  I  have  said  in  connection  with  the  latter, 
I  am  indebted  in  a  great  measure  to  Mr.  Willis- 

.'  *  On  the  Vtaef  of  Tnd*  Ktfki."  By  £.  IL  Undesdown. 
April  11, 1866.    JaurntO,  April  18, 1866,  vol.  xLr.,  p.  870. 

♦  Op  OM^Hiiav.'' Bj  W.  Wyfanm  BobertMii.  April «,  1880. 
^0«nM^April28,1889,Tal.xrii.«p.l4.  '^       ' 


Bund*  Mr.  Is|rael  D«vi8»  Mr*  SehaitiaD,w 
Howard  Paddison.  who  hAve  .been  oauai 
many  of  the  oases  to  which  referenooismidi 
statistical  information^  subsequent  to  li 
been  already  published  in  the  reports  of  tin 
missioners  of  Patents,  I  am  indebted  t 
courtesy  of  the  registrar. 

The  day,  I  trust,  may  not  be  far  distioti 
Supplemental  Trade  Mark  Act  may  he  paw 
the  view  of  varying  the  definition  of  a  tadi 
in  such  a  manner  as  to  embrace  an  origioi 
name  among  the  essential  particulars,  aodti 
of  a  letter  or  figure  being  registend  ai 
mark,  and  added  to  any  one  or  more  of  t)w« 
particulars  of  any  new  mark.  Power,  ond 
an  Act,  might  be  reserved  for  the  regii 
cancel,  after  a  specified  period,  all  appliciti 
completed  owing  to  the  non-payment  of  n 
tion  fees. 

The  mercantile  community  would  ^idl 
themselves  of  the  permission  to  record  tnd 
under  a  special  system  of  registration,  n 
that  adopted  in  America.  In  any  new  Aotj 
like  to  see  such  a  system  provided  for. 

The  rules  might,  I  think,  be  advaok 
varied,  by  giving  the  registrar  power  to  ii 
register,  in  respect  of  trivial  alterations  in  t 
marks,  without  application  to  the  Cov 
where  collision  is  impossible,  to  pen 
mutually  consenting  persons  to  be  inte 
the  same  mark  in  respect  of  goods  of 
different  kind,  although  comprised  in  the  si 

My  own  feeling  is  that  these  A 
inaugurated  a  new  era  in  the  history 
commerce.  For  the  outlay  of  an  almost 
sum,  the  smallest  as  well  as  the  largest 
turer  in  the  kingdom,  by  the  registration 
mark,  can  secure  to  himself,  his  suoc 
assigns,  the  absolute  and  exclusive  right  1 
ma^  in  connection  with  his  goods,  and  t 
any  particular  class  of  them  sold  with  thf 
being  of  an  unvarying  and  standard 
exc^ence.  The  public,  on  tiie  other  hi 
to  look  upon  the  manufacturer's  trade  ] 
guarantee  of  such  standard  degree  frc 
tiiey  know  he  cannot  depart,  except  undc 
of  losing  both  credit  and  custom.  Thus, 
mark  affords  security  to  the  purchaser ;  i 
honesty  the  best  policy  on  the  part  of  1 
faoturer. 


DISCUSSION. 

The  Chairman  said  there  weie  probably 
present  who  had  had  ezperienoe  of  trade 
used  in  this  coimtry,  ami  as  naed  by  w 
competitors,  and  if  so,  he  should  be  ghk 
their  views.  They  knew  that  '^'^g^'^"!^  for  i 
enjoyed  an  almost  unique  repntaia,on-withn 
oertaia  manufactures,  snoh  as  ootion  and  ti 
and  many  of  the.marks  ol  '^"g'^^h  «>•¥»«#■<» 
oonaequently  acquired  great  wne  in  Iov^;b 
But,  in  some  foreign  oonntries,  where  the  &i 
mark  was  not  recognised  as  a  mouprty,  the  m 
petttor  had  coolly  appopnaled  it,  and,  ihai 
aoquired,  in  the  native  maitet^  a  lipht  fc 
English  trade  mark,  whilst  the'  original  o«i 
man  in  England  had  no  pM^wtVfft  si  sL 
Ghaizman)  knew  of  a  oaae  when  an  J^ff^^ 
tnrer  hadgpne  to  Txaaaae^MBfi.  aaksd  to  l|s  |! 
Ireglster  liis  own  old  mAi  ti&  ^  ppghjt^ 
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beeuue  fthe  Hune  mark  had  boen  used  in  Franoe  re^^latered,  ouch  of  which  had  di€terent  rightn  attaching' 

tenchnin.    If  the  fVonoh  makar  were  to  make  tothem,andwliichwoald  be  treated  differentljinEngliMh 

iiottioo  in  this  country  to  register  the  mark  for  Courts  and  abroad.      Tbeu    there    were   new  mark» 

»  oUm  of  goods,  it  would  be  sufficient  for  hiin  registered,  oud  new  marks  not  rogistezed,  and  hero^ 

ifcirif  VI  old  mark  uaed  prior  to  1875,  without  again,   there   were   diifercnt  rights  existing.      They 

where  it  had  been  so  used,  and  it  woa  doubtful  wanted  somo  cumprclicusive  definiticm  which  would  in- 

bglidunan  could  suooessfnlly  oppose  the  appli-  dude  all  these.    Thon>  was  another  important  question 

Mctue three  persons,  but  not  more,  wore  allowed  which  Mr.  Johniion  had  briefly  alluded  to,  viz.,  the 

ferthe  same  marie,  if  an  old  one.     The  quc^ion  case  of  special  words  which  de-soribed  a  patent  article. 

mbftbly  arise  some  day,  to  what  extent  did  the  He  had  m  his  mind  the  case  of  linoleum.   As  he  imder- 

i  foreigner  in  his  own  country,  entitle  him  to  stood  the  law,  it  wuh  this : — If  a  man  took  out  a  patent 

dreUration  that  he  had  used  a  mark  for  a  certain  for  an  article  and  called  it  by  a  fancy  name,  at  the  cx- 

of  jears,  so  as  to  obtain  reg^istration  in  England,  piratiou  of  tlin  patent  anybody  could  make  the  article- 

.  /    !•  -x     A    av   m—j    »r    1     Tt    ^   -x-»        and  call  it  by  that  name,  whereas  if  he  registered  it  as  a 

lltaun  (solicitor  to  the  Trade  Marks  Protection   ^^^^  ^^^^^  ^^^^  ^^^  ^.^^^  ^^^  f^^^^     rj^^  question 

aid  he   had  had  considerable  experience  in  ,^^  ^     ^^  j^^,  ^^  ,^  ^^1^  ^^  register  the  fancy  name  as  a 

9€ct,   which    was    a   yetj   complicated    one,  ^^^^  ^^^^  ^^  „^t  j,    qH   ^e   to  obtain  a  greater 

>dt   U)  speak  upon  off-hand.     Mr    Johnson  ^,^^^1    ^y  rt^gistering  a  trade  mark  than  by  taking 

ied   It  m   a  yery  able  manner     He  might  outaVatcntr    Some  day  the  important  questiiii  might 

Bid  or  two,  h^ver,  on  the  question  of  the  ^^^  ^^  ^     ^  to  zoedouc,  and  other  articles  of  that 

egwtraUonof  EnghAmarka.     R^tly,  Uws  description,  whether  anybody  might  not  make  them  and 

^  ?^.  *^  **^^^?^''*2  °u  ^J^^P^^  *»    sell  them  uider  Uie  same  name.   That  question  ought  not 
■d,  HoUand,  and  Denmark,  but,  m  the  case  of   ^^  ^^^^  j^  ^^^^^  y^^^  ^  be  decided  by  legirfation  as  soon 

^^'S^'T%.*^f^u'^"T'r*""^**  a»PO«ible.     Another  point  was  with  regard  to  piracy, 

raat  hardship  to  £n^  manufao^irers    There  aniiTaBemed  to  him  t£at  as  the  Uw  now  stood,  ^tes 

mryoldmariMcall^cutlere'marks-^  j^  ^  t  advantage.    If   several  pirates  ch^  to^ 

,  mapk»--c^iflting  of  letters,  whi^ had,  of  oon^timT^d  send  in  representations  of  a  mark  for 

«  «^wtered  in  £^gla^  "  old  maAs,  but  m  r^gistaration,  aUcging  user,  which,  no  doubt,  they  could 

"^i^fT"^*Sl^'*'^il*'*  ^^"^^I^^^t  doT  although  it  w^ufa  piracy,  they  would  deprive  the 

roof  letters.    The  society  he  represented  had  letritimatTowner  of  his  right  to  tlie  mark;  aid  would 

jBMtetionstothoauOiontiesrf those coim  ^^  ^j^^.  ^^    private  property  common  property, 

he  Ftoreign-offloB,  but  up  to  tlw  jwesent  tune  jje  believed  that  hVd  been  clone  ektensively  i^  thVcaio 

"™^*®  register  thwe  mwks.     In  Switzer-  ^^  ^^^^  ,,^1^    ^^d  might  be  done  in  other  dasses  ; 

■uthorities  had  seenthe  justice  of  registering  ^^  j^  evidenUy  required  somo  togislative  remedy.     It 

which  had   received^  protection  of  the  y^^^j,  laiddo^  by  the  Ck)mmissioners  of  pltents 

idigUnd       He    considered  that  when  these  ^^^^   ^y^^  ^^^  ^^\   ^^^^  character  might  bfr 

about  to  be  nassod  m  foreign  oountnee,  there  ,^«iatered;  that  prindplo  had  nevor  been  recognised  by 

.v«  bMu  at  W  some  attempt  to  co-operate  ^  appellate  Coiut,  knd   somo    day  they  might  be 

yland    and    other    ooumtnes,  so    ^  tJiese  afltonilSJ^  to  find  that  a  mark,  re^^red  nun^  than 

ahould  not  occur    With  regard  to  certificates  j^  ^^^^^^^  ^  ^  distinctive.     With  regard  to. 

though  they  phwed  the  owner  of  the  mark  j^^^^  manufacturers   abroad,  he  recollected  several 

id  in  the  same  position  as  he  wiu  before  with  ^^^^  ^^  ^^^^  ^^^^  ^^^  ^^^  ^^^^  ^  well-known 

^"^'^^Jr  "^?^  'S     r**^  ™™?^  marks  in  this  country  had  been  refused  reghitration  in 

no  such  effect.      If  the  Courto  m  England  q^^,,^      i,ecause  s6me  German  manufa^urer   chose 

keotion  to  the  owner  of  a  trade  mwk,  that  ^         ^^  he  had  used  the  same  mark  in  some  small 

be  sufficient  to  entitle  him  to  pwteohon  ma  ^^^  ^hat  country,  on  some  reels  of  cotton.  He  would 

untry,  and  the  foreignwr  ought  not  to  be  able  to  ^^^^^  .^  ^^^  bo  weU  to  bring  before  the  Govern, 

aie  mark  widiimpumty,  u  he  did  at  pr^t.  ^^^J^^henever  the  Trade  Mark  Act  was  altered,  the 

I  be  T«ry  gUid  to  coK)pei«te  j-ith  Mr.  Johnswi  j^^tanoe  of  endeavouring  to  come  to  some  agreement 

ny  body  of  gentfemen  mterested  m  the  sub-  ^ijh  all  those  countries  with  which  we  had  trSde  mark 

he  P"p>we  of  obtwimig  an  amen^ent  of  the  ^^^.        ^  ^  ^j^„^  was  a  trade  mark,  and  to  form  a 

ogh  he  muat  say  it  had  on  the  w^  worked  ^     ,     ^^^^  registration  in  one  country  should  be 

hy  tlaec  perscms  should  be  ^owed  to  wgurter  ^^i^alent  to  registiition  in  aU  countries,  and  by  which 

mark,  and  not  four,  he  did  not  understimd,  ^Je  mark  of  a  manufacturer  should  bo  protected  every- 

to^  Spo'S^maS^  wff  :Sght  St  -^^- ^y  tho  mere  fact  of  being  registered  in  his  own 

^ji  country. 

"Mr,  Sehartian  said  the  first  remark  which  occurred 

ilit-Biind  thought  there  were    one  or  two  ^  ^^^  ^as  with  reference  to  the  jurisdiction  of  the 

ich  might  he  usefully  disonssed  in  view  of  Ckimmissionera  of  Patents.    They  gave  instructions  to 

farther  legislation.     There  was  flret    the  ^^^  registrar  as  to  the  manner  in  which  he  should 


d  the  question  miirhtansewhether  such  persons  jjeld  to  be  so  now  :  and  tho  question  really  was  what 
aUe  to  oome  afterwards  and  register  those  ^^^  jurisdiction  amounted  to.  There  was  a  case  in 
t  aeuffka  in  England.  The  mainjpoint  to  which  ^^5,;^  they  instructed  tho  registrar  not  to  register  any 
todizectattention  was  the  definition  of  a  trade  j^arks  consisting  of  foreign  words  or  lettere,  and  he 
tlieneoettity  of  endeavoura to  obtain  some  new  aooordmgly  refused  to  register  the  word  Todd,  whioK 
wbenavedefinitum.  Thiaoouldnotbe  done  off-  ^asthe  name  of  a  maker  of  watehes,  and  was  also  an 
when  it  WBB  done  they  ought  to  have  the  co-  Arabic  word,  meaning  mountain.  The  Court,  how- 
•ff^onign  eonntries  in  the  matter.  If  they  ^y^r^  directed  him  toregiater  it ;  the  registrar  appealed^ 
we  an  iatenatianal  law  of  trade  marks,  they  actin,r,  no  doubt,  under  instructions  fhmi  tho  GommiB- 
L  of  aU  dedde  what  waa  a  trade  mark,  sioners,  but  the  Court  of  Appeal  affilnned  thedecuion,. 
IkUn  t^  tha  Act  of  1876  had  nther  in-  and  themavkwasregisterad.  There  the  instruotions  of 
a  HHwritiey,  pMap  now  there  ^^vere  no  1ms  the  CommiMioners  went  for  nothing ;  and  thia  question 
n  olMMa  or  tzade  muk.  Old  trade  ^^.g  of  importaaoe  with  regard  to  pc^t  el  three  ownora 
aadcrthe  Aet,  and  old  jnarka  not  ^^^gj^ering  the  wane  maifc.7llieDnmmWBnnwabadp 
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inttmetions  that  three  penons  might  bo  regutereil,  hnt 
there  WBB  no  autboritjforthatiuthe  Act,  or  in  themlee. 
As  Hr.  Johnson  had  sug'gDated,  it  migfht  be  useful  if  aome 
enlarged  powen  vein  given  to  the  registr&r  wiQi  regard 
to  altering  the  n-giatei  in  nnimportant  particulars,  witb- 
eat  m  application  to  the  Conrt,  though  he  had  not  the 
mme  dread  of  that  proceu  aa  Mr.  Johnson  seemed  to 
have.  Enlarged  powers  might  also  be  given  to  the 
Court  for  rectifying  the  register.  One  member  of  the 
Arm  carrying  on  a  verj*  extensive  businciia,  registered 
the  finn'a  trade  mark  in  his  own  name,  for  tha  benefit 
of  the  firm,  the  other  partners  oo-operating  with  him, 
und  it  was  held  that  that  registrattun  oo.ild  not  be 
tniDHferTul  into  the  name  of  the  firm.  Ho  thought 
too  much  utteatLon  was  paid  to  the  o31ce  fees ;  and  vith 
tegaid  to  coats,  the  Court  hod  looked  rather  too  tenderly 
after  the  interests  of  the  ofBce.  When  the  Court  rc- 
Teited  the  decision  of  the  registrar,  and  ordered  a  marlc  to 
be  registered  whieb  he  bad  refused,  be  not  only  paid  no 
ooats,  but  was  paid  bi«  own.  He  (Mr.  Sehaatian) 
thought  it  WHS  a  mistake  that  fancy  names  shonld 
Dot  be  registered,  as  they  were  in  a]ino«t  all  foreign 
4MiuntrioB,  and  as  they  were  here  in  the  cose  of  old  marks. 
Of  oourao  tbero  was  the  difiLcnlt;  which  hsd  been  men- 
tioned with  regard  to  patent  articles  under  fancy  names 
fibtaining  greater  protection  than  the  Patent -law  alio  wed,  . 
bat  there  might  be  a  power  of  discrinunating  between 
hnoj  names  which  would  become  descriptiveof  the  artdole 
•ltd  tboae  which  could  not  become  so.  As  to  the  custom 
which  bad  boon  referred  to,  of  registering  fancy  names  | 
in  oonneotion  with  a  (dgfnature,  it  was  to  bJTn  very  diffl-  . 
«nlt  to  understsjid  how  words  registered  under  suoh  ' 
oironmstanoes  eonld  be  proteoted.  The  Act  said  that  a  I 
trademark  should  oonsis.  of  certain  essential  particulars, 
in  which  these  fancy  names  were  not  inoluded,  though 
a  rignature  was :  and  it  went  on  to  sar  that,  tosuohesaen-  . 
tial  particulars,  certain  immateri^  matters  might  be 
added.  lie  did  not  understandhowan  immaterial  addi- 
tion could  be  protected.  A  great  many  people  thonght 
tbey  ought  to  oe  protected,  but  the  question  was  whether 
they  were  so  at  present.  In  the  only  decision  yet  given 
by  the  House  of  Lords  on  the  Act,  it  wvs  held  that  suob 
immaterial  additions  to  the  signature  ought  not  to  be 
Tcgistcred.  It  had  been  suggested  that  the  object 
might  be  attained  bv  registering  a  device,  suoh  as  the 
head  of  some  animal,  thus  oansing  the  artiole  to  acquire 
the  name  of  the  animal ;  and  a  very  recent  ease  had 
flbown  the  force  of  that  observation.  One  man  registered 
a  bulldog's  bead,  and  another  used  a  terrier's  head,  but 
the  article  to  which  the  mark  was  attached  hsd  booome 
known  in  the  market  aa  dog's  head  ale,  and  the  resnll 

.i_i   .__   !__,_  i__3   — ^uded  from  regist    " 

IS  totally  different. 

Kr.  I.  J.  Vathsnten  s»d  that  it  appeared  to  hiio. 
that  the  gist  of  the  able  paper  they  had  listened  to  was 
Oimtsined  in  the  concluding  paragraph,  juat  as  that  of 
most  petitions  was  contained  in  their  prayer.  The 
moral,  both  of  the  paper  and  the  discussion  which  had 
flawed,  proved  most  conoloaively  the  necessity  for  a 
Minister  at  Commeroe.  This  subject  had  been  discussed, 
time  after  time,  not  only  by  the  Society  of  Arts,  but  alao 
br  the  Social  SdeDoa  Association,  and  by  the  various 
Cnambeni  of  Commerce  throug^bout  the  eountry.  Thehot 
ma  Uiat  Parliammt  had  no  time  to  diaonas  question*  of 


proposals  contained  in  the  paper,  ia  otder  that  ] 
ojunion  might  be  formed  npon  the  aabjeot. 

Kr.  Iiiasl  Oavii  was  much  gralifled  at  flndia 
iicooaaity  for  unifying  the  deflniticci  of  a  tiads 
throughout  the  irorhl  ao  generally  reoogaited.  E 
not  know  whether  any  oractical  CUgvestiOD  had 
thrown  out  how  this  aonU  be  aooompliihed,  but  ■ 
tedent  existed  in  the  action  of  one  ot  the  Oovnr 
ilepartments,  ia  carrying  out  a  aimilar  object,  fi 
Tiec.eeiiary  to  introduce  3,  tmiform  code  of  Bgotl 
veaaela,  and  that  had  been  done  amongst  all  the  M 
(,t  the  world  which  had  odt  commeroe,  by  the  a^ 
the  Board  of  Trade,  After  long  and  oobiI 
uegociations,  a  general  code  of  ugnals  and  a  ti 
ihe  road  at  sea  had  been  adopted,  to  which  aO  ■ 
^ve  in  thmr  adhesion :  and  not  only  WH 
i!ffected  once,  but  afterwarda,  when  it  \ 
uecessary    to    change    the   rule    of    1" 


I    set    on    foot,     and    I 


Dm 


It  .  .      

aalqeots  dionld  previondy  have  beiu  ooniidered  by 
Qovenmient  deputment,  and  that  a  ptoper  digest  ahonld 
be  prepared  bj  those  beat  CAloulated  to  home  ugislation. 
niere  were  two  Bills  now  before  Parliament  of  asimilar 
ebaraoter,  in  regaid  to  Conright  and  Patent  >  lawi, 
iriaeh  should  be  ooasidend  together  with  the  Uwi  re- 
lating to  trade  maAa.  Inoomplianoewithtiieezpreeaad 
*  't«of  tbeauthocot  thepaperandapmriouaipe^ar, 
— 1.1 i._...i._n !,     (  tha  Nataonal 


it  was  not  impossible  to  attain  the  great  objt 
imiform  definition  of  a  trade  mark,   which  *bM 
the  industriesof  alltbecountriesof  theworld.  1 
they  should  adopt  the  suggestion  thrown  out 
Willis-Bund  that  registration  in  one  oountzyd 
Kquivalent  to  registration  in  aU,  was  anothv  q 
jiod  be  should  be  inclined  to  dissent  from  that  * 
would  be  very  hard  that  a  trader  in  Spain  d 
hound  to  know  all  the  marks  whioh  existed 
Iiondon  register,  or  that  a  trader  in  ParagoM 
be   bound   to    know    of   all    the    marks    exH 
Uelboume ;    nor   was   it   at   all    neoewaty 
marks   should   be   registered    in     fonign    < 
Many  trade  marks  were  used  for  artiolea  wl 
only  used  in  the  vicinity  of  the  mannfaotin, 
others  went  all  over  the  world ;  and  there  migU 
iiption,  and  a  different  scale  of  fees  for  marks  — 
in  the  home  trade,  and  for  thoee  which  shonld 
all  the  countries  which  belonged  to  the  trade  i 
ventiou.    That  point,  he  thought,  might  be  left 
oare  of  itself.    'The  first  step  would  be  to  nt  ths 
ot  Trade  to  endeavour  to  obtain  a  univeraol  i 
a  trade  mark ;    and  ho  thought  the  Society  of 
might  usefullybring  the  matter  beforethe  Ooi  ~^ 
Allusion  had  been  made  to  unregistered  trac 
and  the  certificate  of  refusal,  whi(£  was  fonnd 
ao  efficacious  ia  foreign  eonntriea  aa  might  han 
expected.     Here  it  left  the  mannfaotorer  free  ta 
an  action  against  an  infringer,  bat,  abroad,  it  i 
Furnish  that  evidence  of  title  whioh  the  foreign  n 
m  office  required.     It  occurred  to  him  that 
mple  alteration  would  meet  the  diffionlty.     If  IL^ 
_jold  be  altered,  so  that  instead  of  giving  •  otrtl 
of  refusal,  the  offloe  issued  a  eertiScate  of  of 
without  prejudice,  or  of  provisional  regiAry,  «l 
kind  of  certificate  showing  the  mark  was  in  a  dil 
class  from  others,  but  stilt  that  it  had  been  rsgiri 
he  thought  the  difficulty  would  be  got  over. 

■t.  lohaMii,  in  reply,  said  he  . ^ 

Mr.  Salaman  that  so  much  dilDoaltj'  eziated  in  Hi 
and  Denmark.     He  quite  agreed  with  Mr.  DBlk 

the  form  ot  certifioate  of  refusal  might  be  ' 

present  it  was  a  moat  bald  doonment,  slinpl 


he  would.  Ml 


l7Wl» 


fOrrign  Court,  to  tar  from  being  of  aafMrridaki 

luUmdMtT  €l  ttwiuik,ltMlil|a 

.. '    liwd»»ali« 

oate  of  registiation ;  that  tha  miA  «m  wtk  i 
mmply  as  the  nmlt  of  MwidMt,  ntte  tt«^-^ 
impropriety  in  the  marie  ilMlf,  or  anvMI^V 
onthapartoftheowiisr.  B*<te^e«iiMNl 
had  lateh  introdnoed  ngUntkn  of lailM*" 
nMoaiblr  kara  pNviM  for  MMCidA(  ri" 
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,  ID  fkot,  )ui*e  oonfinned 
bitj  onght,  as  jmuon  in  the  mattsr,  to  bAve 
tlteiTaaiian,  and  thrown  no  obstaclaBmtlisirkf 
rhs  reoogniaed  elae»here.  llr.  Bund's  lemarku 
liumTinta  of  pintea  wwe  verj  important ; 
wt  that  waA  ewnbinationa  raallj  had  oocurred 
rtrongeat  ^mmiUo  r«aaaii  (of  tlie  matter  being 

The  distmctioiu  betwoen  old  and  now  marlu 
linlj  moat  oomplioated,  and  aa  tbore  veto  bo 
Icrent  Idnda  of  nurb,  it  was  reaUy  very 
1  know  wbat  waa  a  trade  mark,  and  wbat  was 
)  qnestioii  of  oosta,  to  whieh  Mr.  Sebastian 
led,  was  one  on  which  the  public  felt  Ter7  ' 
t  was  Terj  hard  that  the  raf  ami  of  the  registrar, 
B  informality,  or  Home  peooliarity  in  the  inter-  , 

of  the  Act,  ahniilil  involve  an  applica- 
the  Court,  and,  if  the  registrar  peraisted,  ' 
1,  and,  finally,  an  appeal  to  the  Hooae  of 
id  yet  that  the  nafortunate  applicant,  thmigh 
,  ahould  have  to  pay  three  Kts  of  costs  twioe 
ith  nrferenoe  to  fancy  nameii,  Ur.  Sebastian 
■ntly  of  opinion  that  they  were  not  properly 
I  at  aU,  but  if  that  now  were  oorrect,  why 
ey  get  on  the  register  P  He  oonld  not  under- 
ij  they  shoold  get  on  the  regiater,  and  yet 
ntatns  by  being  there.  It  would  certainly  be 
.rantsge  to  have  a  test  case  tried,  and  if  aoom- 
>Te  formed,  which  he  hoped  might  be  the  out- 
he  preoent  diaounioii,  and  if  Cher  could  get  up 
a,  involving  all  the  points  which  they  could 
■orabine  in  it,  it  would  be  of  great  valuo.  Iliey 
igit  first  before  the  Master  of  the  Rolla,  then 


stetMy  said  he  had  no  doubt  the  Council  of 
tj  of  Arts  would  give  very  oaretol  oonsidera- 
ID7  application  which  n^ght  be  made  with 
to  the  fonnatioa  of  B  OOmmtttee  on  this  im- 

ftlrmMi  then  proposed  ■  rote  of  thanks  to  Mr. 
For  his  able  paper,  andforthe  impetnawhioh  he 
1  to  a  movement  whieh  it  was  to  be  hoped  would 
that  evening;.  It  sremed  to  be  the  general 
that  an  aaaoeiation  or  oommittee  ahould  be 
0  see  in  what  way  the  worldng  of  the  Trade 
Jits  oonld  be  improved,  and  how  difflmiltie 
■d  arisen  under  &e  existing  system  oonld  be 
it  would  be  vety  satistaetoij  indeed  if  such  a 
result  ahould  follow  from  the  reading  of  the 

imously,  and  the 


Oopfright  Bill.— A  meeting  o(  tiie  Liw  AmeadmeDt 

Sodatr  will  be  held  oo  Monday  sveniog.  May  2,  at  S  p.m., 
at  I,  Adam-strcat,  Adelphi,  whsn  adlicnaiion  au  the  CapT' 
right  Bill  promoted  by  the  Society,  will  t»  opaned  by  Mr. 
Jolm  WsitUke,  Q.C.,  LUD.     Lord  H«ay   wiU  Uka  the 

Soyal  Albart  Hall. — Amongst  the  arrangements  for 

the  lOBsan  at  Ihe  Koyjil  Albert  Usll,  it  ii  annonnoad  that 
eiftht  ontorio  ccnoerts  will  be  given,  at  which  Hr.  Sim* 
Reevei  will  aing  ia  oratorio  for  (he  last  time.  The  first  of 
(hsae  ooucerta  was  heid  on  the  27th  of  April,  and  the  hot 
will  be  on  Saturday  marnine,  the  9th  of  July.  It  is  stated 
that  at  tliis  last-mention«r  ooooert  Mr.  Simi  Bsevea  will 
maica  his  laat  appearance  in  oratorio. 

Iron  Bleepen. — In  this  muntry  iron  aleopers  have  only 
been  used  aiperimautally,  but  inBalrinmsiulQermany  lliay 
have  liBeu  employed  for  a  noajiiderablB  time.  In  the  pint 
two  yoant  ii  it  calculatsd.  siy  Maaart.  BuUiug  and  Lowe  ia 
their  report,  that  nearly  130,000  tons  have  bean  placed  on  the 
German  railwayi.  In  Oermauy  there  are  many  hundred 
liles  of  lino  running  tlirough  mndy  district*,  tor  which  the 


in  alaeper  ia  said  to 


oweDsi 


Blast  FnmMs  Cinder,  so  long  regardod  as  a  waste 
product,  ii  thiu  (restsd  at  the  ^esain  Iron  Works  nrar 
Llfge,  Batginm.  The  molten  lAi;,  sail  Is  oonmumly,  thoosli 
inaocnralaiV  called.  Sows  direct  from  the  blait  furnace  iulo 
a  stnem  of  cold  wster,  whereby  it  aaaumes  a  fioaly -divided 
oondition,  like  coarw  sand.  It  la  raised  by  an  elevator, 
•I'-yMited  in  wagons,  and  sen  t  away  at  ouoe,  to  aerve  aa  nil  way 
laat  for  which  purpose  it  ia  well  auited. 


depoaitei 
ballaatf. 
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iajt,  m 
The  pi 


-The   annual  meetiag  of 
it  Civil 


of  the  National  Health  Society  by"  Mr. 
.    . . .  ety  of^  Art.,  on 
12,  28,  at  7.30.  p-m. 


■  HsUnr,  at  the  House  of  the  Societ 
Iwnel,  14,28.  Jul]  "    " 


workiCK  plumbers, 
~ '  working  models, 

-__^ . praotical  uatara 

thaelosaof  ths  oeniee,  and  two  larRs  ailver 

'  — " — dvir  and  bronse  medals  and  oertill- 

bt  awuded  by  Ibc  Natioual  Health 


illr  addceased  to  worl 
udss,  disgrama  and  « 
rvamlTiatiTrtia  of  a    p 


ArtlSoLal  Stone. — In  the  report  on  the  Exhibition  of 
Applied  Science,  Paris,  1679  IJouraal  vol.  xxviii,  p.  1 E4].  tha 
artidea  of  artificial  ntme,  by  H.  Dumeanit,  wore  referred 
to.  Thia  anbatance  ia  composad  as  follovs : — In  600  lltiea 
(110  gals.}  of  water,  are  dissolved  7  kilos.  (161  Iba.)  at 
alum,  6  kilos.  (131  Ibe.}  of  alaked  lima,  and  I  kilo.  (2)  (bs.) 
of  yellow  ochre,  to  which  is  added  1  kilo,  of  glue  dioolvM 
'    '"■       ^(1  ^0  of  hot  water.     In  thia  mlxtiue,  900  litres 

Thia  prepaiatian,  run  iu  moulda,  a 
and  acquires  Kroat  bardneas.  To  protect  tho  building  blocks, 
thus  obtained,  from  the  action  of  rain.  It  ia  sufflciout  to  give 
tbsm  three  coata  of  aUicate  of  potaas  dissolved  ia  water. 

TabaMO  ia  rranse.— Tho  following  table  trcm  a 
recent  report  abowa  that  the  consamptiaii  of  tobacco  in 
**  haa  bnn  ateadily  inoreaalug  ' — 
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Popnlation. 
29,250.000 

ai,s7a'a53   . 

32,731,2GB 
3*,0I8,71S 
35,546,919 
37,133,424 
37,807,203 
35,844,41* 
.     38,643,037 


EilorramDus. 

.       8,981,403  .. 

.  11,595,084  .. 

.  11,071,038  .. 

,  18,481,934  ,. 

.  19,718,099  .. 

.  28,019,803  .. 

.  30,627,663  .. 

.  27,031,000  .. 

.  31,188,848  ., 


8EI 


The  amonnt  conaumt-d  in 
_iuch.  Snufl-takini 
lerieure,  Burc,  and  Kuro-pt-l<oir,  at  tha  maximum 
rats  of  376  grammps  per  head ;  and  least  in  the  depart- 
ments of  Boubs,  Pyrenees  Orientates,  Nerd,  Haot  Bhin, 
and  Haute  Savoio,  whera  the  average  ia  but  100  gramnua. 
In  smoking,  however,  there  is  rather  a  revene  otder  ef 
things,  the  Noid,  Hiut-Uhin,  and  Paa-de- Calais  consuming 
at  the  rate  of  two  kilogrammes  per  head,  wtkilo  the  minimum 
is  found  in  Haute  Savoie,  Cantal,  CorTJze,  Creuae,  Arsyion, 
Dordogne,  Lot,  and  Login,  lea  departments  ooly  oonanme 
tobacco  above  tho  aversge,  while  70  are  actually  balow  it.  If 
alt  France  smoked  the  same  quantity  as  do  the  people  of 
Noid,  Haat-Uhln,  and  Pas-de-Calsia,  the  ooosumption  for 
the  whole  coimtTT  would  be  73,288,174  kilognmauw,  in- 
ataadot  31,000^000;  uid  via  veria  it  would  be  only  S,M5,96S 


kilDgTammea  if  calculated  according  to  the  a 
which  la  only  it  the  rate  of  1 71  B 


of  Wire, 


MO 
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nsxrnros  of  ths  socistt. 

Obdikaby  MSBTHrOS. 
"Wednesday  evenings,  at  eiglit  o*olodk:— 

May  4. — "  Buying  and  Selling ;  its  Nature  and  its 
Tools."  By  Professor  Bonajct  FmoB,  M.A.  Lord 
ALFKEn  S.  Obttbchill  will  preside. 

Mat  11. — **TheMannfaotuie  of  Glass  f or  Deoorative 
Purposes.**  By  H.  J.  Powell  (Whitefriars  Glass 
Works).  WiLLZAK  SpornswooBE,  LiL.D.,  P.R.S.|  will 
preside. 

Mat  18.— ^'The  Electrical  Railway,  and  the  Trans- 
mission  of  Power  by  Electricity.*'  By  Alezandeb 
SiEXENS.    Dr.  SiEUSNS,  F.II.S.,  will  preside. 

Foreign  and  Colonial  Section. 

Tuesday  evenings,  at  eight  o'clock : — 

Mat  10. — **  Trade  Relations  between  G^reat  Britain 
and  her  Dependencies."    By  William  Westoabth. 

Applied  Chemistry  and  Physics  Section. 
Thursday  evenings,  at  eight  o'clock : — 

May  12. — *'  Recent  Progress  in  the  Mannfaoiure  and 
Applications  of  Steel.'*     By  Prof.  A.  K.  Huwtctoton. 

May  26.— -"  Telegraphic  Photography.**  By  Shel- 
TOUD  BnjwELL.  Prof.  W.  G.  ^Vdams,  F.R.S.,  will 
preside. 

Indian  Section. 

Friday  evenings,  at  eight  o'clock : — 

Aran,  29.— "The  Building  Arts  of  India.*'  By 
jQeneral  Maclaoan.  A2P>bew  Casbels,  Member  of  tibia 
Indian  Council,  will  preside. 

Mat  13.— **Buniukh.*'  By  General  Sir  Abthub 
Pbaybe,  G.C.M.G.,  K.C.S.I.,  C.B.  1^  Ruthebfobd 
Alooce,  K.C.B.,  will  preside. 

Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantor  Leoturbs. 

Monday  evenings,  at  eight  o'clock : — 

The  Fourth  Course  will  be  on  "  The  Art  of  Lace- 
making,**  by  Alan  S.  Cole.    Four  Lectures. 

Syllabut  of  the  Courn. 

Lectube  III. — Mat  2. 

Fringes.  Twisted  thread-work  in  England  in  the 
15th  century.  Barly  designs  for  plaited. and  twisted 
threads.  Italian,  Flemish,  French,  and  English  pillow 
lace.    Laces  of  primitive  design. 

Lectube  IV. — Mat  9. 

M99um^  as  to  styles  of  design  in  hand-made  lace. 
Traditional  patterns.  Sketch  of  the  development  of 
inventions  for  knitting  and  weaving  threads  to  imitate 
lace.  Differences  between  machine  and  hand-made 
laees.  Modem  hand-made  laces  at  Burano,  Bruges, 
Honiton,  &c. 

This  course  will  bo  illustrated  by  specimens  of  laoe. 
Diagrams  and  photogfraphs  enlarged  will  be  shown  by 
means  of  the  lantern  and  oxyhydrogen  tight. 

The  Fifth  Course  will  be  on  "  Colour  Blindness 
and  its  Influence  upon  Various  Industries,"  by; 
R.  Brudenell Carter,  F.  B.C.S.    ThreeLeotures.. 

May  16,  23,  30. 


MJUBTlH.Gt  FOB  THS  SJIBilim  WBXK. 


Euamen^  Club,  Imw  of  Conit  Hotd,  HaHboi 

4  p.m.    3Ir.  T.  Duckham,  "The  Effect  of  L 

Owned  by  Oorporate  bodies." 
Roysl  Insotiittoii,  Anwm«rif^Btwflt,  W.,  2  p-ia 

Meetiiig. 
Inititute  of  SurvCTois,  IS,  Great  George-stit 

8  p.m.    Mr.  O.  M.  Freeman, "  Land  Iaw  Rd 
MecUoal,  11,  ChaadoB  -  atreet,  W.,  8^  p.m. 

Oration. 
Tictoria  Institute,  7,  Adelphi4etzace,  W.a.  8  r 

W.  D.  Ground,  "  An  Examination  of  the  T 

of  Mr.  Herbert?  Bpenoer." 
Law  Amendment  bodetsr,  i,  Adam-street.  Adeli 

8  p.m.     A  Diacossion  on  the  *'  CopTright  I 

bem^  promoted  by  the  Society,  to  be  open 

statement  by  Dr.  John  Westlake. 

Tuesday,  Hay  3bd... Royal  Inatitation,  Albenuuie-«l 
a  p.m.  Prof.  Dewar,  '*  The  Non-Metallic  £ 
(LectnrcU.) 

Central  Chamber  of  Agricultnre  (at  the  Hot* 
SodiiTY  OF  Arts),  11  a.m. 

Civil  Engineers,  26.  Great  Geonre^^n^t,  W« 
8.W.,  8  p  m.  DisoiuiHiDn  on  Mr.  Walter  E, 
Paper,  "The  Relative  Value  of  Vplan«l  ; 
Waters  in  Pkxiducin^Jr  Scour." 

Pathdlogioal,    68,    Bemen-street,    Oxfard-«t 


8^  p.m. 
«bli( 


HOSAAT. 


m.) 


0J 


Biblical  Archseoloiry.  J>.  Conduit-8tre<»t,  W,,  S  p.i 
Ernest  de  Bunaen,  ••  The  date  of  Menos."  \ 
Eisenlohr,  "  An  Historical  Inscription." 

Zoological,  11,  Hanover-square,  W.,  8^  p.m.  1. 
Parser,  *'  Some  Points  m  the  Anatomy  of  t 
in  the  Hare  and  Rabbit."  2.  Prof.  F.  Jc 
"Contributions  to  the  srsteinatie  arrampm 
Aaieroidea.  Part  I . ,  "  The  species  of  the  frenu 

5.  Dr.  M.  Watson,  "Additional  Dbaex^-oti 
Anatomy  of  the  Spotted  Hyasna."  4.  M 
Thomas.  "  The  Indian  species  of  the  genus  1 

Wkdnksday,  May  4tr... SOCIETY  OF  ABTS,  J 
Adelphi,  W.C,  8  p.m.  Prof  Boniimy  Priri 
and  SeUing;  its  Nature  and  its  TooL»." 

Iron  and  Steel  Institute,  25,  Great  Crc<iTge-f4 
1(^  a.m.,  General  Meeting  of  Memlters.  Thi 
Elect  (JosiahT.  Smith,  Em.)  will  deliwr  hi 
Address.  A  Selection  of  Papers  will  be  rei 
cussed. 

Entomological,  11,  Chandoe-strect,  W..  7  p.m 

Archfeological  Institut*',  16,  New  Bnrlington- 
4^  p  m.    Annual  (ieneral  Meeting. 

Obstetrical,  53,  Bemers-street,  Oxf  brd-etxeet, 

TnuisDAY,  May  5TH...Royal,Burlingtoii-lious*,  W.,  4 

Antiquaries,  Buriington-house,  W.,  8^  p.m. 

linnean,  Burlington-house,  W.,  8  b.m.    1.  P 

Balfour,  "  The  Dragon's  Blood  Trtc  and  ita 

2.  Prof.  G.  Busk,  ••  New  Species  of  CriUtH*> 

ChalUnger  Expedition."  8.  Prof.  Bavley  Bal 

Genera  of  Plants  from  Madagascar.^' 

ChemioU,  Burlington-house.  W.,  8  p.m.      1 

the  Election  of  Tdlows.    2.  Mr.  E.  W.  Pn 

Action  of  Iliwiic  Add  on  Atmospheric  Nil 

Mr.  R.  T.  Plimpton,  '*  The  Active  and  Inai- 

mines."    4.  Mr.  L.  D.  Thome,  *'  The  Pn»d 

Action  of  Alkalies  on  Ethyl  /g.  Ethylacetu- 

6.  Mr.  T.  Purdie,  "  The  Action  of  SM-dium 
on  Fumaric  E^er." 

South   London   Photograj^iic   (at   the  Hon 

Society  op  Arts),  8  p.m. 
Royal  Institution,  Albermarte-irtreet,  W.,  3  , 

Tyndall,  "  Paramagnetism  and  Diamagnetiri 

txire  n.i 
Iron  and  Steel  Institute,  25.  CJreat  George^st 

10  a.m.    Beading  and  Discussion  of  Papen 
Civil  and  Medianiou  Engineers,  7,  Weetxnmste: 

S.W.,  7  p.m.    Annual  Meeting. 

Friday,  Mayl  6TH....Boyal  United  Service  Institiite, 

yard,  8  p.m.     Captain  J.  T.  Bucknill,  *'  Hm 

of  BuiloingB  from  Lightning.** 
B^al  Institntion,  Albemaxle-fiareet,  W.,  8  p.! 

Meeting.    9  p.m.    The  Hon.  Otoigs  Brod 

Land  Syitems  of  England  amd  of  Trahml " 
Ge<dogi0t«'  Association,  UniTenitrCoDqBe,  W 
Philological,  XTnitenftf  College,  w.C;  8  pJ 

MartSoeaii,  **The  Btato-BoBMiiielNalML*' 
Iron  and  Bte^  lAstititif  88,  Qwrt  -Oilg*  ill 

10a.m.    Beading  and  DiieaMriflQ  tf  I'Npcn 

and  oonaludcd< 
Qnekett  Microsaopioal  Chib,  T3tf  mMif  Oril 

NalSmi  Health  Boefaty, »,  Hnlftwa  thiJl, 
(Drawing-room  Leotima.)  Mr.  C«  K. 
*•  Sanittty  RekrtioPs<rfJiPMiflag«41Wf  Kb 


6aTDBD4T,  May  7TH...Boyal  Iiutitattaw ___ 

3  p.m.     Prof.  Henry  MbM;  ••BcoUntf 
English  Literatnie."    (Putn.) 
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NOTICES. 


CAVTOB  LEOTUBKS. 

ird  lecture  of  the  fourth  Course  on  **  The 
ace-makiiig  "  was  delivered  by  Alan  S. 
Monday,  2nd  inst.  Attention  was  drawn 
kdual  growth  of  design,  as  exhibited  in  the 
;  Italian,  Flemish,  French,  and  English 
;e,  and  the  distinctive  characteristics  of 

Brussels,  and  Valenciennes  lace  were 
ut.  A  series  of  specimens  of  lace  were 
,   and  enlarged  photographs  of  repre- 

pieces  were  shown  by  means  of  the 
id  ozy-hydrogen  light. 


kRT  FOBHiraBE  EZHIBITIOir. 

tparations  for  the  Exhibition  of  Works  of 
dd  to  Furniture  at  the  Boyal  Albert  Hall 
>eing  proceeded  with,  and  it  is  expected 
Exhibition  will  be  opened  on  Thursday, 
',  at  the  same  time  as  the  General  Art 
a  at  the  Albert  HaU. 


SEDIITGS   OF   THE    SOCIETY. 


D  CHSXI8TBT  AED  PHT8IC8  SECTION. 

ly,  April  28,  1881 ;  Allkn  Thompson, 
I.S.,  in  the  chair, 
per  read  was  on — 

PUKITIES  IN  WATEE,  AND  THEIR 
KNCE  UPON  ITS  DOMESTIC  UTILITY. 

!•  StiUlBgflMt  Jolmson,  M.B.O.S.,  F.0.8. 

re  some  impoiities  found  in  the  water  of 
m  espedaUy  in  those  rivers  which,  like 
e  immediate  neighbourhood  of  this  build- 
I  iheir  oourse  through  large  towns, 
g  irliidi  I  thaJl  have  little  to  say  this 
I  flUude  to  organic  impurities,  the 
f  Hfing  beiDgt,  sewage,  and  the  like,  and 
B  for  JkMping  silence  upon  this  great 


subject  is  the  incompleteness  of  our  knowledge 
regarding  it.  Our  highest  medical  authorities 
seem  to  be  at  variance  as  to  the  nature  and  degree 
of  the  baneful  influence  exerted  by  those  impuri- 
ties which  I  have  mentioned  upon  the  human 
economy,  with  the  exception  of  the  so-called 
specific  poisonous  products  of  such  diseases  as 
typhoid  and  cholera;  and  our  highest  chemical 
authorities  are  very  much  at  variance  as  to  the 
best  method  of  estimating  or  determining  the 
amount  of  these  organic  pollutions  in  waters,  as 
they  also  are  in  the  various  accounts  they  give  of 
the  processes  by  which  nature  removes  them.  It 
would  ill  become  me,  therefore,  to  do  more  than 
bint  at  the  existence  of  this  source  of  contamina- 
tion of  water,  unless  I  stood  prepared  to  bring 
forward  some  new  facts  or  experiments  throwing 
light  upon  the  subject,  which  I  am  not  in  a  position 
to  do.  I  must,  therefore,  confine  myself  this  even- 
ing to  the  discussion  of  some  of  the  more  important 
inorganic  impurities  contained  in  natural  waters* 
and  their  influence  upon  the  domestic  utility  of  the 
inportant  liquid  which  contains  them. 

The  word  "impurities"  has  occurred  several 
times  already  in  this  paper.  I  have  also  spoken  of 
'*  pollutions  **  and  **  contaminations,"  all  of  which 
expressions  tend  to  convey  the  idea  that  the 
presence  of  substances  so  described,  in  the  water 
we  drink  and  employ  for  household  purposes 
generally,  must  needs  be  injurious  and  pre- 
judicial. Now,  the  tendency  of  this  paper  will 
rather  be  to  show  the  great  usefulness  of  many  of 
these  so-called  ** impurities"  in  natural  waters; 
and  the  word  is  used  here  in  its  strictly  chemical 
sense,  to  indicate  anything  which  we  find  in  and 
accompanying  water  which  is  not  the  chemical 
compound,  H,0. 

Pure  water,  the  compound  containing  two  atoms 
of  hydrogen  combined  with  one  atom  of  oxygen« 
is  a  pure  chemical  substance  which  is  never  found 
in  nature.  We  explain  this  by  the  statement  that 
water  exerts  a  solvent  action  upon  various  gases 
and  solids. 

It  is,  then,  by  virtue  of  its  solvent  action  that 
water  becomes  impregnated  with  the  impurities  of 
which  I  am  to  speak;  and  I  will,  therefore,  ask  you 
to  follow  me  while  I  make  a  few  preliminary  re- 
marks upon,  and  show  you  a  few  experiments 
illustrating,  the  nature  of  solution.  The  process 
of  solution  consists  essentially  in  a  change  of 
physical  state,  without  alteration  of  chemical  con- 
stitution. Thus,  when  sugar  or  common  salt  is 
dissolved  in  water,  we  can  obtain  the  solid  sugar 
or  chloride  of  sodium  by  simply  evaporating  the 
water;  and  those  are  instances  of  true  solution; 
but,  if  metallic  copper  be  dissolved  in  nitric  acid« 
that  is  an  instance  of  solution  accompanied  by 
chemical  change;  for,  if  we  evaporate  the  blue 
liquid  thus  obtained,  we  have  a  deposition,  not  of 
metallic  copper,  but  of  nitrate  of  copper,  the  salt 
formed  by  the  chemical  action  which  takes  place 
between  that  metal  and  nitric  add.  Solution 
proper,  then,  consists  in  a  change  of  physical  state 
simply  without  change  of  chemical  constitution. 
Now,  we  know  of  but  three  physical  states  in  which 
matter  can  exist,  the  solid,  the  liquid,  and  gaseous. 
The  solvent  or  substance  which  brings  other  sub- 
stances into  solution  is  usually  a  liquid.  The 
dissolved  body  may  be  either  a  solid  or  a  gas. 

Nowy  the  physical  state  in  which  we  find  any 
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substance  depends  to  a   great  extent  upon  the 
nature  and  intensity  of  the  physical  forces  which 
happen  to  be  acting  upon  it  at  the  time.     Besides 
the  action  of  solvents,  the  two  physical  forces,  heat 
and  pressure,  exert  a  powerful  influence  upon  the 
physical  state  of  matter.    The  essential  difference 
between  the  three  physical  states  of  matter  is  one 
of  the  relative  freedom  of  motion  which   exists 
between  the  molecules   or  ultimate  particles  of 
which  the  matter  consists,  the  gaseous  form   of 
matter  possessing  the  greatest,  whilst  the   solid 
possesses  the  smallest,  degree  of  molecular  mobility. 
Qeat,  on  the  one  hand,  increases  this  mobility  of 
the  molecules  of  matter,  whilst  pressure  has  the 
reverse  effect. 
•  Next,  observe  that  the  solvent  (liquid  water,  e,g,) 
is  in  the  intermediate  condition,  as  regards  moleculiEtr 
mobility,  between  the  solid  and  uie  gas,  whose 
physical    state  it  must  assimilate  wiUi  its  own 
before  it  can  bring  them  into  solution.    It  follows, 
then,  that  the  liquid  solvent  must  bind  a  gas  in 
chains,  as  it  were,  must  diminish  the  free  mobility 
which  exists  among  the  particles  of  that  most  elastic 
form  of  matter,  whilst  it  will  have  to  increase  the 
molecular  mobility  of  the  comparatively  sluggish 
solid,  in  order  to  make  them  resjiectively  assume 
its  own  physical  state.      Accordingly,  we  should 
expect  to  find  that  a  liquid  will  have  its  solvent 
action  upon  solids  increased  bv  the  application  of 
heat,  whilst  its  power  of  dissolving  gases  will  be 
diminished  by  heat,  but  improv^  by  pressure. 
And  these  laws  are  obeyed  in  almost  all  instances. 
I  wiU  now  show  you  one  or  two  experiments,  to 
illustrate  these  preliminary  remarks  upon  solution. 
When  I  stir   up   these   two  white   powders    in 
separate  beakers  of  hot  distilled  water,  you  observe 
that    one  of    them   (which    is    powdered  sugar) 
becomes  readily  incorporated  with  the  water,  changes 
its  physical  stiate,  assuming  that  of  its  solvent,  is 
dissolved.    That  is  an  instance  of  a  soluble  sub- 
stance.   This  other  powder,  however,  refuses  to 
do  anything  but  remain  partially  suspended  in  the 
water,  making  the  liquid  look  milky,  whilst  the 
greater  part  of  it  (for  it  is  very  heavy)  sinks  and 
remains  at  the  bottom  of  the  beaker.     It  is  the 
salt  called  sulphate  of  baryta,  and  is  one  of  the 
most  insoluble  bodies  known. 

To  illustrate  the  effect  of  heat  in  assisting  the 
solution  'of  a  soluble  solid  substance  in  a  liquid, 
it  will  be  sufficient  to  cool  this  hot  saturated 
solution  of  iodide  of  lead,  when  we  find  that 
water,  which  was  capable  of  retaining  a  large 
quantity  of  that  salt  in  the  liquid  stete  whilst 
hot,  becomes  incapable  of  doing  so  as  it  cools, 
and  the  excess  of  salt  separates  out  from  the 
solution  in  the  crystalline  form. 

To  demonstrate  the  action  of  heat  in  retarding 
the  solution  of  a  gas  in  a  liquid,  I  will  first 
pMS  up  a  little  water  into  this  tube  (which  con- 
tains dry  ammonia  gas  confined  over  mercury). 
As  soon  as  the  water  reaches  the  gas,  you  see  that 
the  latter  disappears,  being  dissolved  by  the  water. 
Now,  if  I  pour  a  little  hot  water  over  the  out- 
side of  the  tube,  we  shall  soon  see  the  effect  of 
heat  in  increasing  the  moleciJar  mobility  of  the 
ammonia,  for  the  restraining  power  of  the  water, 
at  this,  high  temperature,  Incomes  insuffioient  to 
control  the  elasticity  of  its  volatile  companion, 
and  the  ammonia  bursts  its  chain  and  resomeA 
i^  gaMOiu  condition.    Am  the  tabe  cools  again, 


the  solvent  power  of  the  water  is  again  triox 
and  the  gas  disappears.  Not  only  di 
temperature  of  the  liquid  solvent  exert 
fluence  upon  the  quantity  and  quality  of  ' 
stances  which  it  is  capable  of  dissolving ; 
solvent  action  of  a  liquid  is  often  consi 
modified  by  the  presence  therein  of  sul 
which  it  has  already  dissolved. 

Wo  will  consider  this  influence  of  di 
matter  in  water  upon  its  solvent  action  oi 
forms  of  matter  somewhat  fully,  since  it 
to  explain  the  presence  of  some  of  t 
purities  found  in  waters ;  and  it  will  b 
venient  to  divide  the  subject  into  two 
viz. : — 

1.  The  influence  of  dissolved  gases  a] 
solubility  of  solids. 

2.  The  influence  of  dissolved  solids  a] 
solubility  of  other  solids. 

1.  Excluding  those  cases  in  which  a  c 
action  occurs,  resulting  in  the  production 
insoluble  compound  by  the  action  of  a  d 
^as  upon  one  or  the  other  of  the  elements 
m  a  ^ssolved  solid,  the  general  tendency 
dissolved  gas  to  increase  the  solubility  of  i 
their  common  solvent.  As  an  illustratioi 
I  will  cover  this  solution  of  copper  sulphal 
strong  solution  of  ammonia  gas  in  wat( 
see  now  three  layers  in  the  containin( 
Below  the  blue  solution  of  copper  sulpha' 
the  colourless  solution  of  ammonia  gas  i 
and  between  the  two,  a  light  blue  turb 
the  turbidity  of  which  is  due  to  the  prcse 
of  suspended  hydrated  oxide  of  copper,  a  i 
which  is  insoluble  in  pure  water,  and 
neutral  and  alkaline  solutions,  but  which  i 
in  a  solution  of  ammonia  gas  in  water, 
a  dark  blue  liquid,  which  you  see  is 
when  I  stir  up  the  contents  of  the  beakej 
are  other  instances  which  will  occur  to  ever] 
of  solid  bodies  quite  insoluble  in  pure  water 
to  the  solvent  action  of  a  solution  of  ammo: 
water.  It  appears,  then,  that  the  disso 
confers  a  degree  of  molecular  mobility  upon 
which  has  dissolved  it,  or  at  least  cna 
water  to  produce  the  requisite  freedom  o 
amongst  the  molecules  of  an  otherwise 
solid,  which  is  necessary  in  order  to  com 
assume  the  liquid  state. 

2.  It  is  frequently  observed,  and  c 
amount  the  h^ogen  group  of  elements, 
insoliH)le  salt  is  rendered  soluble  by  the 
in  their  common  solvent  of  a  very  solu 
body.  One  of  the  most  striking  and 
examples  of  this  is  seen  in  the  case  of  the 
curie  iodide,  which  is  entirely  insoluble 
water,  but  is  readily  dissolved  by  water  ( 
with  potassic  iodide — a  very  soluble  sal 
essential  that  the  potassio  iodide  beprf 
somewhat  concentrated  solution,  for,  «i  y 
this  beaker,  when  a  solution  of  mercuric 
one  of  potassic  iodide  is  mixed  witii  alarg 

Sure  water,  the  red  mercurio  iodide  a^pei 
f  there  be  any  ohemioal  action  bettmn 
iodides  in  this  case,  it  is  of  the  rery  feeUi 
Indeed,  some  experiments  of  my  eoUeaf 
J.  M.  Thomson,  have  tended  :tQ  show  thi 
double  salts  formed  br  dissolving -intolil 
gen  compounds  in  •olnble  onet  b«eo«p 
all,  they  are  molecular,  noi-  atonio  eottli 
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it  an  events,  intereiiting  to  remark,  that 
dissolyed  solid  assists  the  solution  of  another 
»dy,  it  is  the  more  soluble  substance — that 
8  endowed  with  freest  molecular  mobility — 
wires  to  bring  about  the  liquefaction  of  the 
luggish  solid;  and  there  are  instances  of 
laon  which  cannot  be  at  all  explained  by 
si  action,  as  in  the  case  of  the  solubility  of 
ime  iQ  a  strong  solution  of  sugar, 
imetimes  happens  that  the  action  of  a  solvent 
fted,  by  the  formation  of  a  protecting  film 
DsolablQ  substance  upon  the  surface  of  an 
led  solid.  Thus,  marble,  which  is  a  compact 
IiDA  variety  of  carbonate  of  lime,  is  freely 
?d  by  a  solution  of  hydrochloric  acid  gas  in 
&c  only  solid  product  of  the  accompanying 
d  action  being  the  salt  known  as  calcic 
).  Now,  calcic  chloride  is  freely  dissolved 
!r,  and,  as  each  particle  of  it  is  formed  on 
ace  of  the  marble,  it  is  dissolved  off  by  the 
md  fresh  surfaces  of  marble  are  constantlv 

to  the  action  of  the  hydrochloric  acid. 
W6  immerse  marble  in  water  containing 
drocbloric  acid  and  sulphuric  acid  in  solu- 

surface  speedily  becomes  covered  with  an 
B  film  of  calcic  sulphate,  and  the  action 
llarble  is  still  there  in  abundance  ;  hydro- 
kcid  is  also  present  in  quantity,  adequate 
cient  for  its  solution ;  but,  by  reason  of  the 
ing  insoluble  film  of  calcic  sulphate,  they 
rent^  from  acting  upon  one  another, 
lemical  force  can  only  act  at  infinitesimally 
stances."  Another  instance  of  the  pro- 
.ction  of  an  insoluble  film  upon  the  surface 
icrwise  soluble  solid  is  seen  in  the  case  of 
k  ferrous  sulphide.  When  this  substance 
upon  by  sulphuric  acid,  the  salt  known  as 
(ulphate  is  produced.  Now,  green  vitriol, 
IS  sulphate  does  not  dissolve  in  cold,  strong 
c  acid,  but  it  dissolves  readily  in  hot  dilute 
c  acid.  When,  therefore,  I  pour  cold  oil 
1  over  this  ferrous  sulphide,  there  is  little 
tion,  a  film  of  ferrous  sulphate  forming  on 
ace  of  the  sulphide,  and  protecting  the 
i  beneath  from  the  action  of  the  acid ;  but 
pour  water  into  the  containing  vessel,  a 
tion  is  at  once  set  up,  heat  being  developed 
Gidmizture  of  the  water  with  the  acid,  cold 
sulphuric  acid  beinff  converted  into  hot 
olphuric  add,  which  dissolves  off  the  ferrous 
e  as  fast  as  it  is  formed. 

now  pass  on  to  a  consideration  of  some  of 
irities  contained  in  natural  waters — in  water 

supplied  to  us  for  use  in  every-day  life — 
iniirf  where  that  is  possible,  the  sources  and 

of  contamination,  and,  further,  discussing 
if  precautions  necessary  for  the  removal  of 
ipurities  as  are  prejudicial  to  the  domestic 
3f  this  valuable  agent.  First,  then,  wo  will 
rthe  fps  found  in  solution  in  natural  waters, 
•me  trifling  exceptions,  viz.,  some  of  the  rarer 
[  waters,  the  gases  dissolved  in  water  are 
which  are  present  in  our  atmosphere — 
,  nitrogen,  carbonic  acid,  and  ammonia. 
ygen  and  nitrogen  gases,  the  elementary 
lentsof  the  atmosphere,  are  present  in  it 
riaUe  quantities,  and  are  far  loss  soluble 
A  o&^r  two. 


constantly  being  removed  by  plants  and  vegetable 
organisms,  but  they  are  also  more  soluble  in  water 
than  the  first  two.  The  carbonic  acid  is  present  in 
larger  proportion  than  the  ammonia,  whilst  it  is 
also  far  less  soluble  than  the  latter  gas.  Indeed, 
after  a  long  continued  fall  of  rain,  the  presence  of 
ammonia  in  the  air  of  a  place  is  haroiy  recogni* 
sable. 

Spring-waters  are  very  apt  to  contain  much 
larger  quantities  of  00^  than  rain-water  or  river 
water.  Meandering,  as  they  frequently  do,  through 
subterranean  passages,  they  are  exposed  in  their 
course  to  infiuences  peculiarly  favourable  to  their 
conversion  into  strong  solutions  of  this  gas.  The 
earth  being  the  common  receptacle  for  dead  organic 
matter,  and  her  cavities  being  in  many  cases  never 
penetrated  by  the  6un*s  rays,  or  ventilated  in  any 
way,  accumulations  of  carbonic  add  are  to  be  ex« 
poctcd  in  these  regions.  The  water,  then,  which 
is  often  very  cold  (it  may  be  produced  by  melted 
snows),  is  churned  up  at  frequent  intervals  along  its 
course  with  these  terrestrial  erases,  and  becomes, 
in  consequence,  highly  charged  with  them. 

Wc  are  able  to  demonstrate  the  presence  of  dis- 
solved gases  in  water,  by  simply  boiling  it  in  an 
apparatus  such  as  this  which  I  now  show  you,  and 
collecting  the  permanent  gas  which  escapes,  as  is 
being  done  here.  The  presence  of  these  dissolved 
gases  in  water  appears  to  be  in  every  way  benefidal. 
If  we  consider  water  as  a  beverage,  the  sparkling 
and  refreshing  effect  of  s])ring- water  is  largely  due 
to  the  dissolved  gas,  especially  to  the  carbonic 
acid  gas  which  it  contains.  Again,  boiled  or  dis- 
tilled water,  from  which  the  gases  have  been  ex- 
pelled by  heat,  is  mawkish  and  insipid,  but  may  be 
again  rendered  palatable  by  aerating  it  with 
charcoal.  But  more  than  this,  absolutely  ^-free 
water  (which,  however,  can  only  be  obtamed  by 
boiling  water  in  vacuo),  boils  at  a  temperature 
considerably  above  lOO^C,  and  with  violent  ex- 
plosion. 

Again,  it  is  probable  that  the  oxygen  dissolved 
in  water  oxidises,  and  removes  some  of  the  more 
readily  putresdble  organic  matters  contained 
therein ;  and  it  certainly  is  of  the  utmost  import- 
ance to  the  life  of  fish.  The  dissolved  gases  in 
water  also  exert  an  important  influence  upon  its 
solvent  action  for  solidis,  as  we  shall  now  find. 
The  solid  substances  dissolved  in  waters  are 
generally  chlorit'les,  sulphates  and,  carbonates  of  the 
alkalies,  and  of  the  alkaline  earth  metals. 

Those  waters  which  contain  the  alkaline  earths 
in  solution,  are  divided  into  (I)  calcareous  and  (2) 
magnesian  waters,  the  former  containing  sulphate 
or  carbonate  of  lime  in  solution,  the  latter  sul- 
phate or  carbonate  of  magnesia.  Such  waters  are 
said  to  be  hard.  Now,  itr  is  in  the  case  of  the 
carbonated  calcareous  and  magnesian  waters  that 
we  observe  most  distinctly  the  influence  which  a 
dissolved  gas  may  exert  in  modifying  the  solu- 
bility of  a  solid  in  their  common  solvent.  For 
the  carbonates  of  lime  and  magnesia  are  in- 
soluble in  pure  water,  or  nearly  so;  but  con- 
siderable quantities  of  these  salts  may  be  brought 
into  solution  by  water  charged  with  carbonic  add 
gas.  For  instance,  if  I  bubble  carbonic  add  gas 
through  this  clear  lime-water,  we  first  observe 


we  nrst  ooserve  a 
miUdness,  duo  to  formation  of  the  insoluble  car- 
earbonic  add  and  ammonia,  or  compoimd  '  bonate  of  lime ;  and  on  continuing  to  pass  the  gas, 
ire  chiefly  products  of  animal  life,  and  arc   we  finally  obtain  a  clear  solution.    The  dissolved 
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gas  enables  the  water  to  overcome  the  molecular 
sluggishness  of  the  calcic  carbonate,  and  to  reduce 
it  to  the  liquid  condition;  just  as  the  dissolved 
ammonia  gas  in  our  previous  experiment  enabled 
the  water  to  hold  in  solution  the  hydrated  cnprio 
oxide.  Now,  if  I  boil  this  clear  solution  of  bi- 
carbonate of  lime,  the  excess  of  gas  is  expelled  by 
the  heat  (just  as  the  ammonia  gas  was  expelled 
from  its  dissolving  water  when  the  tempera- 
ture of  the  tube  containing  the  solution  was  raised), 
and  the  water,  no  longer  aided  by  the  mobile 
carbonic  acid  gas,  loses  its  x)Ower  of  keeping  the 
calcic  carbonate  in  the  liquid  state ;  accordingly 
that  salt  is  reprecipitated. 

Bearing  the  facts  in  mind,  we  shall  be  able  to 
explain  some  of  the  phenomena  of  nature  in  con- 
nection with  this  subject  of  calcareous  waters. 
We  have  seen  that  spring-waters  are  frequently 
highly  charged  with  carbonic  acid  gas;  now 
carbonate  of  lime,  in  the  shape  of  chalk  deposits  and 
limestones  of  various  kinds,  is  a  very  constant  ingre- 
dient of  the  soil  in  many  parts  of  the  earth's  surface. 
It  must,  therefore,  be  a  matter  of  very  frequent 
occurrence  for  water,  already  highly  charged 
with  carbonic  acid  gas,  to  come  m  contact 
with  carbonate  of  lime  in  the  course  of  its  sub- 
terranean wanderings;  hence  the  frequent  con- 
tamination of  natural  waters  with  dissolved 
carbonate  of  lime.  But  there  is  another  in- 
teresting and  very  beautiful  phenomenon  which 
we  are  enabled  to  explain  by  the  light  of  the 
above  facts.  I  mean  the  formation  of  stalactites 
and  formations  such  as  are  figured  in  the  diagram 
on  the  wall.  Suppose  a  water  holding  in  solution 
much  carbonate  of  lime  and  carbonic  acid  gas  to 
trickle  slowly  through  the  roof  of  a  cave.  From 
each  drop  of  water,  as  soon  as  it  finds  itself  exposed 
to  the  common  air,  some  of  its  dissolved  carbonic 
acid  gas  will  begin  to  evaporate,  and  for  each 
molecule  of  gas  which  thus  leaves  the  water,  a 
molecule  of  calcic  carbonate  will  be  deposited  in 
the  solid  form.  Let  a  few  of  these  solid  particles 
adhere  to  the  roof  of  the  cavern,  and  from  the 
nudeus  thus  formed,  the  production  of  vast  conical 
masses,  such  as  are  here  pourtrayed  with  their 
beautiful  tapering  apices  pointing  towards  the 
earth,  is  only  a  matter  of  time.  The  nature  and 
quantity  of  the  dissolved  salts  in  spring  water 
will,  of  course,  vary  with  the  composition  of  the 
soil  through  which  it  has  passed.  Many  mineral 
waters  are  of  great  medicinal  value. 

We  will  next  consider  the  influence  of  dissolved 
lime-salts  upon  the  domestic  utility  of  water.  Is 
"  hardness  in  water  prejudicial?  If  we  consider 
the  water  as  a  beverage,  the  answer  would  be, 
No.  The  worst  that  hard  waters  have  been 
accused  of  is  that  they  produce  a  tendency  to 
calculous  formations  in  those  who  drink  them. 
But  I  think  the  water-drinker  may  answer  to  that 
charge,  •*  Not  proven."  And,  on  the  other  hand, 
we  cannot  but  remember  that  the  metals  calcium 
and  magnesium,  in  combination  with  phosphoric 
and  carbonic  adds,  play  the  important  part  of 
conferring  the  requisite  degree  of  hardness  and 
stability  to  our  frame — are,  in  fact,  the  eurthy  con- 
stituents of  the  skeleton.  But  there' is  another 
purpose  for  which  water  is  employed,  viz.,  for 
waaning,  and  which  is  hardly  less  important  than 
that  we  have  just  considered.  For  this  purpose 
hard  water  is  certainly  disadvantageous. 


Soap  contains  fatty  acids,  which  form  'u 
compounds  with  the  lime  and  magnena 
waters,  and  no  lather  will  be  produced  til 
lime  and  magnesia  dissolved  in  the  water  b 
predpitated  in  this  way.  And  this  occ 
waste  of  soap. 

Now,  what  is  called  the  temporary  hai 
water  may  be  removed  by  boiling  it.  Th 
sion  of  the  dissolved  carbonic  acid  gas 
means,  leads  to  the  removal  of  the  calcic  a 
from  solution  in  the  water,  and  the  hard 
to  that  cause  is  then  removed.  But  the  wi 
contain  sulphate  of  lime  in  solution,  which 
be  removed  by  boiling  the  water.  On  the  ( 
unless  the  water  had  been  previously  saton 
the  salt,  the  evolution  of  steam  in  boilin 
rather  tend  to  concentrate  its  solution,  and 
permanent  hardness  due  to  this  cause  woul( 
Moreover,  there  is  a  further  objection  U 
water  (except  in  small  quautities)  for  the 
of  removing  its  hardnes,  since,  besides  the( 
tion  of  fuel  which  is  necessarily  incu 
deposited  caldc  carbonate  tends  to  foi 
incrustations,  often  of  considerable  tbicki 
the  walls  of  the  vessel  employed  for  the 
and  if  they  do  not  lead,  as  they  have 
done,  to  dangerous  accidents  by  their 
becoming  detached,  and  producing  exploi 
of  steam,  by  allowing  the  water  to  come 
with  the  strongly  heated  metal  wall  of  1 
yet  must  invariably  cause  great  wast 
owing  to  their  inferiority  as  conductoi 
Therefore,  the  process  of  Mr.  Clark,  whi 
ducted  without  any  application  of  beat  e 
a  great  boon  to  mankind,  especially  as 
additional  advantage  of  clarifying  a 
effectually  as  any  filter. 

The  problem  before  us  is  essentially  ih 
may  dissolved  calcic  (and  magnesic)  car 
best  removed  from  solution  in  water  ? 
may  these  salts  be  converted  into  susp 
insoluble  matter  with  the  smallest  possil 
piture  of  time  and  money  ?  We  have  set 
method  of  boiling  the  water,  though  el 
objectionable  on  the  score  of  expense,  1 
acddents,  &c.  Now,  in  Mr.  Clark's  proc 
I  have  said  is  preferable,  the  suspendec 
calcic  carbonate  produced  has  to  be  re 
subsidence.  There  are  two  methods  by  ^ 
pended  matter  is  removed  from  water 
subsidence  and  filtration,  and  these  pre 
also  adopted  by  man  for  the  same  purpo 
it  is  claimed  for  the  method  of  purificati 
tration  that  organic  matters  are  oxidis 
substances  employed,  e.g.^  charcoal,  whi( 
property  of  retaining  oxygen  gas  in  its  p 
the  process  of  Mr.  Clark  also  undoubted! 
dissolved  organic  matters  from  waters, 
which  is  added  acting  as  a  mordant,  and 
their  predpitation.  Mr.  Clark*sprooes8 is i 
— By  adding  quick  lime  or  hydrated  (sla 
to  a  carbonated  calcareous  water,  the  cai 
gas,  which  is  holding  the  carbonate 
solution,  is  first  removed  by  combiDAtioi 
added  lime,  and  the  carbonate  of  1 
produced  falls,  top^ether  with  that  pn 
solution,  as  a  sohd  insoluble  preemiti 
turbid  water  is  left  to  dear  ty  somU 
is  afterwards  drawn  off  freed  from  i 
hardness. 
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we  hitherto  been  speaking  of  what  may  bo  DISCUSSION. 

unavoidable    impurities    in   water  —  ira-  .     «     .             . ,         , .        "                      . 

»,  viz.,  which  are  introduced  by  natural  Ihe  Cha.rman  said    as  hw  chemistry  was  of  a  very 

w  which  are  beyond  the  control  of  man;  ancient  date  he  shoiUd  not  venture  m  any  rem^ks  he 

efore  concluding.  I  must  aUude,   however  "^'f^^^H  bold  enough  to  makes  to  discnss  the  cheimc^ 

.                  .      *V.     "****"'"   **     >      V    «  ^  part  of  the  subject.     He  had  been  exceedins'ly  flrratined 

to  a  very  important  accidental  source  of  ^^he  lucid  exposition  of  that  part  of  the  extensive 

unstion  of  water,  which  is  sometimes  intro-  subject  which  Mr.  Johnson  had  selected,  as  weU  as  by 

bj  man  himself,  I  mean  the  contamination  the  well-devised  experiments  which  had  been  performed, 

T  with  lead.     And  here  we  shall  find  that  and  which  had  brought  out  so  fully  the  illustration  of 

aenoe  of  dissolved  matters  in  any  water  is  the  principles  laid  before  them.     It  was  quite  neces- 

dy  important   in    modifying    its    solvent  sary  to  avoid,  in  a  paper  such  as  this,  entering  upon  the 

■pen  this  metal.      Lead,  from  the    ease  extremely  extensive  and  diflficult  part  of  the  subject 

•hich    it    is    worked,   aud    the    resistance  involved  in  the  consideration  of  the  organic  impurities 

it  offers   to  atmospheric    action,  changes  ?^  ^**«r»  ^,  ^^^^  could  only  satisfactorily  be  dealt  with 

peratnre,    &c.,    hai    been    found    to    be  V?  %^/?^^  ^^^'    ^/^**  P^  ^^^{f  ^^^  ^^^  ^J" 

»nvenient  metal  wherewith  to  construct  divided  between  two  residences,  m  which  very  opp^^ 

n,     «    «»*w  ^^vcM      u«»v*«Ai/4«   «^/  v^  obAux^i/  extremes  m  the  condition  of  water  existed,  so  that  he 

}r    conveyance    of    water,   Mid    cisterns  had  had  an  opportunity  of  observing,  in  a  general  way, 

storage.       But     lead     is     dissolved    in  the  effects  of  these  conditions.    At  Aberdeen  he  used 

We    quantities  by  some  natuial  waters,  the  water  of  the  Dee,  which  approached  almost  to  dis- 

5     long  -  continued    ingestion     of     that  tilled  water,  with  the  exception  of  course  of  the  gases, 

iven    in     very    minute    quantities,    pro-  aud  in  Glasgow  the  water  of  Loch  Katrine,  which,  was 

ious  symptoms  of  disease  in  the  human  equally  pure  with  the  w^tcr  of  the  Deo,  and  in  both 

K>  much  so  that  the  metal  has  given  its  instances  he  was  made  aware  of  the  circumstances  which 

at  least  two  specific  affections,  lead  colic  ^^  Johnson  had  so  well  explained  with  reference  to  the 

palsy.     It  becomes,  then,  a  matter  of  the  disadvantage  that  might  arise  from  the  purest  water, 

nportance  to  be  able  to  state,   from  a   ™°~  ^^H^^J  JT""^  *l'^  '°^°*T  °    *.^  ^f?^""  -^J^ 

^^t  i.u^  •   J* A-    t  •  i.         tiirough  which  the  water  passed,  or  from  the  cistern 

^  of  the  inCTediento  of  any  given  water     ^  ^^^^  .^  ^^  ^  V^^    mtroduction  of   slate 

JT  not  It  will  be  safe  for  persons  to  drmk  cisterns  must  be  considered  a  very  great  advantage,  as 

«r   after    it   has  been   stored  m   leaden  they  protected    one    against   the  risk,   which    might 

-whether  or  not  that  particular  water  is  occur  from  keeping  water  for  a  long  time  in  leaden 

exert  any  solvent  action  upon  the  metal,  cisterns.    "With  respect  to  pipes,  he  was  quite  aware 

are  able,  in  many  cases,  to  do.     For  it  of  the  evil  when  they  were  new;  and  if  the  cistern 

I    found    that    pure    water,    free    from  was  of   slate,  it  was  only  necessary  that  the   water 

«lved   solids  and  gases,  has  no  solvent  should  be  run  through  the  pipe  a  short  time,  in  order 

jonlead.     But  water  containing  dissolved  to   escape   the   danger  which  might  arise  from  the 

becomes  impregnated    with   lead,   oxide  ^.a*®'^   remamm^  a  considerable  tune  m  the  leaden 

being,  to  a  certain  extent,  soluble  in  ?!?«»•  ^  ^  ^^^Y  T  ""^f?  r  ^  "^t 
^'  '  bemg    produced     simply    from    mattention    to    this 

x^iTkJi*  T»»  J.         L      jt  '      precaution.      He   had    also  had  ample  experience  of 

stical  Deduction  i—Kain- water,  stored  in   ^^te  process  for  softening  water,  for  it  so  happened  that 
^Z^^l.  ?®_  ^i*®^^^?5.J^"n*^&  P^T>oses^    the  water  suppUed  to  the  house  in  which  he  lived  near 

Edinburgh  was  the  hardest  with  which  Professor  Clark 
had  ever  come  in  contact.  Few  were  aware  of  the  evils 
belonging  to  extreme  hardness  of  water.  The  water  to 
which  he  referred,  when  used  for  boiling  meat,  had  the 
effect  of  making  it  quite  red  ;  vegetables  shrivelled  up 
in  a  most  wonderful  way  under  its  influence,  kettles 
became  encrusted,  tea  could  not  be  made,  and  washing 
with  it  was  quite  out  of  the  question.  For  the  cure  of 
this,  by  Dr.  Clark*  s  direction,  he  added  a  ninth  part  of 
lime  water  to  the  ordinary  water,  and  during  the  night 
a  subsidence,  not  only  of  the  whole  of  the  carbonate 
of  lime,  but  of  aU  the  impurities  took  place,  the  water 
being  then  fit  for  domestic  use.  Those  present  must 
have  been  convinced  by  the  author  of  the  advan- 
tages which  should  belong  to  such  impurities  when 
occurring  in  a  moderate  degree,  though  they  might 
not  go  to  the  length  which  the  well  -  known  old 
lady  of  St.  Andrew's  did,  who,  when  great  efforts 
duding,  I  hope  I  have  convinced  most  of   ^^d  been  made  to  mtroduce  new  water  m  the  place  of 

en  tiiat,  though  we  do  not  drink  pure  ?^^J^^?\  ^^  f^'V^''  favourably  looked  upon 
iji!   •"""»"   V  ^"  **wu  xAiixia.   pi»i«    ,      ^     inhabitants    before,    said    that    she    did   not 

would  be  very  much  woree  for  us  if  we  ^^ ^  ^^^  ^^  ^^^  „^^  ^^{^  ^  it  had  neither  ta^te 
that,  wlmst  we  may  sometimes  be  mclmed   ^^^  smell. 

"Why  IB  such  a  substance  here?"  we       „,*  ^-.i^       i.iji^t.i.-«  *.   t 

'  find  at  lart  that  it  seryes  some  important   ,  ^r.  LoTegtoT.  had  been  told  that  m  "pe  «»e»  out  ot 

,rMohh«i«capedo«rken-in.facl  that   ::^^ri^L.te"BtrgT.^''^th^  XtT^^Tjer"^*? 

taminated  with  zinc.  A  great  deal  had  been  said  as  to 
the  impurity  of  water  in  daily  use,  and,  therefore,  he 
should  like  to  know  whether,  supposing  water  passed 
through  say  100  miles  of  iron  pipes,  the  oxidation  of 

vdag   anomalies   as   the   *' impurities  in    the  pipes  would  tend  to  improve  or  deteriorate  the 

quahty  of  the  water. 


rhen  waters  containing  carbonates,  and 
r  sulphates,  in  solution  are  stored  in 
cisterns,  the  metal  becomes  coated 
insoluble  protecting  film  of  carbonate 
>hate  of  lead,  further  action  being 
>reYented,  and  the  water  does  not  become 

stical  Deduction: — Carbonated  and  sul- 
ilcareous  waters  may  usually  be  stored  in 
L  impunity.  The  film  which  forms  on  the 
f  the  metal  should  by  no  means  be  re- 


ters  containing  nitrates  and  chlorides  in 
se  cannot  safely  be  stored  in  leaden 
sinoe  the  nitrate  and  chloride  of  lead  are 
iltp.    The  practical  deduction  from  this  is 


Dally  led  to  wonder  at  the  Wisdom  which 
rough  intricate  and  complicated  labyrinths 
feet  and  timple  end,  and  are  forced  to 
he  altimate  tendency  and  result  of  even 
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■r. 


Maignen  said  it  was  pleasant  to  find  there 
was  no  g^reat  fear  of  mineral  impurities  in  water 
doing  much  harm  to  the  health  of  people.  The  germs 
of  organic  impurities  caused  disease,  but  lime  did 
not  do  BO  except  when  in  excess.  The  ques- 
tion of  softening  water  was  somewhat  a  cumbersome 
matter,  and  it  might  be  egotism  for  him  to  speak 
upon  the  sul^ect,  as  he  had  ventured  to  introduce 
a  process  to  remove  many  impurities  from  water.  The 
object  of  the  jwooess  was  to  impregnate  charcoal  with 
lime,  so  that  when  the  water  was  filtered  through  the 
charcoal,  the  lime  in  the  charcoal  took  up  me  bi- 
carbonate of  lime  in  the  hard  water  to  a  certain  extent. 
This  process  could  be  carried  on  by  filtration,  and, 
through  the  kindness  of  3ir.  Johnson,  he  had  been 
allowed  to  put  upon  the  table  specimens  of  the  filtering 
medium,  and  filters  which  he  had  patented.  In  the 
inside  of  the  filter  was  a  cone,  tne  outside  being 
covered  with  an  asbestos  bag,  and  charcoal  being  put 
into  the  water  ;  upon  its  filtering,  the  bag  beciune 
thinly  coated  with  charcoal,  which  acted  as  an  efficient 
filter. 


posed  by  the  Chairman,  it 
and  the  jopieeting  adjourned. 


was 


Mr.  Clements  said  that  having  paid  some  attention  to 
the  subject  of  impurities  in  water  for  the  last  few  years, 
hefound  there  had  been  many  cases  of  disease  caused  by 
water  from  sewers  passing  through  the  soil  into  wells ; 
and  some  time  ago  he  heiml  of  a  case  which  occurred  at 
Croydon,  where  a  man  had  been  killed  by  drinking  this 
impure  water.  There  appeared  to  be  a  considerable  dis- 
crepancy in  the  opinion  of  various  persons  as  to  finding 
out  whether  water  was  pure  or  not;  and,  some  time  ago, 
a  gentleman  in  the  South  of  London  sank  a  weU  to  obtain 

water,  and  having  procured  what  appeared  to  be  clear  ,.,_  ,-  ji- 
water,  he  gave  some  to  him  (Mr.  Clements),  and,  upon  thickly,  the  mud  becomes  one  mass  th 
testing  it,  he  found  it  was  very  bad,  as  compared  with  !  and,  hardening  as  it  dries,  it  forms  a  cot 
the  water  supplied  by  the  Kent  and  London  companies.  !  effective  protection  against  heat  and  agt 
A  g^at  deal  of  discussion  had  taken  place  upon  the  In  greater  mass,  this  simple  material 
subjectof  impurities  in  water  lately,  and  much  diiference  ~ 

of  opinion  existed  upon  the  matter. 


nrDiAH  sxonov. 

Friday,    April   29,    1881 ;    Andrew  C 
Member  of  the  Council,  in  the  chair. 

The  paper  read  was  on — 

THE    BUILDING    ARTS    OF    INI 
By  Oemeral  Xaelagan,  B.B. 

Everyone  who  has  been  in  India  1 
opportunity,  at  some  time  or  other,  of 
notice  of  the  buildings  in  the  places  a 
he  has  had  to  take  up  his  own  abode  foi 
He  may,  indeed,  be  often  in  places  where 
not  much  to  be  seen.  The  ordinary  dwe 
the  people  will  not  in  India,  more  than  el 
present  much  that  will  be  thought  worth  ol 
Yet,  oven  in  the  simplest  of  dwellings,  < 
see  how  much  can  be  made  of  very  slen 
resources,  and  how  well,  under  the  gu 
ancient  custom  and  personal  experience, 
turned  to  accoimt. 

When  you  hear  of  cottage  walls  made  of 
word  does  not  soimd  nice  to  English  ea 
when  you  see  them,  you  find  they  are  s 
better  than  you  thought.     Put  together  s« 


very   efficient  defensive  works  of  whal 
known  as  mud  forts  in  India. 

How  simply,  also,  do  we  find  roof 
supplied  by  a  skilful  use  of  the  common 
grass  that  grow  in  the  jungle  (jungle 


Mr.  Johnson,  in  reply,  said  that  as  regards  contami- 
nation of  water  with  zinc,  he  had  no  experience.     He 

spoke  with  some  difBdence  upon  such  a  subject,  seeing,,^  j.-*^      •!•  -i- 

flo  many  distinguished  medical  men  present,  but  from  observed,  is  the  familiar  name  both  for 
what  he  knew  he  did  not  think  that  ^c  was  a  danger-  ;  all  uncultivated  waste,  which,  except 
ons  metal,  itbeing  frequently  administered  medicinally,  .  tracts,  commonly  becomes  a  wilderness 
nor  could  he  say  what  action  water  containing  impuri-  '  and  thorny  trees  and  tall  grasses).  A  r 
ties  had  upon  zinc.  As  to  water  passing  through  a  long  :  ing  of  reeds,  of  no  great  mickness,  does 
iron  pipe,  there  was  no  doubt  the  water  would  have  a  !  am)rd  much  protection  against  the  sur 
very  considerable  action  upon  the  metal.  Tlie  pipe  i  ^ot  exclude  the  heaviest  rain ;  but  i 
would  become  corroded,  and  the  water  at  the  pomt  of   wonderful  to  see  what  it  can  do.     At  pL 

^^«'''' H«  o^nM^nf'  Z^'^^T'^iX  ^A%  ^T"^  hills,  you  shall  sec  local  material  of  £ic 
oxice.     He  coula  not   sav,   m  an  on-hand  kind  of ,  .       *  i  ,  ,    m  « 

way,  that  impurities  in  witter  were  always  beneficial,    ^^^^  *^.  *«^^"°*  /^^  roof  covermg    ii 

because,  in  considering  the  question  of  whether  water   ^^^^  effective  way ;  large  flat  dabs  of  e 

would  act  upon  any  metal,  it  was  not  sufficient  to  say  ,  stone,  doing  duty  as  slates,  with  lumps  o 

taiat  the  water  was*  impure.     We  must  always  consider  I  upon  them  to  hold  them  in  their  place. 

what  the  nature  of  the  impurities  is.   "Water  which  was   as  in  most   other  countries,   there  '" 

impure  with  carbonates  and  sulphates  was  safe  to  store  in 

lead,  but,  on  the  other  hand,  water  full  of  nitrates  and 


chlorides  would  be  exceedingly  dangerous  to  store  in 
lead.  As  regards  the  action  of  the  carbo-calcis  filter 
referred  to  by  Mr.  Maignen,  no  doubt  it  was  a  very  good 
plan  for  the  rapid  filtration  of  small  quantities  of  water, 
but  the  great  advantage  of  darkens  process  was  seen 
when  enormous  quantities  of  water  were  required ;  for 
instance,  in  the  case  of  large  institutions,  where  soft 
water  was  necessary.  As  to  the  organic  impurities  in 
water,  he  had  left  that  out  of  consideration  altogether. 
He  was  quite  aware  that  the  commencement  of  his  paper 
was  somewhat  elementary,  but  it  was  impossible  to 
avoid  introducing  some  elementary  facto,  and  he  thanked 
those  who  possessed  knowledge  upon  the  subject  for 
having  had  patience  with  him  while  he  touched  upon 
those  details. 


is 


worth  noticing  in  the  way  in  which  th 
of  available  means  and  materials  are 
account  in  very  simple  ways. 

In  India,  we  notice  next  something  m( 
we  get  above  the  very  lowest  and  pooro 
human  habitations,  we  begin  to  see  vat 
demand  for  some  ornament.  The  oma 
be  of  a  very  rude  character,  but  tli 
Something  is  wanted  more  than  that  th 
shall  serve  its  direct  and  essential  purp 
may  find  ornamentation  given  in  coloor  ik 
carving.  The  white-washed  door  jambs 
streaks  of  ochre,  divetsified  witli  cnrred 
spots,  and  sometimes  more  aml^tloiis  eff 
owner  or  the  village  lirtist.    But  there  is : 


of  a  higher  class  in  the  roQgli  otrrin 
A  rote  of  thanks  to  the  lecturer  having  been  pro-  '  lintels  and  the  door-posts  of  houMS  in  e 
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ending  Tillage^.  Boagh  carvings,  no  doabt, 
iftfin  afe,  of  simple  waving  lines  or  geo- 

pattems,  after  the  fashion  of  greater  and 
cosborate  work  in  large  cities.  They  are 
nuymmetrical,  perhaps,  and  very  uneven, 
lis  is  nothing ;  uie  eye  does  not  care  to  be 
1  m  looking  at  these  things.  The  ideas  and 
Be  good,  if  the  execration  is  sometimes  rustic. 
i  or  not,  the  iffSect  is  very  pleasing.  It  admits 
ie^  of  treatment,  and  the  treatment  rises  to 
IS  degrees  of  excellence.  Bat  the  great  thing 
t  it  is  the  expression  of  a  felt  desire  for  some- 
more  than  mere  needs.   A  something  pleasing 

eje  has  become  a  need,  and  it  finds,  in  its 
I  way,  on  the  spot,  the  art  that  is  capable  of 
|hg  the  demand. 

knctly  similar  application  of  this  art  of 
hkrving  for  external  ornament  is  seen  in  the 
Ik  most  of  the  Indian  rivers.  In  many  of 
huts,  of  which  there  are  numerous  varieties 
^  porposes,  or  for  general  traffic,  there  is  a 
iaek  at  the  stem,  which  gives  the  steersman 
l-iatsed  look-out,  andcommand  of  therudder, 
deck  is  also  the  roof  of  the  little  shelter  of 
oily  and  the  cooking  place.  The  weather- 
ig  which  edges  this  bit  of  deck  on  the  side 
I  ihe  open  body  of  the  boat,  presents  a  con- 

tiirface  to  be  ornamented  with  this  wood- 
A  real  pleasure  to  people  who  have  to 
le  river  boats,  is  this  rude  attempt  at  simple 
ion.  The  crossing  of  an  Indian  river,  in 
-se  of  a  morning  march,  though  sometimes 
LB  and  troublesome  business,  is  oftener  a 
33sing  little  break  in  the  day's  journey 
is  when  there  is  no  unusual  pressure,  and 
are  in  their  normal,  undisturbed  state. 
ou  have  stepped  on  board,  and  your  horse 
L  XH>r8uaded  to  follow,  you  sit  down  to  enjoy 
>f  quiet  rest  as  you  cross  the  steady,  placid 

no  sound  meets  the  ear  but  the  long  splash 
big*  oars,  the  young  day  is  fresh  and  cool, 

low  8un  glances  on  the  smooth  water.  It 
peaceful  and  pleasant ;  and  to  all  the  quiet 
mt  of  the  moment,  it  is  something  added 
this  well-purposed  effort  of  humble  art 
a  rough  and  hard-working,  uncultivated 

It  is  the  sign  of  a  love  for  something  pretty 
at — of  a  care  for  something  more  than  is 

for  the  mere  practical  purposes  of  a  safe 
stantial  ferry  boat. 

ook  with  some  satisfaction  on  these  lowly, 
ising  examples  of  unaided  and  unspoiled 
Tt.  Work  of  this  kind,  of  all  various  de- 
f  higher  merit,  in  point  both  of  construc- 
id  ornamentation,  will  be  found  in  the 
lass  of  private  dwellings  and  shop  fronts,  in 
ys,  yerandah  posts,  latticed  windows,  and 
alconies,  in  the  villages  and  towns,  and 
Qong  the  rude  hill  tnbes,  within  and  be- 
ar frontier.  But  we  take  our  view  of  the 
g  arts  generally  from  works  of  a  more 
lent  character.  We  attach  a  higher  value, 
lin  respects,  to  those  that  have  stood  the 

time ;  that  is,  we  look  to  buildings  erected 

onr  day,  some  of  them  very  long  ago. 

e  is  often  a  sort  of  idea  tnat  one  must  go 

great  way  for  specimens  of  excellence  in 
I  arts,  and,  among  these,  the  arts  connected 
■lil^iwy-  In  India,  as  elsewhere,  people 
«ca  In  the  habit  of  saying  that  no  such 


buildings  are  erected  now,  as  in  the  days  gone  by, 
and  that  certain  old  arts  are  lost.  It  has  becu 
concluded  that  the  capacity  for  such  work  has 
died  out.  It  is  one  phase  of  the  idea  prevailing  in 
all  ages  that  former  times  wore  better.  It  may  be 
the  case  that  we  cannot  point  to  anything  in 
India,  built  within  the  last  hundred  years,  to 
equal  the  grand  Hindu  temples  of  Tan j ore,  the 
Jain  buildmgs  at  Abu,  the  Taj  Mahal  at  Agra, 
the  Jama  Masjid  at  Delhi.  The  occasion  for 
erecting  such  buildings,  and  the  means,  are  wanting. 
We  are  not  warranted  in  adding,  also,  the  ability 
to  design  and  to  execute  them.  It  is  almost  need- 
less to  say  that  for  great  and  beautiful  build- 
ings, great  expenditure  of  money  and  labour  is 
required.  It  was  perhaps  a  stem  necessity  that 
stopped  the  second  tower  alongside  the  stately 
Kutb  Min&r  at  Delhi,  and  the  second  tomb  opposite 
the  Taj,  and  elsewhere  left  intended  works  un- 
finished. The  ability  was  not  wanting,  but  the 
means. 

A  wealthy  prince,  happily  gifted  with  large 
ideas  as  well  as  despotic  power,  orders  a  work 
which  shall  be  *' exceeding  magnifical,''  audit  is 
done.  The  skill  to  plan,  and  the  skill  to  execuie, 
find  full  scope  for  all  their  highest  ambitions. 
Materials  are  supplied  without  stint,  of  whatever 
kinds  may  be  required,  any  number  of  labouring 
hands  are  collected  from  all  quarters  to  order,  and 
there  is  little  question  about  cost.  The  will  is 
there,  and  the  command,  and  the  means,  andthero 
is  nc  hindrance.  These  are  happy  conditions  for 
the  execution  of  splendid  works.  If  the  work  was 
to  be  a  building  of  stately  dimensions,  of  costly 
materials,  and  substantial  construction,  there  you 
have  it.  For  the  master  mind  to  devise  and 
direct  the  whole  was  found  with  the  occasion. 
Given  the  same  conditions  now,  could  India  pro- 
duce such  works  ?  Doubtless  it  could,  though  the 
master  minds,  of  the  class  required,  would  perhaps 
be  cramped  in  these  days  by  unwholesome  in- 
fluences. 

But  besides  the  men,  you  must  have  suitable 
means  to  do  anything  really  effiective  as  well  as 
lasting.  Nothing  great  in  building,  or  perhax)S 
anythmg  else,  can  bo  done  cheaply.  We  remember 
Moli6re's  niggardly  old  gentleman  who  wants  to 
give  an  entertainment,  but  does  not  like  the 
expense.  **Can  you  g^ve  a  good  dinner  for 
ten  guests  (or  say  eight,  for  what  is  enough  for 
eight  will  do  for  ten)-'"  «*  Certainly."  replies 
thec/if/,  who  knows  him  well,  **if  you  give  money 
enough."  **  There,  now,"  says  the  miser*s  obsequi- 
ous friend,  who  is  helping  to  make  the  arrange- 
ments, **  was  there  ever  a  more  absurd  reply  ?  A 
good  dinner  with  plenty  of  money  !  Wby  any- 
body can  do  that.  The  clever  man  is  one  who 
can  give  a  first-rate  dinner  that  costs  very  little." 
Now  this  is  a  kind  of  thing  that  has  sometimes 
been  attempted  with  bricks  and  mortar  ;  and  with 
no  better  result  than  was  to  be  looked  for  in 
Mons.  Harpagon's  dinner.  If  you  try  to  make  a 
cheap  building  that  shall  imitate  a  costly  one,  you 
need  not  be  surprised  if  it  turns  out  unsatisfactory, 
or  something  worse.  Is  anything  of  this  kind  done 
now-a-daysby  the  English  folksin  India  ?  Many  an 
engineer  has  unhappy  experiences  in  this  wajr. 
With  the  money  that  can  he  granted  for  a  certam 
work — and  quite  truly  it  may  sometimes  be  impos- 
sible to  add  to  it— he  is  to  carry  out  something 
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whicb,  done  as  it  should  be  done,  neeiis  more;  bo 
he  has  to  do  it  as  it  should  not  be  done.  **  His 
poverty,  but  not  his  will,  consents."  And  it  is 
the  ungracious  task  of  those  over  him  to  aid  in 
paring  down  what  he  would  like  to  do.  It  really 
sometimes  caunot  be  helped.  The  purpose  is 
server^,  at  least  for  a  reasonable  time.  And,  in 
that  it  has  been  served  in  the  cheaper  way,  there 
is,  so  far,  a  ground  of  satisfaction.  Only  do  not 
let  us  think  that,  as  a  piece  of  work,  it  is  what  it 
really  is  not.  With  supply  of  adequate  means, 
very  respectable  work,  to  state  it  quietly,  has  been 
done  by  the  English  in  India.  Bombay  has  no 
need  to  be  ashamed  of  being  the  place  that  has  to 
receive  most  strangers  on  their  first  arrival.  They 
are  not  made  to  lose,  on  coming  ashore,  the  im- 
pression made  on  them  when  they  steam  into  the 
beautiful  bay. 

If  not  many  fine  native  buildings,  either  Hindu 
or  Muhammadan,  have  been  erected  in  our  time 
in  India,  this  may  not  mean  anything  more 
than  that  the  occasions  for  erecting  such  build- 
ings are  rare,  and  the  resources  that  can  bo 
devoted  to  them.  But  it  may  also,  unfortunately, 
mean  that  the  will  of  the  person  for  whom  the  work 
is  to  be  done  has  been  exerted  neither  wisely  nor 
well.  Within  recent  years,  the  combined  wealth 
and  zeal  of  a  prosperous  Hindu  banker  have  raised, 
at  Mathra,  a  temple  of  no  small  pretension,  which 
at  least  shows  some  capacity  in  the  designer.  The 
additions  which  some  of  the  native  princes  have 
made  to  the  buildings  at  their  capitals  have  not 
been  altogether  unsuccessful,  though  it  must  be 
admitted  that  they  have  often  allowed  taste  to  be 
violated  by  the  admission  of  extraneous  art.  There 
are,  undoubtedly,  evil  influences  of  this  kind  at 
work,  on  many  other  arts  and  manufactures  in 
India  besides  those  belonging  to  building. 

We  might  often  be  inclined  to  believe  that 
native  building  power  has  gone  out  in  other 
countries  where  it  might  be  expected  to  live. 
Greece,  nurtured  by  the  traditions  of  the  past, 
and  taught  by  its  visible  inheritances  still  pre- 
served to  her,  has  done  little  in  modem  tunes 
to  maintain  her  ancient  reputation — very  little, 
if  her  royal  palace  is  to  be  an  evidence  of  what 
she  can  do.  Parthenons  are  not  built  now- 
a-days.  We  tried  it,  to  be  sure,  some  years  ago, 
in  Edinburgh.  The  money  was  only  enough  to 
build  a  dozen  big  pillars.  And  there  they  stand, 
on  their  proud  and  airy  eminence.  And  among 
them,  for  many  a  winter  and  spring,  have  whistled 
the  raw  east  winds  from  the  Firth  of  Forth,  which 
have  lon^  ago  chilled  down  all  the  fervid  en- 
thusiasm for  a  great  national  monument  in  purest 
Attic  art.  But  with  plenty  of  money  it  woidd 
have  been  done ;  and  with  only  a  claim  to  good 
work,  which  it  is,  not  to  high  power  or  originfuity. 
We  are  not  looking  for  originality  in  India,  any 
more  tiian  elsewhere,  but  for  a  right  use  of  the 
art  which  has  existed  in  days  past.  And  we  may 
be  allowed  to  disbelieve  the  death  of  art  in  India, 
though,  it  must  be  admitted,  many  murderous 
attempts  have  been  made  upon  it. 

We  are  not  fully  able  to  say  where  the  earliest 
building  arts  came  from,  of  which  we  see  the  illus- 
trations in  India.  There  is  nothing  to  show  that 
any  distinctive  art  of  this  kind  was  Drought  in  by 
the  intellectual  race  which,  at  a  remote  age,  entered 
India  from  the  north-west,  and  j^adoally  extended 


southwards  over  their  new  country.  There  ii 
to  believe  that  they  found  archit^tnre  um 
people  of  the  south.  In  whatever  way  m 
the  Hindus  have  shown  a  very  admiraUefi 
forming  a  style,  and  working  it  with  greil 
of  treatment,  and  great  beauty  of  detail,  tiis 
always  equal  soundness  of  construction.  N( 
reference  is  made  by  the  historians  of  A 
invasion  to  fine  buildings  in  India  at  thi 
But  the  mention  of  Taxila  as  a  great  aad 
ficent  city,  seems  to  tell  of  buildings  at  tl 
that  were  of  some  importance.  And  now 
there  only  the  ruins  or  traces  of  numeio 
Buddhist  topes ;  and  a  few  other  remui 
are  undoubtedly  Greek. 

Muhammadan  architecture,  which  came 
the  West,  assumed  more  graceful  forms 
than  it  had  done  in  Persia.  It  developed  otl 
again  when  it  travelled  westward,  and 
in  Spain.  Moreover,  in  India,  it  adopte 
time  of  the  Emperor  Akbar,  and  under  the 
to  some  extent  of  his  enlarged  and  Hber 
Hindu  forms  of  ornament,  as  well  as  of 
tion,  in  works  distinctly  Muhammadan, 
in  a  manner  very  effective  and  beautif 
similarly,  in  many  parts  of  India,  we  fi 
buildings  of  recent  centuries  adopting, ' 
or  less  success,  Muhammadan  forms  of 
tions,  with  corresponding  ornament.  Tl 
appear  to  have  something  in  commoi 
fundamentcJ  ideas,  which  allows  of  the 
tions  without  marked  fault.  It  is 
when  we  see  Oriental  forms  trying 
Italian  features,  as  at  Lucknow,  when 
cases,  the  mistake  is  aggravated  by  tl 
make  a  good  show  with  mferior  means. 

The  dome  and  arch,  borrowed  by  son 
Hindu  buildings,  are  foreign  to  pure  Hi 
The  construction  was  unknown  to  the  eai 
builders.  A  well-known  illustration  oi 
be  seen  in  the  great  gateway  of  the  Kutl 
at  Delhi,  built  in  the  earliest  Path 
The  arch-shaped  entrance  is  not  an  an 
form  is  given  by  horizontal  courses  of  s 
jecting  one  beyond  another,  till  they 
would  appear  that  Hindu  workmen,  run 
with  the  arch  construction,  were  em 
execute  the  work  to  a  prescribed  arch  f« 
same  thing  is  to  be  seen  in  a  coverc 
at  the  ruins  of  Ranigatt,  a  Buddhis 
monastery,  a  little  bf^yond  our  Yusufza 
to  the  west  of  Torb^la  on  the  Indus,  ab 
Likewise  in  some  old  bridges  in  Orissa. 
pyramidal  roofs  of  Hindu  temples  in  th 
India  have  a  dome -shaped  crowc,  whi( 
dome.  It  is  scarcely  necessary  to  sa} 
large  Buddhist  topes^  the  large  baildis 
beehive  shape,  now  pretty  fatuiilar  from 
and  photographs,  are  not  domes,  but  a 
on  a  solid  core. 

One  of  the  most  observable  things  in  c 
with  the  best  of  the  old  Hindu  bmlc 
groups  of  buildings,  is  the  attention  thai 
paid  to  choice  of  site,  and  the  admirable 
which  the  choice  has  been  made.  We  a 
way  in  which  English  abbeys  andmimaste 
out  lovely  sheltered  spots  in  wbidi 
themselves,  in  green  and  peaoefol  vaUi 
own  land.  Ko  less  happy  has  btood  ths 
the  Hindus  in  the  choioe  <rf  tttattkist 


JOITBNAL  OF  THE  SOCIETY  OF  AETS,  May  6,  1881. 


519 


Temples,  in  shady  glens  and  on 
11  sides,  have  been  placed  where  they 
if al  badc'gronnds  of  crag  and  forest,  of 
ir  and  cf  varied  foliage.  Such  are 
Hindu  buildings,  small  and  large,  in 
iia  and  Southern  India,  in  Bajputana, 
-,  and  elsewhere. 

*,  one  of  the  most  noted  places  of  pil- 
)r  all  India,  where  so  many  thousands 

on  the  11th  of  April  of  each  year,  to 
be  sacred  waters  cf  the  Ganges  at  the 
hour,  is  built  in  a  position  to  satisfy 
timent  and  love  of  beauty  together, 
ver  issues  through  the  lower  hills.  And, 
•rthward,  two  little  gaps  in  the  next 
^  show  two  bright  snowy  peaks  away 
d  no  more.  To  the  eyes  of  the  pilgrims 
.  sources  of  the  Oanges  and  the  Jamna 
lened  out,  as  they  ilock  to  the  sacred 
!ps,  amid  the  temples  of  Hardw^r. 
freely  could  a  grander  site  be  found 
than  that  where  stands  the  temple  of 
D  Kashmir.  Slightly  raised  above  the 
ain,  it  commands  a  truly  magnificent 
valley  of  the  Jhelam,  with  its  beautiful 
g  of  snowy  hills.  It  was  no  chance 
sit  fixed  upon  this  spot  for  the  splendid 
he  Sun. 

skilful  has  been  the  choice  of  the  con- 
ots  on  which,  in  the  hill  country,  little 
d  other  buildings  have  been  erected. 
>n  of  the  top  of  a  hill  may  be  simple 
ne  times,  but  it  is  not  every  hill-top 
eased  the  Hindu  temple  builders,  nor  is 

highest  point  that  is  taken.  Any  one 
ade  his  way  up  to  the  temple  of  Chandi 
he  Ganges,  or  to  Baja  H6di*s  castle  at 
,  on  the  Indus,  opposite  Attok,  or  who 
1  the  long  stairs  on  stairs  that  lead  to  the 
liman  at  Srinagar,  and  especially  if  he 
hese  ascents  on  a  clear,  bright  morning 
knows  how  well  the  builders  have  been 
an  eye  that  strove  to  be  '*  satisfied  with 
hether  looking  up  towards  the  building, 
>on  its  airy  height,  or  down  from  it  on 
d  far-spr^ui  scene  below, 
ny  are  the  positions,  well-chosen  in  like 
:  little  shrines  on  the  western  hills  of  the* 
d  Sind,  most  of  these  being  places  which, 
tnough  as  it  may  seem,  are  resorted  to 
veneration  by  Hindus  and  Mussulmans. 
7here   positions    have  been    chosen  as 

iceable  that  Buddhist  buildings,  monas- 
ples,  and  topes,  or  reUo  monuments,  are 
lem  built  on  the  open  plain,  even  in  the 
bood  of  better  eround,  with  no  reason 
r  apparent  for  the  choice  of  their  posi- 
er  buildings  of  the  Buddhists  occupy, 
oi  the  Hinchis  and  the  Muhanmiadans, 
Dg  sites  which  seem  to  have  been  care- 
(ted.  Some,  at  least,  of  those  which 
what  we  might  be  disposed  to  think 
M  are  connected  with  incidents  in  the 
life  of  Baddha,  which  may  account  for 
XMition  in  which  they  are  built.  And 
^Mkbly,  have  a  similar  history. 
mn  18  often  not  much  room  for  selection 
1^  titMin  tibe  wide-extended  plains  which 
le  prineipal  no-feature  of   so  large  an 


amount  of  Indian  scenery.  Then  in  these  plains  the 
temple  will  often  place  itself  in  a  dark  shady  grove, 
or  under  the  shelter  of  a  spreading  plpal  tree.  Or 
the  trees  have  been  planted  afterwards,  to  shelter 
the  temple  and  its  attendants.  Again  we  may  see 
how  a  fbie  position  on  a  river  bank  has  been  taken 
advantage  of,  where  a  favouring  bend  of  the  stream 
gives  a  fair  view  in  different  directions.  Situations 
of  this  kind  are  not  without  their  inconvenience. 
A  big  Indian  river,  and,  indeed,  a  small  one  too,  is 
sometimes  apt  to  be  capricious,  self-willed,  and 
strong,  and  te  assert  its  right  to  play  with  its  banks 
in  a  way  that  is  not  good.  Benares,  Patna,  and 
other  places  on  the  Ganges  have  suffered  from  this 
cause.  When  the  Britisn  came  into  possession  of 
the  Punjab,  the  river  EILvi  was  found  to  have  cut 
away  one  comer  of  the  large  walled  enclosure  of 
the  Emperor  Jahdngir's  tomb  at  Shahdara,  near 
Lahore.  Protective  works  that  were  constructed 
up-stream  succeeded  in  forming,  as  desired,  a  new 
broad  bank,  which  defends  the  injured  wall  against 
further  damage,  and  keeps  the  river  at  a  distance. 
Similar  measures  have  had  to  be  taken  in  other  in- 
stances, where  buildings  near  river  banks  were 
threatened. 

Oar  building  predecessors  in  India  did  not 
meddle  much  with  the  large  rivers.  They  had  to 
build  some  defensive  walls  and  terraces  on  their 
banks.  Bridges,  of  course,  they  did  not  build 
across  such  rivers.  Never  till  railways  brought 
their  demand  for  a  continuous  running  une  did  the 
British  Government  attempt  anything  naore  than 
floating  bridges  on  these  rivers  in  the  plains.  And 
when  we  consider  the  character  of  the  rivers,  and 
the  requirements  of  a  permanent  bridge,  we  have 
no  reason  to  be  surprised  that  even  the  wealthy 
Mughal  princes  and  their  engineers  did  not  apply 
their  strength  and  skill  to  works  of  this  class,  and 
were  content,  as  their  predecessors  for  many 
centuries  had  been,  to  use  boats.  The  pier  founda- 
tions of  one  of  our  railway  bridges  were  scooped 
away  by  the  stream,  at  a  depth  of  70  feet  below 
the  river  bed.  Another  of  these  rivers,  at  a  place 
where  a  railway   crossing  is  being  built  at  this 

§  resent  time,  has  been  known  to  rise,  in  exceptional 
oods,  upwards  of  90  feet  above  its  low-water 
level.  We  can  feel,  in  the  face  of  facts  like  these, 
that  it  was  right  to  let  the  permanent  bridges  wait 
till  the  days  of  railroads. 

Over  swift  and  rocky  rivers  in  the  hill  country, 
which  it  was  necessary  to  cross  by  a  single  span, 
suspension  bridees  of  hempen  ropes  or  cables  made 
of  birch  twigs  have  long  been  in  use.  On  roads 
where  laden  cattle  were  used,  something  different 
was  required  for  crossing  the  rivers,  lie  kind  of 
bridge  called  sanga^  in  the  northern  hills,  is  a  good 
and  useful  construction,  for  which  the  materials 
were  commonly  available.  A  number  of  beams, 
laid  side  by  side,  project  from  each  bank  of  the 
river,  ^ghtly  pointing  upwards,  firmly  secured  by 
being  built  into  the  bank,  and  heavily  laden  at  the 
shore  end.  Another  set  of  beams  is  made,  in  like 
manner,  to  project  beyond  these,  and  others  again 
till  the  space  left  in  mid-stream  can  be  crossed  by 
single  timbers.  It  is,  in  fact,  like  the  overlapping 
stone  construction.  On  cart  roads,  where  something 
more  is  wanted,  there  are  no  masonry  bridges  in 
large  single  spans  by  native  builders,  such  as  have 
now  been  built  in  British  times.  It  maybe  of  interest 
to  mention  that  a  few  years  ago,  two  brick  bridges, 
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each  of  a  single  arch,  140  feet  span,  were  built  (by 
Lieut. -Colonel  James  Browne,  B.E.)  over  two  of  the 
rivers  of  the  Kangra  district  in  the  Punjab,  on  the 
main  line  of  cart  road  along  that  beautiful  vcdley. 
In  the  choice  of  their  materials,  we  see  much  to 
admire  in  the  works  of  the  native  builders  who 
have  gone  before  us  in  India.  In  the  most  lively 
times  of  Mughal  building  energy,  the  free  outlay 
on  grand  works  brought  costly  stone  from  lone 
distances,  and  well  has  their  white  marble  and  red 
sandstone  been  turned  to  account.  The  most 
•ordinary  building  mateiials,  being  such  as  the 
earth  supplies,  have  been  the  same  in  all  ages. 
The  difference  in  their  use,  at  different  times  and 

Elaoes,  consists  in  the  choice  that  is  made  of  the 
etter  or  the  worse,  and  in  ^e  means  available,  in 
money  or  appliances,  for  conveying  what  was 
selected  to  the  place  where  it  was  to  be  used. 

When  we  speak  of  power  to  convey  what  was 
selected  to  the  place  where  it  was  to  be  used,  we 
observe  that  in  India  this  power  is  not  often 
illustrated,  as  in  some  other  countries,  by  great 
buildings  constructed  of  enormous  stones.  This 
does  not  seem  to  have  been  one  of  the  favourite 
ambitions  of  the  builders  whose  work  is  now  to  be 
found  in  India.  There  are,  of  course,  big  stones 
in  some  buildings,  but  their  bigness  is  on  a  different 
scale  from  that  adopted  in  other  lands,  and  is  not 
such  as  to  give  rise  to  the  admiration  which  we 
feel  in  seeing  what  has  been  done  elsewhere. 
ThOTe  is  a  big  trough  at  Yizianagar,  in  Southern 
India,  cut  out  of  a  single  stone  between  30  and  40 
feet  in  length,  but  it  is  probable  that  it  has  never 
been  moved  from  the  place  where  it  was  made. 
There  is*  a  temple  in  Kashmir  which  is  built  of  five 
stones,  one  for  each  of  the  four  comer  piers,  with 
its  porti'in  of  roof,  and  the  fifth  a  square  pointed 
piece,  which  crowns  it.  But  the  whole  building  is 
not  a  quarter  of  the  size  of  one  of  the  big  stones  in 
the  terrace  wall  of  the  temple  at  Baalbek. 

The  masonry  of  the  outer  enclosure  walls  and  base- 
ments of  certain  Buddhist  works  in  North- Western 
India,  perhaps  the  oldest  masonry  now  standing 
in  that  part  of  the  country,  is  of  a  peculiar  kind  of 
effective  roughness.  It  is  without  mortar.  The 
large  stones  arc  unsquared.  They  have  a  tolerably 
flat  face,  but  there  has  been  no  endeavour  to  make 
them  fit  each  other.  Between  the  stones  are 
irregular  gaps  of  varying  width,  which  are  filled 
in  with  pieces  of  slaty  rock,  all  laid  flat,  and  firmly 
driven  home  into  these  wide  joints.  There  are 
many  specimens  of  this  kind  of  work  in  the 
Buddhist  tract  of  the  Punjab  frontier  districts. 

There  are  likewise  in  India  stone  circles  of  upright 
blocks,  like  those  well  known  in  England  and  other 
countries.  In  one  of  these  circles  near  the  village 
of  Asota,  in  Yusufzai,  north  east  of  Pesh&war, 
about  50  ft.  in  diameter,  the  stones  have  been 
roughly  hewn  on  two  sides.  Their  greatest  thick- 
ness is  about  2ft.,  and  the  greatest  height  of  any 
now  standing  is  between  11  ft.  and  12  ft. 

It  is  remarkable  how  little  (speaking  generally) 
even  the  oldest  buildings  in  India  have  suffered 
from  exposure ;  and  this  exposure  is  sometimes  of 
a  very  trying  land.  The  buildings  bear  testimony 
to  the  good  choice  that  has  been  made  of  the  stones 
used  in  them.  A  dark  and  hard  blue  limestone 
has  been  a  favourite  material  with  the  Hindus.  It  re- 
ceives fine  sculpture,  and  retains  sharp,  well-defined 
edges.  Much  of  the  Buddhist  sculptiu^  work  in  the 


north-west  of  India,  where  sculpture  it  t 
dant,  is  on  hard  day  slate.  The  sculptim 
buildings  is  mostly  on  the  interior  faces, 
temples  at  Dilwara,  on  Mount  Abu,  profi 
beautifully  carved  inside,  are  of  white 
Outside,  these  buildings  are  of  studied  pi 
not  as  the  Hindu  buildings,  great  and  tm 
parts  of  India,  which  carry  much  onumi 
outside.  The  largest  of  these — the  mig 
temples  of  Tanjore,  Triohinopoli,  Tin 
Madura,  and  other  places  in  the  south,  of  S 
the  west,  and  of  Orissa  in  the  East— being 
throughout  with  elaborate  carved  onuun 
sculpture.  On  the  hills  of  the  Salt  BaD( 
Punjab  (hills  containing  the  great  mines 
salt)  are  Hindu  temples  of  a  grey  li 
naturally  of  a  somewhat  honey-combed 
which  has  suffered  further  from  the  weitl 
In  the  great  imperial  cities  of  the  Mugh 
marble  and  red  sandstone  have  been  larj 
together,  and  with  excellent  effect.  The 
polished,  and  well  withstands  the  weatl 
though  it  suffers  little  from  the  weather, 
another  kind  of  injury,  very  subtle  and 
some,  to  which  it  is  exposed.  However 
and  closely  the  stones  have  been  laid,  ye 
joints  between  them,  on  domes  and  tern 
on  cornices  and  parapets,  the  seeds  of  si 
trees  will  find  their  way,  and  there  begi 
and  thrust  their  roots  beneath.  The  pi] 
particularly  insidious  in  this  kind  of  atti 
watched  stone- work,  and  if  allowed  to  s 
it  has  been  sometimes,   it  will   si 


see 

strongly,  dislodge  the  stones,  and,  if  the 
near  the  foot  of  the  building,  will  pus! 
roots  through  the  wall,  and  down  to 
moisture  that  it  seeks. 

In  the  Muhammadan  buildings  of  A 
later  reigns — the  seventeenth  centux} 
latter  half  of  the  sixteenth— the  red  sn 
very  largely  used.  There  are  buildings 
date,  now  six  and  seven  centuries  old 
this  stone,  frequently  bearing  Arabic  i 
in  raised  letters,  is  still  sharp-edged  and 
contrasts  very  favourably  in  this  re: 
many  buildings  in  England  sadly  c 
weatiiering  of  the  sandstone.  Oxford 
looks  more  venerable  where  the  edges  oi 
are  worn  and  rounded,  and  the  form  of  1 
ings  lost;  but  it  would  have  been  bel 
had  not  happened.  There  are  buildin 
country  of  a  sandstone  much  rescmblinj 
and  general  appearance  that  of  the  Mu/ 
in  Northern  India,  but  very  different  in 
The  exposed  masonry  of  the  Church  of  8 
at  Coventry,  is  seriously  worn  away,  an 
be  crumbling  continuously  now.  In 
endeavour  has  been  made  to  hold  tog 
iron  straps  parts  that  were  in  danger  of  i 
and  in  some  of  these  places  little  mat 
iron  strap  now  remains. 

In  the  Indian  buildings  in  which  \ 
marble  and  red  sandstone  are  uaedl,  the 
colour  is  sometimes  given  by  the  use  ef 
eot  materials  for  different  parts  of  thi 
sometimes  by  using  them  togethBr,  ii 
bands,  or  otherwise  combined.  Golour 
shown  in  the  Muhammadan  bniWingi 
work  in  the  piers  of  the  iun»i^fit»  tiie  i 
the  arches,  and  other  partB«  aaA  by  hm 
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ixdaid  in  the  white.  The  inlaid  work  is 
^  on  a  hurse  scale  in  some  buildings.  The 
Chiefly  nsed  are  blood-stone,  camelian,  and 
•  The  inlaid  work,  besides  that  on  the  borders 
^  and  elsewhero  in  goometrio  figures,  is 
ivpresentation  of  flowers  in  conventional 
•ad  often  with  much  freedom  from  the  rigid 
Btiy  which  prevails  in  most  Oriental  designs. 
E^ns  in  the  Persian  or  Arabic  characters 
ther  inlaid  or  carved  in  raised  letters,  not 
red  like  onr  inscriptions.  In  the  interior  of 
est  reception  halls  of  imperial  buildinge,  and 
me  ornate  private  apartments,  gilding  also 
och  used.  But  some  of  the  most  beautiful 
w  Muhammadan  buildiuRS,  are  those  in 
there  is  least  colour  or  applied  decoration  of 
id,  so  elegant  are  the  forms  and  so  just  the 
dons  of  uie  several  parts,  so  refined  the 
Qgs,  and  so  true  the  execution.  One  other 
>f  ornamental  work  of  much  beauty  is 
ly  to  be  observed  in  these  buildings,  the 
Teen -work  of  open  tracery — large  thin  slabs 
ble  or  sandstone,  pierced  with  geometric 
of  great  variety.  Very  good  specimens  of 
d  of  work  are  to  be  seen  in  the  Indian 
of  the  South  Kensington  Museum, 
omparatively  small  variety  of  colour  thinly 
on  the  outside  of  the  Taj  Mahal  at  Agra — 
an  building  perhaps  best  known  in  England 
cause  of  its  having  frequently  been  felt,  at 
ht,  to  be  heavy,  ft  is  not  really  imrelievod 
;ty.  Besides  some  inlaid  coloured  work, 
Taight  lines  of  black  marble  inlaid,  black 
lines  on  the  thin  engaged  pillars  at  the 
inlaid  ornament  following  the  outline  of 
ipets,  and  encircling  the  neck  of  the  dome, 
aid  inscriptions  in  large  letters.  But  so 
e  is  the  mass  of  white  marble,  that  the 
lUfl  afforded  is  comparatively  small.  A  little 
:  the  building  reconciles  the  spectator  to  this 
neas,  and  only  leaves  him  full  of  wonder  and 
with  the  beauty  as  well  as  grandeur  of  the 
2^.  Its  suiToandings  are  on  a  scale  of  corro- 
g  magnificence.  The  great  square  en- 
with  its  splendid  gateway,  and  the  minarets 
x>mers ;  the  straight-lined  garden  and  its 
nasonry  channels,  with  shallow  stream  of 
ind  rows  of  fountains  in  the  middle ;  ihe 
lines  of  tall  dark  cypresses,  with  trees  of 
aried  foliage  and  colour  throughout  the 
; — it  is  with  these  things  about  it,  and  a  sense 
t  stillness  and  solemnity  over  the  whole, 
3  look  at  this  magnificent  marble  tomb. 
)  feel  how  large  a  measure  of  respect  and 
ie  is  duo  to  the  men  who  did  all  this,  to 
ho  purposed  and  devised  a  monument  on 
de  of  grandeur,  and  those  who  executed  it 
nner  worthy  of  the  conception.  Have  not 
on  to  be  glad  that  the  wealth  of  building 
n  those  days  throw  itself  into  forts  and 
,  mosques  and  tombs,  pleasure  gardens  for 
,  and  serais  for  travellers  ?  What  should  wo 
e  lost  if  Shah  Jah&n,  for  instance,  had  been 
e  of  smaller  and  more  modest  aims,  and 
stowed  the  best  efforts  of  his  architects  on 
id  ooori-honses,  town  halls  and  barracks. 
Is  and  schools?  Their  time  has  come. 
t  bettor  fcnr  art,  that  Shah  Jahau  had  his 
mmsMdns  else.  The  world  has  gained, 
(ieot  of  cofoiir  enhances  the  noble  massive- 


ness  of  the  Tdj\  we  feel  this  to  be  in  agreement 
with  the  nature  and  puxpose  of  the  building.  The 
use  of  colour  on  Mu^al  buildings  was  well  under- 
stood and  very  general.  In  the  beautiful  and 
wonderful  city  at  the  head  of  the  Adriatic,  which 
so  many  travellers  to  and  from  India  have  now-a- 
days  an  opportunity  of  seeing,  we  find  a  large 
amount  of  colouring  of  buildings,  most  of  it  very 
Oriental  in  character.  But  India  has  nothing  to 
show  of  exactly  the  same  kind.  Buildings  of  brick, 
in  India,  if  not  faced  with  stone,  were  thickly 
plastered,  and  the  colouring  was  given  by  figured 
designs,  not  whole  surfaces  of  colour,  or  by  a 
facing  of  glazed  work,  which  is  of  two  kinds,  on 
pottery  and  on  plaster. 

The  use  of  glazed  tiles  and  glazed  plaster  seems 
in  India  to  be  most  frequent  in  the  western 
frontier  provinces  of  Sind  and  the  Punjab.  But 
there  are  many  good  specimens  at  OwaUor,  Delhi, 
and  elsewhere,  of  buildings  thus  coloured.  The 
work  goes  by  the  general  name  of  Kdshi.  Olazod 
tiles  are  used  when  a  large  surface  is  to  be  uni- 
formly coloured.  Patterns  also  of  different  colours 
are  given  on  single  tiles.  The  glazing  on  plaster 
is  used  for  coloured  devices,  made  up  of  separate 
small  pieces,  of  the  different  colours.  And  these 
arc  laid  on  and  cemented  on  the  surface  of  the 
building.  The  plaster,  which  is  made  of  lime  and 
sand,  receives  first  a  very  thin  coating  of  glass 
containing  lead,  which  both  gives  a  fair  smooth 
surface  for  the  coloured  glazing  that  is  to  be 
afterwards  applied,  and  enables  it  to  adhere. 
Both  these  arts  seem  to  have  been  imported  from 
Persia.  The  earliest  specimens  of  glazed  tile 
work  known  are  at  Mashad  and  Tabriz.  The 
name  Green  Dome  {Sahz  Oumbaz)  which  is  given 
to  a  conspicuous  building  at  Mashhad,  of  which 
the  city  is  proud,  is  also  borne  by  a  tomb  at 
Lahore,  of  which  the  green  covering  of  the  dome 
is  in  eood  preservation.  Another  at  Lahore  is 
similany  called  Blue  Dome  {Lila  Oumhaz,)  The 
cities  of  Multan  in  the  Punjab,  and  Tatta,  and 
Hyderabad  in  Sind,  and  others,  have  good  speci- 
mens of  this  kind  of  work,  as  well  as  of  the 
plaster  Kdaht  work  used  for  wall  decorations  and 
inscriptions.  Lahore  has  many  of  great  excel- 
lence and  beauty,  the  most  complete  is  the 
mosque  of  Wazir  "^an,  in  the  heart  of  the  city. 
The  figured  tile  work  is  now  carried  on  in  Sind,  at 
Tatta,  on  the  Indus,  and  at  Hala,  30  miles  north  of 
Hyderabad.  The  Masjid,  built  by  Shah  Jahan,  at 
Tatta,  has  had  the  deficient  tile  work  lately 
restored.  At  this  place  there  is  no  glazed  work  of 
the  other  kind,  that  is,  on  inlaid  pieces  of  plaster. 

Indian  brick-work,  except  in  wells,  is  rarely 
seen,  for  it  is  always  covered,  or  meant  to  be 
covered,  in  one  of  these  ways.  Its  quality  is 
excellent,  though  its  appearance  is  coarse,  as  it 
was  not  meant  to  bo  seen.  Well-burnt  bricks  are 
imited  by  well  made  but  rough  mortar,  the  mortar 
courses  being  of  great  thickness,  often  much 
thicker  than  the  bricks,  giving  the  work  the 
appearance  almost  of  a  concrete  wall  with  thin 
bands  of  red  brick.  It  is  indeed  a  concrete.  A 
similar  material  is  used  for  terraced  fioors  and 
roofs.  And  there  are  places  where,  the  wood  and 
tiles  on  whidh  it  was  laid  having  decayed  and 
fallen  away,  tiie  terrace  covering  has  remained, 
spanning  the  gap,  as  a  single  block  of  artificial 
stone  or  concrete  bridge. 


522 


JOUENAL  OF  THE  SOCIETY  OE  ARTg,  May  6,  1881. 


In  stone  buildings  in  various  parts  of  the  hill 
countries  of  India,  the  inseriion  of  horizontal 
beams  at  intervals  in  the  masonry,  which  is  a 
common  constructive  arrangement,  gives  a  pleasing 
variety  to  the  outer  face  of  the  work,  like  the  use  of 
stone  of  different  colours.  The  practice  is  similar 
to  the  use  of  bonding  courses  of  red  brickwork, 
which  we  see  in  Boman  walls  of  stone  masonry  in 
Britain.  This  was  well  shown  in  the  old  wall 
lately  discovered  in  extending  the  railway  build- 
ings in  the  neighbourhood  of  the  Fenchurch-street 
Station.  The  bright  red  bands  were  of  tiles  or 
bricks  of  large  size,  of  which  there  were  three 
courses  in  each  horizontal  band.  Similar  bonding 
brickwork  of  bright  colour  is  to  be  seen  in  a 
massive  Boman  wall  at  Leicester;  of  which 
English  builders  have  taken  advantage  in  a  very 
practical  way,  by  using  part  of  the  materials,  both 
brick  and  stone,  for  the  adjoining  church  of  St. 
Nicholas.  In  the  church  the  construction  is 
repeated,  stone  masonry  with  courses  of  brick  at 
intervals.  The  cathedral  of  Carlisle  has  in  like 
manner  helped  itself  to  stone  from  a  neighbouring 
Boman  wall. 

In  these  cases,  as  in  many  others,  perhaps  no 
great  harm  was  done,  as  the  walls  were  plain  and 
uniform  masses  of  solid  masonry,  interesting 
chiefly  on  account  of  their  history  and  their  con- 
struction, and  having  plenty  of  the  work  still  left 
to  satisfy  this  interest.  But  the  practice  is  a 
dangerous  one.  It  has  been  often  foUowed,  in  all 
countries,  and  has  sometimes  not  been  quite  so 
harmless.  We  cannot  tell  now  what  we  have  lost 
at  old  Delhi.  Bemicr  says,  Shah  Jahan's  new 
city,  which  was  being  built  when  he  was  there, 
was  conveniently  near  the  old  one,  which  supplied 
quantities  of  building  material  ready  for  use. 
Very  likely  the  honest  intention  in  the  first  place 
was  to  take  only  the  stones  from  absolute  ruins. 
But  we  know  how  difficult  it  is  to  get  any  rule  of 
this  kind  rigidly  adhered  to,  and  to  prevent  the 
despoiling  of  buildings  which,  if  in  a  sense  ruins, 
are  yet  ruins  to  be  carefully  and  tenderly  pre- 
served. And  these  Mughals,  though  they  showed 
admirable  taste  in  their  own  works,  felt  no  obliga- 
tion to  spare  HindQ  buildings  on  account  of  their 
beauty,  even  if  they  always  respected  those  of  the 
Pathans.  Zealous  Muhammadans,  from  time  to 
time,  have  reckoned  it  no  less  praiseworthy  because 
it  was  convenient,  to  destroy  temples  and  other 
works  of  their  idolatrous  predecessors,  though  they 
did  not  often  use  the  materials  again  on  the  spot 
in  so  pretty  a  piece  of  reconstruction  as  the 
colonnade  at  the  Kutb,  near  Delhi.  Muhammadan 
buildings,  again,  have  been  subjected  to  the  same 
treatment.  Banjit  Singh's  marble  hdradari,  or 
summer-house,  in  the  piSace  gardens  at  Lahore,  is 
certainly  a  very  graceful  bunding  as  it  is,  though 
rather  too  large  for  the  enclosure  in  which  it 
stands.  But  we  cannot,  therefore,  excuse  his 
robbing  for  this  purpose  the  tomb  of  Jahangir  at 
Shahdara. 

Of  a  too  indiscriminate  freedom  in  using  materials 
of  old  buildings,  even  English  engineers  in  India 
have  sometimes  been  accused.  There  are  stories  (Mr. 
Fergnsson  knows  some  of  them)  of  English  officers 
having  turned  to  ignoble  uses  fragments  which 
were  of  real  worth  and  interest,  and  which,  in  time 
of  pressing  need,  were  appreciated  only  for  their 
immediate  usefulness.    I  am  not  prepared  to  say 


that  such  things  have  not  been  done,  thooj 
not  myself  know  of  any  iostanoes.  Thei 
many  places  abundant  supplies  of  old  nu 
particularly  old  bricks,  wnioh,  being  tab 
absolute  ruins  or  worthless  builmngB 
plainest  kind,  or  dug  out  from  the  foundi 
old  towns  and  villages,  can  be  freely  used 
works.  And  this  use  of  such  materials  i 
give  cause  of  unpleasantness  to  the  tenda 
science,  or  call  forth  remonstrance  from  1 
protective  antiquarian.  But  it  has  not 
been  easy  to  draw  the  line,  or  make  a 
contractor  keep  to  it. 

Besides  defence  of  good  buildings  agaii 
spoliation  ^protection  against  natunl 
needed.  Whatever  have  been  the  shortco 
the  British  Government,  and  the  ofi 
British  officers  in  India,  in  times  past,  wi 
to  the  care  and  preservation  of  old  bui 
is  not  now  to  bo  said  that  the  matter  is  i 
The  works  which  it  is  desirable  to  guard 
serve  are  in  such  number  and  of  6ucli  size 
all  can  be  done  at  once  that  is  neet 
arrangements  with  this  view  have,  for  s( 
past,  been  made  more  systematic,  and 
now  being  brought  more  fully  unde] 
management.  Everywhere  attention  is  ] 
to  the  subject,  and  local  measures  are  tak 
the  progress  of  decay.  Bestoration  is  not  < 
except  in  some  very  special  cases,  but 
is  made  to  preserve  from  further  injury 
and  the  hand  of  man  has  spared,  of  buil 
we  desire  to  save  on  account  of  their  ar« 
or  historical  interest. 

India  is  generally  beUeved  to  be  t 
which  has  been  very  stationary  in  certai 
many  arts  being  practised  in  the  san 
now  as  long  ages  ago.  In  regard  to  bui 
this  is  probably  not  more  true  of  Indi 
other  countries.  Until  the  introductio: 
we  commonly  understand  by  machinery, 
all  ordinary  building  work  was  done  fo 
part  with  hand  tools,  as  very  many 
done  still,  these  common  operations 
essentially  the  same  everywhere.  They 
in  some  particulars,  as  for  instance,  in 
some  other  countries,  in  the  common 
feet  for  some  parts  of  what  we  are  acci 
call  manual  labour,  and  the  practice  of 
the  ground  for  some  kinds  of  work  whicl 
artisans  do  standing.  But,  in  the  mail 
reason  to  believe  the  operations  and  the  ii 
to  have  been  much  the  same  for  long 
in  all  countries  alike  which  have  com 
any  such  arts.  Sculptures  and  pictui 
something  of  modes  of  working  in  anci 
and  Assyria.  Written  accounts  tdl  us  '. 
than  2,500  years  ago,  in  the  land  bet? 
two,  the  smith  with  the  tongs  used  to  ?» 
coals,  and  fashion  the  hot  iron  with 
wielded  with  thb  strength  of  his  ana 
carpenter  stretched  out  ms  rule  on  tl 
marking  it  with  a  line,  then  fitting  it  wi 
and  applying  the  compasses ;  which  briefl 
inaptly  describes  the  mode  in  which  m 
same  crafts  work  in  all  lands  in  the  pi 
The  same  may  be  said,  no  doubts  cii 
hewers  who,  three  centuries  eaiiier«  t 
Tyre  to  build  the  king's  hovee  at  Jsrai 
is  when  we  come  to  see  the  aoale  on  wkm 
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lewing  work  wu  done,  without  suoh 
helps  as  we  have  now,  Uiat  we  admire 
and  persistent  way  in  which  immense 
d  only  by  simple  and  primitive  appli- 
Qsed  to  overcome  all  difficulties  in 
it  a  settled  purpose.  The  labour 
on  building  works  in  India  has  not 
kind.  We  see  tliat  it  was  of  a  kind 
other  qualities  as  high,  always  more 
direction  of  artistic  feeling  than  of 
exert  enormous  power, 
se  old  Indian  buildings,  sometimes  a 
and  sometimes  not  much,  is  to  be 
m  the  people  you  find  about  them, 
imes  know  nothing  that  you  want  to 
ers  will  tell  you  a  great  deal  which 
rtter  not  put  down  as  quite  correct 

got  it  on  the  spot.  But  you  may 
nuch  from  a  humble  informant  that 
»u  to  an  understanding  of  the  thing 
oking  at.  A  deal  of  intelligence 
dgo  is  often  to  be  foimd  under  the 
ige-brown  costume,  or  the  more  simple 
white  ashes.  We  can  tolerate,  for  a 
is  not  attractive,  when  we  find  how 
Is  along  with  it  that  is  better  than  it 

if  we  have  learned  something  about 
;  that  has  engaged  our  attention,  we 
better,  and  so  is  somebody  else,  for  our 

It  has  drawn  out  something  like 
I  regard  to  an  object  that  has  at  least 
)n  interest  for  the  Indian  fakir  and  the 
ristian.  We  have  gained  more  than 
from  the  opportunity  the  old  building 
chat  with  an  unenlightened,  perhaps, 
rthless,  feUow  man.  The  sympathy,  if 
id  imperfect,  quickens  the  desire  for 
that  shall  be  fuller  and  better. 
i  few  people  who  have  spent  years 
id  have  seen  a  good  number  of  the 
f  the  people  that  were  there  before 
ave  not  brought  away  with  them 
id  pleasing  conviction  that  these  old 
re  men  who  had  a  true  knowledge  of 
mstructively  good,  and  a  true  sense  of 
rtistically  beautiful.  It  is  good  that 
£8  who  go  to  India,  and  who  care  for 
,  should  know  how  much  there  is  in 
^  of  that  country  that  will  have  an 
them.  This  is  only  one,  however,  of  the 
classes  of  objects  which  India  displays 
ks  us  to  look  at.  I  would  not  present  it 
^f  the  most  important  and  most  Interest- 
lany  objects  of  interest  and  importance, 
lire  ratner  to  show  that  there  is  much 
aat  no  one  need  want  in  India  local 
aterest  to  engage  some  portion  of  his 
ttention.  It  is  well,  when  the  hands 
atisfaction  of  useful  work,  to  find  some 
nd  us,  apart  from  that  work,  whatever 
will  pleasantly  help  to  fill  up  some  of 
iGUie,  and  thereby  hghten  the  hours  of 
rays  with  the  aid  of  recreations  of  some 
are  quite  as  needful  in  India  as  else- 

)  particular  classes  of  objects  are,  to 
me  is  to  turn  his  attention,  depends  on 
opportunities.  It  can  seldom  be  that 
9t  will  not  yield  something.  To  one, 
iwn  products,  in  the  garden  and  the 


field,  on  the  hill  and  the  plain,  supply  unfailing 
sources  of  study  and  enjoyment.  To  another,  the 
investigation  of  the  earth  itself.  To  another,  the 
field  sports  of  India  afford  the  means  of  seeing  and 
knowing  many  more  things,  besides  the  creatures 
which  are  the  objects  of  the  chase.  One  in  the 
languages  and  literature  of  India  finds  ample 
matericd  for  profitable  research ;  another  in  the 
arts  and  manufactures ;  another  in  the  history  and 
antiquities ;  another  in  free  intercourse  with  the 
people  and  the  study  of  their  local  dialects,  their 
personal  and  social  customs,  their  traditions  and 
stories,  their  proverbs,  and  their  songs.  In  all 
these  ways  one  learns  to  know  also  something 
of  the  thoughts  of  the  people,  their  feelings,, 
and  their  wants;  and,  kt  me  add  here,  always 
in  so  doing,  learns  to  think  more  kindly  of 
them.  This,  and  much  more  there  is,  in  the  records 
of  the  past,  the  life  of  the  present,  and  the  needa 
of  the  future,  to  supply  matter  of  deepest  interest 
to  every  English  sojourner  in  India. 

It  is  needful  sometimes  to  notice  this,  for  there- 
are  some  people  who  cannot  believe  there  is  any- 
thing in  India  in  which  they  could  manage  to  get 
up  an  interest,  or  which  could  help  to  reconcile 
them  to  the  country.  They  make  up  their  minda 
there  is  nothing  there  for  them  to  like  or  care  for,^  • 
and  a  great  deal  to  object  to.  And  there  are  things 
to  object  to.  An  English  traveller  of  the  early 
part  of  the  seventeenth  century,  the  chaplain  of 
Sir  Thomas  Boe's  mission  from  James  I.  to  the 
Emperor  Jah&ngir,  devotes  a  chapter  of  his  book  ta 
what  he  calls  the  **  discommodities,  inconveniences,, 
and  annoyances,  that  are  to  be  found  or  met  withal 
in  this  empire."  And  he  goes  on  to  tell  of  them  in 
detail.  There  have  been  many  improvements  nnoe 
Edward  Terry  was  in  India,  but  *  *  discommodities  *' 
and  **  inconveniences  "  there  are  still.  Snakes  and 
scorpions  have  not  been  abolished,  though,  indeed, 
you  do  not  see  them  so  often  as  some  people  have 
supposed ;  there  are  still  mosquitos  and  sacdflies,. 
as  well  as  other  small  insects ;  there  are  musk  rata 
and  white  ants ;  there  are  dreary  wastes  and  dirty 
dust-storms.  And  it  is  sometimes  very  warm  in 
India.  Yet,  somehow  or  other,  with  all  these 
things  and  many  more,  it  is  not  a  bad  country 
after  all,  and,  as  Terry  himself  properly  adds  at 
end  of  his  chapter,  there  are  also  /'commoditiea 
and  contentments  to  be  found  in  those  parts.'' 

Much  of  what  we  now  find  to  delight  us  haa 
been  created  since  his  time.  Akbar's  grand 
administration  was  then  over.  Shah  Jah^n'a 
magnificence  was  yet  to  come.  The  two  centuries 
that  have  gone  by  since  his  day,  have  made  a  great 
difference  to  us,  and  to  the  people  of  India»  and 
have  greatly  helped  forward  the  knowledge  of 
many  of  the  things  of  interest  I  have  referred  to, 
which  present  themselves  to  us  in  the  present  day» 
I  do  not  press  the  claims  of  any  one  above 
another.  Each  has  its  interest,  and  will  get 
people  to  care  for  it.     Whatever  the  line  each 

Eerson  may  take,  who  cares  to  give  attention  to 
is  surroundings  in  India,  all  I  am  concerned  here 
to  say  is, — don't  forget  sometimes  to  look  at  the 
old  buildings. 

DISCUSSION. 

Hr.  B.  Haughton,  C.B.,  said  that  on  a  ^vious 
oooasion  he  had  mentioned  in  that  room  the  Taj  Mahal 
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ma  being  the  irorkof  Indiiuarohitectij,  and  brought  it  for- 

wud  aa  an  instonoe  of  the  iMtraoidinary  anjhitectam] 
A  the  people  of  ludia.  trhereupoa  ho  was  con  - 
■nd  told  that  the  T^j  was  built  hj  Itoli&D 
He  should  be  obliged  if  General  Moolagaii 
-oiw  B"^  ^'^  opinion  on  thu  point.  He  hod  sinoe 
oaniuUed  the  Entnclopffidia  of  Laroussa,  in  the  British 
Uuaeum,  in  which  it  was  atated  that  the  Taj  Uahalwas 
a  marvel  of  Indian  art,  that  it  was  built  by  Shah  Jeban, 
in  honour  of  hin  "wife ;  that  it  confiiHted  prinoipallj  of 
white  marble,  was  commenced  in  1631,  oooupied  20,000 
workmen,  that  the  marble  was  bronght  a  distance  of 
SOO  or  300  miles,  and  that  the  expense  was  80  mil- 
lion francs ;  it  was  also  stated  that  some  persons 
pretended  that  a  Frenchman,  known  in  India  as 
"the  marvel  of  the  age,"  laid  claim  to  the  paternitj' 
of  this  chtf-tTauve,  wtuch  had  not  a  riTol  in  the 
world.  Be  had  been  much  stmck  with  Qenerol 
Maclagan's  description  of  the  thin  brickwork,  with  a 
thick  javer  of  mortar  between,  bo  different  to  the  mode 
«f  building  in  Eg^pt.  Ha  had  tried  in  vain  to  insert 
the  blade  of  apenknife  in  the  joints  of  masonrj  in 
tho  pyramid  of  Cheops.  He  had  roughly  calculated  that 
tho  hu-ge  stone  in  the  ruins  of  Boalbeok  spoken  of, 
must  hare  weighed  about  SOO  tons.  They  were  accustomed 
to  large  atones  in  Kgyptiau  buildings,  and  other 
ancient  ruins,  as,  for  iaslanoe,  those  at  Tadmor.  II 
vas  veiy  satisfactory  to  hear  that  the  specimens  which 
had  been  produced  were  not  taken  from  actual  buildings ; 
but,  unfortunately,  a  different  spirit  sometimes  prevailed, 
for  be  had  seen  large  pieces  knocked  off  the  Cleopatra's 
Needle  now  at  Alexandria,  with  a  geologioal  hammer. 

OraanI  Kaelogan  said  it  had  been  osoribed  to  Euro- 
pean arohitecta,  and  the  question  had  been  much 
-diacusscd,  but  opinions  were  most  in  favour  of  the  con- 
clusion tbat  the  Taj  Mahal  was  a  purely  Oriental  con- 
struction. Ho  should  have  a  very  high  opinion  of  the 
French  architect  who  hod  detdgned  and  constructed 
such  a  building.  "With  regard  to  the  style  of  the 
masonry,  ho  observed  that  stonework  in  India  was  quite 
as  fine  as  that  In  Egypt ;  it  was  only  brickwork  that 
wus  laid  with  such  thickness  of  mortar  as  he  had 
mentioned.  The  habit  of  Englishmen  and  others  of 
bringing  away  specimens  of  anything  remarkable 


■Cleopatra'a  Needle,  for  where  it  lay  many  years,  half 
buried  in  the  sand,  it  presented  t^npting  facilities  to 
vigitorB  of  this  class.  Some  travellers  left  their  mark 
-without  taking  anything  away,  and   at  Boalbeok, 


ir  fiftceo  inches  high. 

>r.  Tharnton  C.B.,  said  bo  thought  be  could  clear  up 
the  question  about  the  arohiteetnre  of  the  Taj. 
In  ihe  itinerary  of  Manrique,  a  Spanish  monk,  who 
lived  some  time  in  India,  in  the  time  of  the  Shah 
Jehan,  it  vaa  mentioned  as  then  being  built  under  the 
anperviaiou  of  an  Italian  architect,  named  Creromino 
Veroneo.  Ho  stated  that  Oeromino  was  asked  by  tho 
Emperor  to  make  an  ostimat^  for  the  construction  of 
Tb],  and  accordingly,  with  the  help  of  native  architeots, 
}ie  made  an  estimate,  and  gave  the  cost  at  3  laea.  Tho 
Emperoi  said  that  would  never  do,  he  coold  not  have  a 
building  of  that  oheap  description,  whereupon  Oeromino 
ntJied,  and  after  a  time  produced  an  amended  estimate 
of  19  lacs,  which  was  eventually  aooepted.  This  \ 
Oeromino  Veroneo  was    afterwarda  sent  to  Lahore, 


coloured  tiles,  which  formed  so  prominent  a  feature  in 
•a  many  buildings  at  Lahore — tl^re  is  a  tradition  there 
that  it  was  intraduoed  by  the  Mogub  from  China, 
orijimllT  through  the  tnflnenoe  of  on«  of  Timonr's 
wivea,  wto  m*  Chinese.    The  word  "  Kadil,"  he  was 


tohl  by  those  conversant  with  the  sabjoct,*! 
from  an  Arabic  word,  signi^'ing  a  porceluif 

■t.  W.  Bimpion  said  that  the  lost  ipnlm ) 
so  far  on  explanation  about  the  boilding  i 
that  there  were  foreign  architects  who  '. 
engaged  on  tho  work ;  bat  he  believed  wlw 
went  to  Agra,  Veroneo  was  dead,  and  ll« 
been  then  taken  up  by  another  Italian,  mBi 
Full  information  on  these  pointH  would  be  I 
small  article,  by  Judge  Keene,  in  the  lit 
new  scries,  of  the  "  Asiatic  Researches." 

■r.  Tharnton  said  be  had  supplied  Tb.  \ 
the  information. 

Kr.  W.  Slmpton  said  it  had  been  gmersUj- 
that  a  Frenchman,  Auntin  do  Bordeaux,  bid 
ncctedwith  the  Taj,  but  he  supposed  thit  ll 
Manrique  had  settled  tho  point  as  to  the  e 
European  art  ou  that  structure.  He  (Xt 
visited  the  Taj  iu  ISGO :  at  that  time  (he  ta 
been  moott>d,  but  he  had  no  need  to  look  1< 
information  oa  to  whether  it  was  the  work  I 
Bichitcct,  for  foreign  art  was  written  ou  I 
it  as  paljiably  as  could  be.  He  hod  no  donl 
saw  the  ornaments,  tho  inlaid  work  iu  the  i 
well  as  in  other  parts  of  the  building,  t 
artists  had  been  at  work  upon  it.  It  was  s 
at  the  building  of  the  Taj,  that  this  Flor 
of  ornament  came  to  India,  and  it  bod  ten 
ever  sinoe.  The  design  of  the  Taj  was  i 
similar  to  other  designs  of  UahommedM 
India.  He  could  not  give  to  the  Taj  the 
which  some  did ;  it  seemed  to  him  to  be 
decadence  of  M^ommcdau  architecture, 
you  came  down  to  the  stage  which  at  p 
be  seen  in  Lucknow,  where  it  became  ai 
and  plaster,  and  ceased  to  be  worthy  of 
architecture.  The  Taj  waa  not  to  be  c< 
real  art  with  the  older  work  about  Delh 
sidered  that  Indian  Mahommedan  archite> 
altiioft  with  Akbhar :  it  was  at  this  tu 
Mahommedan  had  combined  in  a  most  beau 
Hindoo  forma  with  his  own,  and  then 
foreign  ^European  style,  which  never  amalg 
the  Indian,  and  the  Indian  art  descendeii 
state  it  was  now  in  ut  Lucknow.  Be  hadl 
very  great  pleasure  indeed  to  General  Macla 
especially  as  he  bad  been  to  nearly  all  tb 
had  mentioned.  He  bod  ferried  acroici  ■ 
a  morning  such  as  hod  been  described,  and . 
the  picturesque  boats.  He  had  croeiied  t 
Bridge  on  tho  Sutlej,  which  was  '""■'I'" 
described  by  General  Maclagon,  and  had 
bridges  of  rope,  and  hod  drawn  the  pecD 
the  ^d  Muajid  at  Delhi,  to  which  refeten 
made.  Tu  know  tho  building  arts  of  lodi: 
have  travelled  in  India,  which  he  had  had 
of  doing,  BD  as  to  realise  the  amount  of  boJ 
had  been  done  in  (hat  oountry  in  the  past. 
there  were  about  40  square  milea  of  mini. 


wandered  about  sketching  them,  he  tiioiigfat 
medans  were  reoHj  the  great  men  of  udi 
went  the  next  cold  se 


r; 


the  old 


:t  cold  season  mto  BsipoO 
city  of  Chitoregnili,  the  ai 
«  thers  wue  miiu  abont  ti 

dd  oitT  which  tl 
the  Hahran^ed 


mile  wide,  of  the  old  nitr  whifh  t) 
left  when  it  was  ,  ■  -  ■  ■■ 
had  remained  ever  mnoe,  and  it  WH  ooti 
wonderful  place,  and  mnce  leeinff  it,  he  daaU 
Mahommedans  were  the  greatMt  M  Indioo 
They  were  certainly  Kveat,  and  the  imati 
Delhi  were  undoubtedly  the  mut  Imafll 
remains.  Thero  wen  many  other  plMcaiA 
of  buildings  were  found.  On  the  Mm  at 
was  said  you  oonld  not  dig  for  twtmtf  wHt 
without  ocaning  apoD  hcid*.  vUoh  worii 
idea  of  the  extent  of  the  oiuBMit  ton*,    h 
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i«  giDimd,  Ola  Arctueological  Snrrty 
hins:  Home  of  tlie  old  citie«.  He  might 
0,  uiat  Qtere  wsa  do  oouDtiy  in  Europe, 
',  of  the  world,  to  compare  irith  luiUBi 
L  boilduig  remama, 

thooght  thkt,  in  their  entlmgiaan  for 
miut  not  be  too  hud  on  the  preaent 
for  not  produolng  wotIcb  of  a  similar 
•k  the  cost  of  the  Taj  at  three  millioas 
tpored  that  viCh  the  amoont  of  mooaf 
this  more  utilitarian  age  —  for  railways, 
reeiilta  to  «hoir.  We  had  ipent  about 
ing  on  nilwnrB  alone  in  India,  which 
t  40  Tajs  ;  and,  beddoa  that,  there 
r  worics  of  utility,  inch  as  irrigation, 
leen  canstnicted. 


sjnr   had   listened  with  verj  great 

paper,  as  it  revived  the  charming 
hia  22  year*'  reddenoe  in  India,  and 
■idlj  many  of  the  nuwt  distinct  features   Mr.  fiimpaon 

Many  people,  talking  about  India,  said  "      ' 

uv  to  he  seen  there,  and  he  was  voir 
J  Uaclagan  hod  read  this  paper,  whii^ 


f^ttehpQr  Sikri,   built  with  Urge  Btcnes,   and  there 

their  sze  waa  ou  a  scale  very  different  from  those  at 
Baalbek,  the  great  orofa  in  Jerasalem,  and  other  plaoeti. 
He  agreed  very  mimli  with  what  Mr.  Simpson  h^  said 
with  regard  to  the  change  in  the  style  of  arohitectnie 
after  Akbor's  time.  The  builders  of  Ha  day  adopted 
Hindoo  foima  with  remarkable  auoceee.  Then  were 
some  specimens  of  pillars,  corbels,  brackets,  &o., 
of  Akbar's  time  in  the  TufHan  branch  of  the  Soath 
Kensingtou  Uuseum,  which  were  of  great  beauty,  and 
would  show  eiaoUy  what  Mr.  Simpson  referred  to. 
There  was  a  certain  massivenese  about  the  archit«oture 
of  that  time,  which  he  quite  agreed  you  did  not  find 
afterwords.  Still,  the  broutyof  suoha  buildingof  later 
days  as  Jama  Masjid,  at  Delhi,  the  elegoooe  of  form, 
and  proportion  of  the  domes,  the  minarets,  aad  oupolas, 
and  other  parts,  was  undeniable.  He  had  with  hiTn 
Bome  photos,  in  which  the  beauty  of  the  details  of  build- 
ings mentioned  by  Mr.  Simpson  was  remarkably  ahown. 
"~    " '  had  observed  these  things  probably  witii 

more  aiieniion  than  any  gentleman  in  the  room,  and 
the  rasnlts  of  his  obaervatioiiB  were  of  mu?b  rolue. 


rand  ruins  of  Old  Delhi  and  tbo  Kutub, 
-uine  at  Agm,  piirt  of  which  there  were 
jerred  in  the  tort ;  or  the  old  city  of 

where  there  were  certainly  some  very 
tid  sandstone :  or  the  beautiful  carved 
a  in  many  places,  mostly  of  the  time  of 
ibsuid  to  say  there  was  nothing  to  he 
One  thing  had  impressed  '*<""  very 
<ft  the  Nortii-West  I^ovinces  and  went 
was  tliat  the  art  of  constructive  build- 
ceased  with  the  Mohammedan  Empire. 
Lt  Lucknow  were,  for  the  most  part, 
tures    in    oomporisan,    consisting     of 

and  brickwork.  Vfiiii  regard  to  the 
thoufht  he  had  seen  somuwbcre  that 
ted  by  nstiTC  huilders.  although   an 

designed  it ;  hut  he  believed  the  truth 
ecorative  work,  the  inlayinc,  carving. 
,  whilst  the  main  design  of  the  building 

ogB,  T.C.,  C.B.I.,  wished  to  make  one  ' 
er  tfl  on  observation  mado  by  General 

which  had  also  been  referred  to  by 
nan,  that  unce  the  Eoglish  role  lu 
es  had  eonatmotod  no  important  new  ' 

this    undoubted    fact   was    often  put 

3 roach  to  the  English  Govern- 
„  t,    howerer,   that   Uiis   was  not  a 

make.  Before  the  English  role  was 
idia,  it  was  impossible  for  anyone  above 
mmon  eultivator  of  the  soil  to  live  in  an  ' 

life  was  not  ncure  enough,  and  the 
lisrule  of  the  country,  were  forced  into 

ttnd  when  they  congregated  there  it  was 
y  should  wish  to  distinguish  themaolves 
pies  or  mosques,  or  tombs.  But  whon  I 
raa  established,  in  proportion  to  the ' 
•fety  of  the  people,  they  left  the  cities 
the  oonntry,  to  occupy  themselvos  in 
dtore,  in  a  way  they  had  not  been  able 

Uuee  aenturies  before.  Ho  had  on  two 
itaeabacDioe  nearly  depopulated,  but  he 
vtain  thatit  was  oaaaca  by  the  prosperity 

rl,  In  reply,  said  there  was  no  douhl 
Eeatingo  hod  said  was,  to  a  great 
He  hod  said  in  the  paper  that,  except  ic 
•  th*  ocMiuon  for  electing  grand  build- 
,  and  aho  the  moans  available  to  be 
tibem,  Tbero  were  some  beauttfu] 
Sir  Joaepb   Fayrer  had    observed,    at 


Tha  Chalrnan  then  ^npoied  a  vote  of  thanks  to 
General  Madagan  for  his  admirable  paper,  which  was 
carried  unanimously. 


VIBBTEERTH  OBDDTAST  KEETDTO. 

Wednesday,  Uay  i&,  1881 ;  Lord  AlFbed  S. 
ChukobIll,  in  the  chair. 

The  following  condidatea  were  proposed  for 
election  aa  memben  of  the  Society  :— 

Bonar,  Lionel  Ninian,  75J,  Old  Brotd-street,  E.G. 
Butler,  Lient. -Col.  Heury  Thomas,  06,  Priuoo's-gat*, 
S.W. 

Campbell- Walker,    Capt.     Arthur,     Ashley   Wamm, 

Walton  -OD-Thames. 
Qlbbe,  Sir  B.  T.  Brandreth,  13,  Felham-cresoent,  South 

Kensington,  S.W. 
Hudleston,   WUtrid   H.,   M.A-,   F.C.3.,   F.G.S.,    23, 

Cheyne-walk,  CheUea,  S.W. 
Lee,    Charles   John,    Fairlight- villa,    Sydenham-rood, 

Croydon. 
Neabit,   A.  Anthony,  F.G.S.,   38,  Graocoharch-streot, 

E.G. 
Nevill,   Lady  Dorothy,   43,  Charles-street,  Berkeley- 
square,  W. 
Stirrat,  Eobert  B.,  7,  Grey-street,  Now  ■  stte-on-T^. 
I  Walkinshaw,    William,    Hartley-grang  ,   Winohfield, 

Hants. 

The  folloning  candiilatea  were  balloted  for,  and 
I  duly  elected  moiuberB  of  the  Society : — 

Beattie,  William,  London  and  South  Western  Bailway 

Works,  Nine-elms,  S.W. 
Gockbum,  James,  11,  Heathcote- street,  Mecklenhnrgh- 

square,  W.G. 
I  CcoHSley,  John  Thomas,  Q.C.,  91,  Cheyne-walk,  B.W. ; 
'      4,  New-suoare,  W.C.  ;  and  Junior  Atheiuoum  Ohlb, 

S.W. 
'  Gibson,  Joseph  F.,  Clovolly,  Woodchnrch-road,  Weat 
I      Hsmpntead,  N.W. 

Goodwin,  Thomas,  12,  Southwark- street,  8.E. 
Law,  James,  644,  Oxford- street,  W, 
Xiovctt.  William  John,  Carver-street  Works,  Birming- 

Lyell,  Francis  Homor,  F.B.a.8.,  Nettle«toue,  Widmoie, 
Bickley,  Kent. 
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KaoGregor,  Alexander,  M.A.,  6,  Charles-street,  Berke- 
ley-square, W. 

Powell,  Frederick,  F.R.G.S.,  Bakewell,  Derbyshire. 

Pupikofer,  Oscar,  28,  Finsbuinr- square,  E.G. 

Stubhs,  William  Henry,  3,  Winton-square,  Stoke-on- 
Trent. 

The  paper  read  was — 


BUYING  AND  SELLING :  ITS  NATURE  AND 

ITS  TOOLS. 

By  Professor  Bonamy  Price,  M.A. 

Buyiog  and  selHng  are  matters  so  plain,  that  it 
almost  seems  idle  to  ask  what  they  are .  They  are 
things  done  by  everybody  every  day.  Yet  in  the 
practical  world,  the  most  famiHar  things,  though 
they  may  have  the  greatest  importance  for  human 
life,  are  often  the  least  understood.  They  are  the 
very  region  where  confusion  and  mischief  dwell. 

Look,  for  instance,  at  the  different  senses  given 
to  the  word  money,  and  the  power  which  the  ideas 
attached  to  it  exercise  over  human  life.  Yet  how 
many  can  answer — ^What  is  money?  and  how  is  it 
that  it  buys  P 

First  of  all,  let  us  inquire  whence  came  buying 
and  selline;  P  How  is  it  that  they  arc  so  universcu 
amongst  himian  beings  P  They  spring  from  the 
most  peculiar  and  characteristic  feature,  the 
greatest  power  of  civilised  life,  division  of  employ- 
ments. I  will  make  this  for  you,  if  you  will  make 
that  for  me,  is  the  basis  of  civiliscMl  existence,  is  the 
root  of  all  progress.  Hence  it  is  that  exchange  is 
the  very  core  of  political  economy.  Division  of 
employments  enables  each  man  and  people  to 
perform  that  work  for  which  each  of  them  has 
a  special  aptitude.  It  creates  skill,  developos 
machinery,  obtains  larger  and  bettor  results  from 
the  same  labour,  then  reduces  the  cost  at  which 
they  are  made,  and  consequently  vastly  diminishes 
price.  By  dividing  out  the  work  to  be  done 
amongst  each  other,  mankind  acquires  more 
wealth  and  finer  quality  at  the  end  of  the  day's 
work. 

The  first  consequence  of  division  of  employments 
was  barter.  But  a  most  embarrassing  dimculty 
immediately  presented  itself.  How  could  the  men 
who  mutually  wanted  each  other's  goods  be  brought 
together  for  exchanging  ?  On  a  large  scfiJe,  as 
society  developed  itself,  and  employments  g^ew  in 
number  and  distance,  that  was  impossible.  How 
could  a  farmer  have  found  a  tailor  who  would  give 
him  a  coat,  or  a  shoemaker  who  would  give  him 
boots,  in  exchange  for  a  calf  or  a  sheep  ?  What 
could  the  tailor  have  done  with  the  calf  ?  Ex- 
change would  have  stuck  fast,  and  only  a  petty 
village  life  would  have  been  possible.  The  diffi- 
culty was  solved,  and  civilisation  won,  by  Indians. 
They  invented  money,  a  money  made  of  skins.  The 
perplexity  vanished.  The  career  of  trade  was  opened 
for  the  human  race.  The  mighty  machinery  of 
division  of  employments  was  established. 

The  savages  invented  a  true  money.  They  con- 
tented (to  use  the  language  of  city  men)  to  buy 
and  sell  with  skins,  and  these  skins  tell  us  what 
money  is,  and  how  it  works.  The  skins  were  com- 
modious pieces  of  w^th,  useful,  and  consequently 
Talnable.  They  cost  labour  to  produce,  and  that 
gave  them  worth  as  against  other  articles.     The 


trouble  of  the  day's  chase,  the  food  it  co( 
value  to  the  skins.  The  skins  would  not 
cured,  much  less  given  away,  without  oa 
tion ;  in  economical  language,  th^  p 
value^ value  in  a  market,  value  in  excQiB| 
instinct  of  the  Indians  made  them  willing 
skins  as  money.  Each  man  knew  that  il 
would  take  them  in  turn  as  money.  Thf 
was  always  sure  of  getting  food  in  ezchi 
them.  Every  man  who  took  them  coii] 
pleased — just  as  the  gold  of  a  sovereigD- 
moment  make  them  cease  to  be  money,  i 
them  as  things  for  use.  The  skins  reve^  tl 
mental  truth,  so  generally  unperceived 
nature  and  the  working  of  money.  It  i 
an  instrument,  a  machine— absolutely 
else.  There  is  no  fact  about  money  of  vi 
portance  to  grasp  than  this,  simple  anc 
though  it  seems  to  be.  These  skins 
taken  to  be  worn ;  they  were  intended  tc 
about  from  man  to  man,  for  working  as  t 
this  peculiarity,  that  they  could  do  work 
for  each  man.  That  is  what  is  meant 
latin g.  This  is  precisely  what  a  soverci 
does.  It  is  a  pure  tool,  of  no  other  use 
so  long  as  it  remains  a  sovereign,  and  is  i 
If  only  bankers  and  merchants  would  s 
minds  to  be  penetrated  with  this  truth, 
coined  as  money,  is  an  idle,  useless  thinj 
does  work  as  currency.  The  skins  wore 
handling ;  so  does  a  sovereign,  but  whc 
it  has  performed  services  wdl  worth  tl 
out.  The  sovereign  does  nothing  else  ij 
but  pass  from  hand  to  hand,  precisely  ; 
or  a  locomotive  are  worthless  things,  v 
perform  the  work  for  which  they  were  i 
Now  we  can  answer  the  great  questioi 
city  finds  so  hard  to  answer — How  U 
sovereign  buys  a  hat  ?  You  cannot  pa] 
attention  to  the  answer,  perfectly  simpl 
be.  It  buys  because  it  costs  as  much  ] 
expense  of  carriage  to  bring  that  small  pi* 
from  an  Australian  mine  a^  it  costs 
materials  for  a  hat,  and  to  manufacture 
a  hat.  The  whole  mystery  of  money  i 
once.  There  is  no  better  money  than  a 
The  gold  buys  by  means  of  its  cost  of  p 
certainly  not,  as  so  many  have  said,  b 
its  stamp  as  a  coin.  The  stamp  only  sh 
is  made  of  good  metal  of  the  right  we 
hatter  sells  for  a  sovereign,  because,  in  th 
of  Aristotle,  he  knows  ^it  to  be  a  useful  c 
He  gives  away  the  hat  for  a  piece  of 
which  he  can  convert  the  sovereign,  if 

Erecisely  as  the  Indian  might  take  tl 
ought  into  wearing.  He  relies  on  th 
the  metal,  that  gives  him  the  assuranc 
important  assurance,  that  other  sellen 
hioi  goods  of  the  same  value  as  his  hat, 
will  give  him  articles  worth  the  met 
sovereign,  that  is,  worth  his  hat.  It  i 
which  buys ;  the  word  money  is  not  nee 
plain  the  fact.  That  this  is  so,  is  pro^ 
daily  fact  that  nations  pay  their  trade  I 
each  other  in  bullion ;  wey  are  wilfiiig 
with  the  amount  of  miooinod  metal  ooi 
the  money  due. 

But  though  skins  are  reel  moaer,  e: 
the  true  nature  and  modeof  woxuDg 
still  they  are  not  good  money.  Th&fwe 
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fast,  are  of  uncertain  supply  and  value, 
le  best  material  yet  known  to  make  this 
It  is  liard,  pleasant  to  handle,  very  light 
v^alue,  divisible  into  parts,  can  be  re- 
Msk  into  a  commodity  easily,  and,  above 
the  greatest  of  qualities  for  serving  as 
steadiness  of  value.  For  the  innumerable 
1  investments  expressed  in  money  which 
ise  modem  life,  uie  payment  of  the  same 
was  estimated  at  the  time  when  the  debt 
e,  is  of  the  most  supreme  importance.  It 
held  by  many  that  gold  itself  has  become 
but  it  has  never  been  definitely  proved. 
Is  for  discussing  this  most  complicated 

w  can  see  clearly  that  an  act  of  buying  is 
f  barter,  the  substitution  of  double  for 
rter.  The  sovereign  is  first  bartered  for 
nd  is  re-bartered  by  the  hatter  for  an 
They  have  been  exchanged  by  the 
f  the  tool  money.  Further,  money 
the  means  of  measuring  the  values  of 
ies  against  each  other.  All  have  their 
noney.  Thus  the  value  of  a  £30  gun  is 
be  30  times  greater  than  the  value  of  a 
e  convenience  of  such  measurement  is 

ention  must  be  drawn  here  to  a  fact  of 
lificance ;  good  money  works  by  the  cost 
(tion  of  the  metal  it  is  composed  of ;  but 
s  of  many  articles  are  determined  by 
ces  besides  cost  of  production.  That 
iys  be  given ;  but  a  power  often  comes 

which  varies  price,  expressed  by  the 
le  in  the  sense  derived  from  the  verb,  I 
:  is  a  feeling,  and  is  the  greatest  force 
•litical  economy.  It  denotes  the  esteem 
felt  for  an  object,  the  amount  of  caring 
e  power  which  determines  how  great  is 
'*  vrhich  a  buyer  is  ready  to  make  to 
b,  how  large  the  compensation  which 
liven  to  a  seiUer  for  the  sacrifice  of  parting 
This  feeling  is  attached  to  every  article 
)ut  to  many  it  adds  a  price  far  higher 
308t  of  production.  A  Ra£Eaelle  picture, 
ce,  an  old  marble,  a  distinguished  auto- 
id  the  like,  sell  for  immense  prices,  de- 
on  feeling  more  or  less  fanciful.  They 
Edce  excessively  bad   money.      A  buyer 

given  £10,000  for  a  Midiael  Angelo, 
ve  no  security  that  he  cotdd  change  it 
la  for  anything  like  that  value.  Ordinary 
■oducfion  is  a  determinate  quantity,  and 
le  for  all.  It  thus  can  increase  all  value, 
dependent  on  feeling  or  other, 
rdmal  fact,  that  money — a  sovereign — is 
id  a  tool  only,  is  full  of  instruction.  In 
ilace,  it  kills  off  the  mercantile  theory  that 
ve  to  hear,  that  exports  oueht  to  exceed 

A  more  foolish  idea  cannot  be  imagined. 

denotes  that  the  goods  of  the  traders 

I  sold,  and  there  they  stop.      If  only 

L    get    hold    of    the   money,    they   ask 

questions;  they  feel  that  they  can 
DOW  what  to  do  with  it ;  they  can  buy 
J  like.  Bat  is  the  country  the  richer  for 
Me  of  coin?  Oould  these  good  people 
^t  less,  if  they  had  been  paid  with 
isftcwd  of  money  ?  Is  a  farmer  uie  richer, 
^1^  to  hare  as  many  carts  as  he  wants,  if 


he  is  paid  for  his  wheat  in  carts  ?  Oh,  but  a  farmer 
could  not  get  rid  of  his  excess  of  carts  easily ;  there 
is  no  trouble  in  buying  with  money,  if  only  the 
money  is  in  hand.  But  what  becomes  of  the  money 
thus  acquired  by  an  excess  of  exports?  The 
answer  to  this  question  depends  on  another.  How 
many  coins,  how  much  gold,  does  a  nation  re- 
quire, and  is  able  to  use  ?  The  answer  for  money 
is  the  same  as  for  carts  or  hats.  How  many  hats 
does  England  require?  Clearly  as  many  as  there 
are  heads,  and  a  lew  to  spare.  What,  then,  is  the 
thing  which  corresponds  for  coins,  as  heads  for  hats  ? 
Plainly,  the  buymg  and  selling  carried  on  by 
coins,  including  those  needed  for  banking  reserves. 
There  must  be  currency  to  perform  that  work  fully, 
else  great  inconvenience  would  arise — some  to 
spare  would  also  be  advisable  against  unforseen 
contingencies.  Beyond  this  quantity  the  tools 
are  useless :  they  have  nothing  to  do ;  then  what 
becomes  of  them  when  brought  in  by  an  excess  of 
exports?  So  long  as  they  remain  in  England, 
they  are  locked  up  in  the  Bank  of  England's  vaults : 
they  are  wealth  for  the  time  annihilated.  Mean- 
while, how  has  it  fared  with  England  in  respect  of 
the  exports  for  which  there  is  Bp  much  rejoicing  ? 
They  consumed  a  vast  amount  of  wealth  in  making : 
food  and  clothing  for  labourers  were  used  up,  coals 
were  burnt  in  profusion,  materials  worked  up,  and 
all  is  gone.  What  has  England  in  return  ?  some 
metal  locked  up  in  cellars.  As  long  as  it  remains 
in  England,  she  is  the  poorer  for  these  exports. 
The  wealth  returns  only  when  the  buried  gold 
goes  abroad  to  buy,  and  then  the  imports  will 
exceed  the  exports,  and  the  country  is  made  the 
richer.  Imports  alone  enrich  a  country,  not 
exports.  To  buy  gold  which  cannot  be  used  is  as 
pure  an  impoverishment  for  the  time,  as  if  the 
purchasing  goods  had  been  given  away  for 
nothing.  The  question  always  is — Is  it  worth 
while  to  buy  this  unneeded  gold  ? 

We  now  pass  on  to  paper  money — bank-notes. 
Time  fails  to  examine  this  form  of  currency  in 
detail.    I  will  only  remark — 

1.  That  there  is  a  large  gain  to  the  country  by 
substituting  for  sovereigns  tools  costing  sixpence 
for  doing  the  same  work. 

2.  But  how  is  it  that  paper  can  do  the  work,  if  it 
be  true  that  money  works  oy  double  barter,  giving 
value  for  value  ?  Is  this  view  unsound  ?  Not  so. 
The  explanation  is  to  be  found  in  the  fact  that  a 
sovereign  works,  not  by  using  the  metal  of  which 
it  is  composed,  but  by  the  value  which  it  possesses. 
If  twenty  persons  receive  the  same  sovereign  on  the 
same  day,  each  has  had  the  worth  of  the  goods 
he  sold,  but  the  sovereign  remained  unchanged. 
Each  seller  knew  that  he  could  melt  that  sovereign 
into  gold  metal  and  barter  it  as  such,  but  he  <ud 
not.  The  knowledge  that  he  could  do  so  sufficed. 
Hence,  if  the  sovereign  had  been  placed  in  a  kind 
of  doak-room,  and  the  ticket  received  for  it  had 
circulated  in  its  stead,  the  work  of  exchanging 
would  have  been  effected  equally  weU  by  the 
paper  tool.  The  ticket  gave  the  power  of  obtaining 
the  metal  when  desired;  that  sufficed  for  ea(£ 
seller. 

3.  This  shows  the  extreme  importance  of  the 
sovereign  being  at  hand  when  demanded.  In- 
convertible bamc-notes  are  a  bad  money.  They 
are  sure  to  be  issued  in  excess  of  what  the 
country    wants   for  buying  with.     Their  value 
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thai  becomes  depreciated,  and  very  rariable. 
The  relations  between  debtors  and  creditors,  be- 
tween flJiop-keepers  and  their  goods,  become 
vitiated,  to  the  great  injury  and  loss  of  the  whole 
country^ 

We  have  now  reached  the  third  great  instrument 
of  buying  and  selling — banking.  To  show  its 
vast  importance  and  power,  it  is  enough  to  say 
that  payments  exceeding  100  millions  of  pounds  are 
made  in  the  City  every  week  by  the  Clearing-house, 
without  a  penny  of  money  being  used.  On  no 
other  subject  oonnected  with  trade  does  such  de- 
plorable confusion  exist  as  on  banking.  What, 
then,  is  a  bank  ?  a  question  which  few  indeed 
know  how  to  answer.  It  is  an  intermediate 
agency  between  a  lender  and  a  borrower.  A 
banker  is  best  understood  if  looked  upon  as  a 
broker  between  two  principals.  He  brings  them 
together,  just  like  a  stock  or  corn-broker.  With 
what  he  receives  from  his  customers  he  first  pays 
the  orders  for  money  which  that  customer 
makes  upon  him  with  pieces  of  paper  called 
cheques  ;  the  remainder  he  transfers  to  a  borrower. 
Does  he  make  those  payments  with  money  f  Does 
a  banker  deal  in  money  ?     Most  certainly   not. 


One  fact  is  conclusive  on  this  point,  besides  tkef  magnificent  tool  for  buying  and  selling 


evidence  of  the  Clearing-house.  Sir  John  Lubbock 
has  shown  that  only  three  pounds  in  every 
hundred  were  received  by  the  great  banking- 
house  of  Bobarts  in  cash,  and  of  those  three 
pounds,  ten  shillings  only  were  money,  metallic 
money.  How  can  a  banker  pay  £100  with  only 
£3  of  cash  P  He  does  not,  and  cannot  pay  the 
remaining  £97  with  money.  This  fact  is  decisive 
— a  bank  does  not  deal  in  money,  does  not  receive 
or  pay  money,  if  the  word  money  is  to  retain  its 


bankers.  They  bid  him  go  and  buy  £70( 
of  cotton,  and  pay  for  it  by  drawing  a  ch< 
themselves.  The  cotton  is  bought  and  pa* 
a  cheque  on  Smiths*,  which  is  lodged  iht 
the  cotton-dealer's  banker.  This  second  c 
in  turn  sent  by  Giyn  to  the  Clearing-hoi 
meets  the  cheque  of  £1.000  which  Glyn  ha 
to  the  farmer;  Glyn,  if  no  other  cheqm 
turns  up,  has  to  pay  the  difference  of  £30( 
he  does  by  a  cheque  on  the  Bank  of  Englai 
the  whole  banloDg  transaction  is  ended, 
has  happened  ?  l^rst,  not  a  shilling  hu 
Secondly,  the  farmer  has  enabled  his 
Smiths  to  buy ;  his  power  to  buy  they  hw 
ferred  to  a  cotton  buyer.  Thirdly,  com 
exchanged  for  cotton;  the  remaining  £ 
been  transferred  to  Smiths'  account  at  tb( 
England.  Smiths  do  not  lend  the  whole 
the  farmer's  cheque,  £1,000,  to  the  cottc 
for  they  know  that  he  will  buy  things  whi* 
want,  and  they  reserve  £300  for  these  p 
Thus  we  see  the  essence  of  bankin] 
machinery  for  exchanging  goods.  The  g« 
chased  pay  for  each  other  by  moans  of 
paper  registered  in  ledgers.    Thus  ban 


the  work  fully,  yet,  even  reckoning  notes 
it  saves  the  necessity  of  buying  and  c 
£97  of  currency.  Trade  thus  gains  enor 
simplicity  and  cheapness. 

But  here  the  intricacy  and  danger  ii 
present  themselves.  The  banker  has  len 
purchasing  power  belonging  to  the  if 
whom  he  has  found  a  borrower  in  t 
merchant.  But  the  fanner  retains  thi 
demanding  his  £700  when  he  pleases, 


real  meaning.     How  then  are  the  £97  repaid  to  cotton  merchant  may  have  borrowed  on 


three  months,  or  may  have  failed,  and 
to  repay  his  loan.  These  uncertainti 
exist.  They  call  upon  the  banker  to 
habits  of  his  depositors,  and  the  busin 
traders  to  whom  he  lends  what  does  not 
him.  These  examinations  cannot  be  madt 
feet  accuracy ;  and  the  bank  may  fall  in 
some  day.  Hence  arises  the  ncces! 
reserve—that  is,  a  sum  to  be  retaini 
bank,  beyond  what  it  lends,  to  guai 
contingencies.  This  reserve,  being  the 
between  the  banker's  deposits  and  '. 
will  necessarily  take  the  form  of  cash, 
notes.     That  reserve  will  vary  accordi: 


the  depositor  ?  Here  lies  the  secret  of  all  banking. 
To  understand  this  is  to  understand  banking.  Let 
us  consider  a  complete  banking  transaction  from 
its  origin.  A  farmer  has  sold  £1,000  worth  of 
com,  and  is  paid  with  a  cheque,  say  on  Glyn.  He 
places  that  cheque  to  the  credit  of  his  account, 
say  at  Smiths'.  How  do  Smiths  obtain  payment 
of  this  order  for  money?  By  asking  Glyn  for 
sovereigns?  Nothing  of  the  kind.  They  send  it 
at  once  to  the  Clearing-house.  This  is  an  ofiBce 
to  which  the  City  bankers  send  the  cheques  which 
they  have  to  receive  from  each  other.  Every  two 
hours  a  list  is  made  out  for  each  banker  of  what 
he  has  to  receive,  or  has  to  pay  on  the  cheques  sent 

in ;  he  settles  the  balance  by  receiving  or  giving  a  vicissitudes  of  business ;  its  fitting  am< 
cheque  for  it  on  the  Bank  of  England.  The  Clear-  depend,  as  a  rule,  on  the  judgment  of  t] 
ing-house  acts  precisely  as  a  player  at  cards,  who  I  according  to  the  signs  of  the  commercia 
puts  down  what  each  man  wins  or  loses  on  each  !  The  danger  of  the  bank  coming  to  a  s 
game.  No  money  passes  all  the  evening;  at  never  absolutely  absent;  often  it  may 
the  end  of  the  playing  each  man  pays  or  re- 
ceives the  balance  which  he  has  lost  or  won. 
At  the  Clearing-house  not  a  sovereign  passes,  yet 
a  hundred  millions  of  pounds  and  more  are  paid 
and  received  every  week.  The  debts  and  pay- 
ments are  settled  simply  by  new  items  entered 
in  new  lines  in  all  the  l)anking  books  of  all 
tho  banks.  Is  this  dealing  in  money,  when 
no  money  is  touched  ?  Is  it  anything  more 
than  machinery  for  creating  and  sweeping 
away    debts?     But    lot    us    proceed    further. 


comfortably  near.  Tho  banker's  profit  < 
a  charge  on  the  loans  he  grants,  oallec 
When  danger  threatens,  he  raises  thisnitei 
or  discount,  which  diminishes  borrowing,  i 
many  who  have  previously  borrowed  i 
repay  their  loans.  The  moral  whidi  t 
teach  is  plainly  this — ^that  he  should 
watch  and  study  what  is  going  on  in  b 
around  him ;  how  far  it  is  safely  oondi 
eamiog  profits ;  what  is  the  oommeraa 
of  his  own  and  other  oonntries;  what  £ 


After    the   farmer's    cheque    has   been  received  be  at  work  diminishing  the  wealth  of  ti 

by  Smiths,  a  borrower,  who  wishes  to  buy  cotton,   what  is  the  position  of  partioular  tndci 

comes   in,  and  asks  for  a  loan  of  Smiths,  his  vidnal  firms ;  what  risk  thoremagr  be  oil 
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oente  ft  panio  and  create  a  ran  of  f uUj  watched  and  nnned.  If  the  remrvo  *  limiy 
m  banks  for  the  repayment  of  their  \^  loans  be  froely  made  and  upon  lower  ohaEgee ; 
Ihis  18  the  law  of  right  and  safe  bank-  ^  ^®  reeerve  dimininhes,  let  every  banker  be  on  the 
kmin  whidithethonghtsandatudyof  ^^'  '^^  ^^^  ^^  England  muat  then  raiae  ita 
ihonld  lire.  By  such  ^ngilanco  >Mtnlring  ^^  ^  lending,  and  that  rate  must  be  the  supreme  law 
I lationaL  Such  a  buSer  in  Americi^  SL^l^J^^^f  rt'^'^J^®  !?^®  ""L *?«  Prirate 
risis  of  1873,  would  have  seen  that  the   ?tf  d£S^I*;l^!tt^.Z^^ 

y  their  excessive  construction  of  fixed  and  ^  England  throughbnt  the  Wd.  The  Taw  U 
out  on  some30,000  uules  of  new  rail-  treated  a^  being  as  certain  as  the  law  of  gravity.  The 
ironld  have  known  that  labourers  were  movements  of  the  gold  aro  lecorded  as  oarefnliy  everv 
ood  and  clothing,  coals  prodigiously  day  for  ascertaining  tho  banking  weather  as  the  move- 
making  iron  and  machinery,  and  that  nientR  of  the  barometer  are  published  for  jMitif^i^w/^^ny 
)n  of  all  this  wealth  thus  destroyed  'Whether  rain  or  sunslune  is  approaohing.  One  money 
i  effected  by  the  railways  under  twenty  ™vl^c^  was  established  for  the  whole  country— the 
ars.  The  nation  must  be  poor,  and  ^^7  market  of  the  Bank  of  England— the  other 
and  commercial  houses  faUcd.  and  ?«fkcr8  only  foUowed  suit.  Tliey  lent  and  fixed  their 
what  they  had  borrowed  from  banks.  ^^^"^  "  tie  Bank  of  England  dnrected." 
bankiDg  might  have  prevented  the  Thus  this  unhappy  absurdity  overn>read  the 
s,  and  its  effect  on  the  whole  com-  nation.  Its  simple  rule  coidd  bo  carried  out  daily 
i.  with  clever  comments  by  every  writer  of  City 

icounter,  face  to  face,  the  most  start-  articles.  Thecommon mind couldnoteits  mechanics, 
t  astonishing  intellectual  phenomenon  Then  it  was  very  profitable  for  bankers.  Tho 
irorld.  What  commercial  profession  has  bank  rate  brought  an  imperative  excuse  for  levy- 
ition  for  intelligence,  for  ability,  for  ^^S  a  tax  on  all  traders,  and  for  an  increase  of 
:  the  range  and  intricacies  of  business,  the  rate  of  discount  as  the  reserve  fell.  It  could 
i  banker  f  Yet  that  great  profession  ;  always  be  pleaded  that  they  were  making  the  bank 
'a  delusion,  an  ignorance  of  the  nature  <  safe.  It  seemed  to  bo  an  undeniable  truth,  that 
i,  of  what  it  really  is,  unknown  to  any  i  every  bank  which  could  not  pay  gold  when  do- 

of  trade.      It  would  be  most  pro-  '  manded  must  become  bankrupt, 
nd  unbecoming  in  mc   '  -  .      ▼ 

I    stood  alone;    but 

years,  1  have  had  the  advantage  «*    "— «— — » ww-««w 

own  to  the  very  dregs  before  the  failures  are  thought  of,  even  though  large  sums  of 
banker  of  the  very  highest  eminence,  gold  may  have  left  the  reserve.  But  when  the 
-nor  of  the  Bank  of  England,  Mr.  panic  has  set  in,  and  no  one  knows  what  bank  may 
ZB  Gibbs.  We  had  a  long  corre-  be  broken  during  the  day,  or  what  great  firm 
hich  Mr.  Gibbs  first  printed  at  the  stopped  before  evening,  then  ia  the  hour  whea 
land,  and  then  allowed  me  to  publish  the  strong  reserve  is  most  sorely  needed,  and  ought 
dix  to  my  last  book,  **  Chapters  on  to  be  most  rcsolutelv  provided.  But  what  did  the 
ditical  Economy.'*  The  result  was  Bircctorsof  the  Bank  of  England  think  of  their  own 
agreement  on  the  great  point  at  issue,  principle — the  avowed  governor  of  their  practice — 
I  will  allow  me  to  repeat  to  you  a  in  the  greatest  of  crises,  in  May,  1866  ?  Did  they 
the  question,  as  stated  in  "  Eraser's  bug  every  bag  of  sovereigns  paid  in  to  them,  and 
>f  May,  1880.  I  could  not  state  it  lock  it  up  in  Sieir  reserve  ?  They  did  the  very  con- 
>r  more  fully : —  trary ;  they  lent  it  out  again  as  fast  as  they  could ; 

and  thus,  by  their  own  voluntary  action — aye,  and 
n  find  It  hard  to  exercise  such  a  cool  and  with  the  applause  of  the  Bagchots,  and  the  great 
iudgment  on  the  operations  of  their  oracles  of  currency— they  increased  their  loans  from 
W^tfi^J!!;^  Tteyen^unterkeen  18 J  millions  in  April  to  33*  millions  in  May,  and 
^I  SSSs^X^^kT^hf  .^^^  ^"^Pti^d  their  reserve  from  6*  mUUons  to  *-to  lesa 

r  stimuliing:  and  then  cairn  reason  is  *^?«  ^  million;  f  millions  of  gold  with 33 milliona 
!d.  Nevertheless  the  banking  community  ^^  ^^^^^  voluntarily  given.  They  then  showed,  with 
without  the  instinct  of  self-piescrvation,  tbo  greatest  plainness,  that  they  had  no  belief  in 
sought  for  a  rule  which  should  reveal  the  the  necessity  of  keeping  up  a  great  gold  reserve,, 
trade  at  the  time,  and  enable  them  to  even  in  tho  hour  of  danger.  They  treated  it  with 
iking  with  safety.  But,  unfortunately,  contempt  by  wilfully  lending  away  in  the  day  of  peril 
upon  a  purely  mechanical  rule,  a  rule  of  for  mercantile  firms  aJmost  every  sovereign  they 
to  of  common  sense ;  but  it  lay  so  close  could  lay  their  hands  upon.  They  know  perfectly 
I  "o  ea^  and  so  natur^and  could  bo  ^^u  j^  the  very  teeth  of  the  doctrine  preached  by 
h^t^:^^    "S""-  A^7  bethought   themselves,  the  whole  City,  and  every  economical 

keepthe  Smibstance  of  their  reserves  in  ^^"^  perfectly  satisfied  with  payments  m  their 

Is.    They  have  accounts  at  the  Bank  of  o^^  bank-notes,  under  the  liberty  of  issue  given 

rhich  they  store  up  their  resosvcs,  to  ^7  suspension.     There  was  no  fear  anywhere  of 

nevor  thev  please.    Hero  is  the  grand  the  goodness  of  these  notes.     With  what  feelings 

ve    of    the    nation,     the    supply    of  must  any  thinking  man,   any  man  of    oommon 

ervo   all   banks    from   the   danger   of  understanding,  read  those  pitiful  daily  announce- 

'  money  and  not  having  it.  The  salvation  monts,  with  their  corresponding  comments,  of  a 

depended  upon  it.    It  must  be  care-  few   hundreds  of   thousands,  or  even   millions^ 
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leaving  the  cellars  of  the  Bank  of  England,  as  if 
they  were  anything  more  than  ordinary  variations 
of  trade  ? 

The  natural  action  of  money  is  never  thought 
of  by  the  holders  of  such  ideas.    Large  quantities 
of  money  frequently  leave  the  Bank  amid  pro- 
found tranquillity  of  trade.     For  what  reason? 
Sometimes  because  the  nation  requires  more  money 
for  currency,  as  in  summer,  wiui  its  harvestings 
and  travellings,  or  oftener  to  pay  for  an  excess 
of  goods  imported,  or  investments  made  abroad. 
But  what  harm  is  there  in  all  this?    Why  should 
it  be  markedly  chronicled  as  a  grave  fact,  that  five 
millions  of  gold  have  been  sent  to  America  to  pay  for 
-sudden  purchases  of  com  required  for  food  ?  **  No 
harm !  "  answers  Mr.  Hucks  Gibbs.   Money  is  made 
for  the  very  purpose  of  passing  from  hand  to  hand, 
according  to  the  purchases  of  the  day.    These  five 
millions  are  sure  to  leave  America  again  ;  they  can 
4o  her  no  good  in  any  other  way.    Her  currency 
was  full  for  the  work  required  before  they  arrived. 
Is  every  trader  in  England  to  be  warned  by  every 
•city  article,  that  out  of  a  reserve  which  amounts  to 
some  45  per  cent,  of  the  total  liabilities  of  the  bank, 
a  few  millions  have  departed  to  make  purchases 
abroad  ?  Is  there  danger,  is  there  bankruptcy,  in 
buying  useful  goods  with  gold  locked  up  in  vaults  ? 
It  is  lamentable  to  hear  the  language  used  about 
-such  events  in  banking  and  newspaper  regions. 
Is  it  not  the  function  of  all  currency  to  run  ?  What 
if  by  such  events  the  bank's  reserve  is  to  fall  down 
to  four  millions  of  gold  ?    Is  every  merchant  to 
tremble  in  his  counting  house,  every  dealer  in  every 
•exchange  ?     Was   anyone   frightened  about   the 
bank's  stopping  in  1866,  when  it  had  not  one  million 
of  sovereigns  in  its  possession  ? 

In  conclusion,  may  I  venture  to  say  a  few  more 
'words  to  you  on  a  subject  of  extreme  importance 
— the  Monetary  Conference,  which  is  now  sitting 
«t  Paris,  to  promote  the  universal  acceptance  of  hi* 
metalUsm.  I  will  not  say,  with  the  eminent  econo- 
mist, M.  Leroy  Beaulieu,  that  this  conference  is 
'*  a  gigantic  hoax ;"  but  I  do  not  hesitate  to  declare 
in  the  plainest  language  that  this  meeting  has  for 
its  distinct  object  the  making  of  bad  money— false 
and  unreal  money — for  the  whole  world.  Even 
one  of  the  advocates  of  this  new  system,  President 
Barnard,  of  Columbia  College,  has  excellently 
-stated  that  '*the  real  money  of  the  world  is 
bullion ;"  as  has  been  shown  above,  the  sovereign 
does  its  work  as  the  tool  of  exchange  by  its  worth 
as  a  piece  of  metal — ^by  its  value  as  created  by  its 
•cost  of  production. 

Now,  what  is  bi-metallism  ?  It  is  most  neces- 
sary to  have  a  very  dear  and  definite  conception 
of  the  meaning  of  the  word,  if  we  are  to  judge 
oorrectly  the  kmd  of  money  it  denotes.  It  is  not 
the  mere  using  by  a  country  of  two  metals  as  the 
tools  of  its  buying  and  selling.  England  employs 
gold  and  sQver  coins ;  but  she  knows  nothing  of 
bi-metaUism,  and  it  is  to  be  hoped  that  she  never 
will.  England's  money  is  gold.  Her  shillings 
are  merely  tokens,  counters.  The  definition  of  a 
■hilling  is  the  twentieth  part  of  a  sovereign ;  the 
definition  of  a  sovereign  is  so  much  weight  of 
gold.  The  man  who  buys  a  ton  of  coals  with  a 
sovereign  ffives  value  for  value;  he  who  buys  a 
cotton  handkerchief  with  a  shilling  does  not  givo 
•s  muoh  silver  as  the  handkerchief  is  worth.  He 
gBtB  the  handkerohief  because  with  20  shillings  the 


seller  can  get  a  sovereign,  and  thus  he  is  red 

with  gold.    The  shilling  counters  act  like 

they  mean  and  are  twentieths  of  a  wi 

They  work  no  harm,  because  they  cam 

more  than  40  shillings  worth  of  debt,  aa 

are  not  more  of  them  allowed  to  be  in  or 

than  are  sufficient  to  do  the  work  of  smilli 

Bi-metallism  is  a  wholly  different  bA 

essence  is  this— that  a  debtor  must  accept 

ment  either  of  the  two  metals,  in  the  fixed 

tious  which  the  law  assigns  to  them  towai 

other.     England  would  be  bi-metalUc  i 

were  passed  authorising  any  debt  to  be 

shillings,  and  any  quantity  of  silver  to  b 

into  shillings.     But  what  would  be  the 

even  as  matters  now  stand  ?    Everyone  w< 

what  he  had  nominally  bought  with  wy 

with  shillings  worth  less  than  20  to  the  poi 

could  pay  with  20,  and  probably  have  pro 

with  lus  sovereign.     He  pockets  four  sbi 

the  expense  of  his  creditor.     The  ultim 

would  be,  that  silver  would  be  bought  ab 

gold  to  be  coined  into  shillings,  which  w 

every  debtor  four  shillings  profit  on  a  * 

debt  paid.    Sovereigns  would  then  leave 

and  goods  would  be  priced  in  shillings, 

addition  of  more  shillings  to  the  price.    1 

ment  of  debts  with  foreign  countries 

most  embarrassing,  and  accompanied  by 

to  many ;  but  time  fails  to  enter  upon  tii 

But  the  mischief  is  far  from  ending  he 

when  a  nation,  as  England,  has  only  g 

money,  the  uncertainty  and  greatness  o 

loss  even  now  occasion  people  anxiety 

payment  of  debts.    We  all  know  the  ( 

uneasiness  created  by  the  presumed  d 

the  value  of  gold.    Prices  were  held  to 

for  all  articles,  and  those  whose  income 

on  dividends,  whether  of  Consols  or  oti 

thought  themselves  painfully  poorer. 

danger  bad  enough  with  one  metal  for  1 

exchange ;  it  would  be  increased  manif 

employment  of  two  metals,  available  at 

to  the  debtor  for  the  payment  of  his  i 

bi-metallic  shilling  might  be  rated  as 

sovereign ;   but  how,  it  silver  is  extra 

cheaply  from  the  mines,  and  the  minen 

willing  to  give  30  shillings  for  a  sovereig 

of  gold?    And  these  variations  migh 

rapid,  and  enormous  losses  might  be  ii 

creditors,  in  what  they  received  as  their 

in  England  and  abroad.    The  misery  < 

in  the  cost  of  gold  alone  would  be  bad  ei 

the    changing   worths    of   two    metaL 

authorised  to  pay  debts  in  fixed  propor 

can  describe  the  sufferings  they  migl 

Would  not  the  adoption  of  two  standard 

are  called,  by  the  choice  of  either  of  t 

by  debtors,  be  indeed  a  creation  of  d 

anxiety? 

The  bi-metallists  are  aware  of  this  di 
of  the  ruin  it  would  bring  on  the  moneys 
of  any  country ;  but  they  believe  that 
discovered  a  remedy  for  the  eviL  Tl 
value  of  the  metals  at  present  may  be  m 
1  oz.  of  gold  being  equal  to  18  onnoai 
these  quantities  transferred  in  ezdisa^ 
yield  equal  worth  of  metal  to  eaeh  «Dohi 
might  have  been  expected  that  the  1» 
wonld  have  taken  uieir  stavt  fnm  tk 
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ty  of  1  to  IS ;  bat  so ;  from  motiTea  Bppwently 

an  euil7  intelli^ble  to  some  of  their 
r,  diey  suome  the  proportion  of  I  to  15^.  | 
ifinff  uk  esoennTe,  mmaturKl,  unreal,  and  ' 

mewi-oal  value  to  diver.  They  then  pro-  I 
mi  the  Dfttioiu  ghall  decree  that  gold  and  j 
ma  m  that  proportioa  shall  be  inned,  and  i 
I  payable  for  all  debts.  If  the  creditor  was 
I  the  optaou,  he  would  reject  the  deficient 
Xintamed  in  IS}  of  nlver  for  hia  debt  in  . 
itu^  do  Dot  deny  that  he  would  be ' 
id,  but  they  think  they  bare  found  the 
'  in  limiting  the  ooinage  of  Bilver  so  aa  to  . 
it  pBM  for  what  they  please,  and  thus  | 
t  ttte  gold  and  Bilver  coins  to  be  exchanged  i 
knr  own  selected  proportion  of  value.  It ' 
■oIt  of  all  thesilver  mines  could  be  created,  ; 
It  be  possible  to  create  such  a  system. 
bght  be  mode  scaroe  in  oomporison  with  i 
Mmd  for  it,  and  thus  its  value  Dtight  be 
iMd  at  the  required  proportion  of  15j.  But  I 
■Duopoly  is  a  pore  delusion.  In  any  con-  ' 
IMtw,  many  silver- producing  nations  would  I 

ont,  »nd  they  woold  ruin  tlie  projected 
.  They  would  moke  silver  coins  for  all  the 
^ITniotiBtatea,  forged,  but  a)l  of  fall  silver 

mtrodnee  them  easily  into  the  nkonetary 
•,  deluge  them  with  these  coins,  with  im- 
pvofit    to   themselves.     Thus   silver  would 

the  sole  coinage  of  these  conntries,  and 
Id  iroald  disappear.  The  law  of  all  mone; 
;bem  assert  itself — prices  v  ould  alt  rise — 
al  -would  form  that  money,  and  debtors, 
I,  and  traders  of  every  kind  would  be  de- 
rrer  to  the  extreme  uncertainties  of  the 
f  silver.  The  relation  of  debtor  and 
-vrould  become  intolerable;  and  gold 
Itiinfttely  be  reetoied  to  its  supremacy  as 


wbile,  another  result  would  be  sure  to 
All  goods  would  have  two  prices — one  iii 
le  other  in  silver ;  and  this  lost  would  vary  , 
.  tbe  fluctuaUons  of  the  worth  of  the  metal. 
naaible  motive  can  be  assigned  for  subjeat- 
I  nations  to  the  folly  of  selecting  sucL 

on  the  other  side,  it  must  be  admitted  that ' 
■t  important  to  retain  the  use  of  silver  for  I 
na  of  the  world.  To  banish  silver  alto-  ' 
even  were  it  possible^  would  lead  to  a  great ' 
■ueot  of  the  worth  of  gold,  to  a  scarcity 
u  comparison  with  the  work  which  it  would 
I  do,  and  many  inconveniences  would  arise. 
ii  only  one  principle,  as  far  as  I  know,  on 
3m  joint  bi-metallic  use  of  silver,  in  com- 
B  with  gold,  can  be  carried  out  succeesf  oUy. 
■ggested  by  Mr.  Clannont  Daniell,  in  hit 
bt.  "Qold  in  the  East,"  and  further  de- 
X  in  the  Watmintfer  Review  of  January, 
He  propoaes  that  gold  should  always  b-' 
■■ill 111,  and  remain  onchongod ;  but  that 
AoaM  also  be  a  complete  legal  coin  for  aU 
iMt  in  mch  proportion  to  guld  as  shall  be 
jj^ad  Crom  time  to  time  by  a  public  autho- 
pwiflnn  H  itu  intrinsio  value,  its  metallic 
Fin  -,-      -  ■  -      -  ■ 


The  Chainnan  said  they  had  had  a  most  interastiog 
iiad  inatmdire  paper  on  a  subject  which  the  Sooiety 
had  not  diacnssei  much  recently,  and  he  thought  they 
would  all  agree  that  the  Protoaaor  deserved  their  sinoera 
Ihanks.  For  his  own  part,  nothiiif  wooldplease  him 
I  letter  than  to  be  able  to  sit  under  Professor  Frioe  in  the 
theatre  at  Oxford,  and  learn  more  thoroughly  the  piin- 

Sles  whiob  he  had  enunciated.  The  author  had  very 
ly  treated  of  the  value  of  money  aa  a  tool  for  tlte 
purpose  of  exchange,  and  in  the  main  prindplea  enuaoi' 
iited  he  entirely  agreed  with  him.  Money,  after  idl, 
was  simply  a  convenient  method  by  which  to  regulate 
i-xchangea.  It  had  a  reoognised  value  by  which  we 
I  ould  reffulato  oichanges  and  balanoe  aooonnts.  Trade 
was  aimply  a  BTStem  of  barter  regulated  by  the  exchange 
I  if  money  in  order  to  effect  the  balance  at  the  end  of  the 
\-eax.  If  that  was  the  case,  th^  arrived  at  the  principles 
ro  ably  etatod  in  the  paper.  There  were,  however,  one 
(ir  two  points  on  which  he  was  not  prepared  to  go 
(mtirely  with  the  author.  The  ease  of  a  hat  and  a 
riovereign  had  been  mentioned,  but  he  must  Bay  ha 
thought  a  sovereign  had  an  iotrinsio  value  greater  than 
,1  hat,  though  the  coat  of  producing  it  might  perhaps  be 
father  less  of  the  two.  There  was  a  great  deal  o[  labour 
involved  in  the  vaiiouB  prooesBes  of  manufacture  of  the 
liat,  whilst  the  gold  was  found  in  the  ground,  though 
.)f  course,  it  required  a  certain  amount  of  labour  to 
I  jitmotit.  Itappnared  to  him  there  waaasmuohlabour 
I  required  to  find  a  diamond,  which  was  worth  soveral 
I  rimea  aa  much  as  the  gold.  Then,  again,  gold  had  a 
I  certain  difference  in  vulue.  Some  years  ago  be  visited 
I  Auetralta,  and  bought  some  gold  there,  which  he  sold 
'  in  London  at  £1  2a.  6d.  por  ounce,  though  the  standard 
!  ralue,  as  regulated  by  the  Act  of  1844,  was£317s.  10^. 
'  He  got  this  enhanced  price  in  cauBequenca  of  what  was 
called  thebetlemeBSof  thegold,  and  that  gold  naturally 
would  be  valued  hieiher  than  standard  gold ;  yet  it 
was  as  easy  to  produoo  aa  gold  of  lower  value.  It 
therefore  appeared  to  him  that  gold  had  a  value  over 
and  above  Uuit  created  by  the  simple  productioo.  This, 
however,  was  a  point  which  might  be  open  to  question  ; 
and  he  wasnotpreparodtodisouesltfully.  Withregard 


In  this  mannei 

iiitar  will  always  receive  in  silver  the  gold 
W  Ua  dflbtr  Mid  sQTer,  under  such  oonditions, 
d  wiUiout  misohief  to  perform  tbo 


S3S; 


>  bi-metallism,  it  appeared  to  him  that  if,  by  any  mi 
they  could  prevail  upon  the  Government  of  In£a  to  in- 
troduce a  gold  standard,  instead  of  a  sUver  one,  the 
effect  would  be  to  very  much  improve  the  trading  rela- 
tions of  this  countiy.  It  would  lead  to  a  oonsiderable 
absorption  of  gold  m  India,  and  cause  the  purchasing 
power  of  gold  to  rise  here.  Silver  would  be  simply 
used  for  a  token  coinage,   and  for  useful  manufoc- 


inoome  of  India  was  fixed,  a  hundred  jeara  b_ 
many  hundred  silver  rupees ;  and  instead  of  being 
worth  2s.,  they  were  now  only  worth  Is,  6d.  There- 
fore the  Government  had  to  buy  at  muoh  dearer  rates, 
while  its  income,  which  could  not  be  altered,  wbh  worth 
very  muoh  less.  He  knew  only  one  ptinciide  OD  which 
the  objeot  aimed  at  could  be  attuned,  and  it  was  the 
one  referred  to  at  the  olcee  of  the  paper,  recommended 
by  Mr.  C.  Daoioll.  Gold  had  a  greater  intrinsic  value 
than  copper,  aimply  because  a  much  greater  amount  of 
the  latter  was  produced  With  a   given   quantity  of 

Kr.  Ffsnndes  remarked  that  in  ancient  times,  not 
only  had  skins  a  fictitious  value,  hnt  a  fluctuating  vmne, 
according  to  dze  and  quality,  and,  therefore,  oertain 
aneieut  American  and  Eastern  tribes  adopted  the  plan  of 
cutting  a  piece  out  of  the  skin,  which  became  a  token. 
That  he  believed  was  the  earliest  known  instanoe  of  a 
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token  being  need  in  lieu  of  the  thing  itself.  Again,  letters 

of  credit  and   bills    of   exchange  were  by  no  means 

modem  ;  they  existed  in  China  and  the  far  East  in  very 

ancient  times;    the  necessity   for   not  keeping  large 

amounts  of  capital  looked  up  was  recogmsed  neany 

twenty  centuries  ago.     He  had  seen  some  very  ancient 

bills  of  exchange  m  the  East,  which  had  passed  from 

hand  to  hand  as  money.  There  was  also  in  ancient  times 

another  standard  of  value,  viz.,  a  measure  of  rice,  the 

standard  measure  being  an  average  days'  ration  for  an 

adult.    Of  course  this  somewhat  fluctuated  as  there 

was  a  scarcity  or   plenty,    but   in   times   of   plenty 

it  was  stored  up  against  times  of  scarcity.    Besides 

this,  there    was   an    arbitrary  standard,  which    was 

supposed   to    represent   the   value  of  rice  in  metal, 

and   it   was    said   that    so   many   davs*    rations  of 

rice  equalled  a  certain   standard  of  gold,  which  was 

the  metal  p^r  excellence^  Within  his  own  experience,  the 

Carolud  dollar  in  China  was  worth  from  60  to  70  per 

cent,  more  than  its  actual  value  in  silver  during  a 

certain  period,  and  other  wcU-known  coins  had  a  value 

far  above  their  intrinsic  value  as  metal.     He  might  also 

mention  that  a  paper  currency  had  been  insueu  on  the 

bans  of  the  rice  standard,  and  he  once  had  a  largo 

number  of  specimens,  which  were  now  in  the  possession 

of  the  Emperor  of  Austria,  of  this  old  paper  currency  ; 

the  different  notes  or  tickets  representing  one  day's 

ration,  one  and  a-half  davs',  five,  or  ten  cuiys'  rations 

of  rioe,  and  these  passed  n:om  hand  to  hand.     It  was  a 

curious  fact,  that  when  the  English  established  a  mint  in 

Hong  Kong,  they  were  obliged  to  close  it,  most  of  the 

empWyh  being  sent  to  Japan,   because    the  Chinese 

would  not  adopt  the  currency,  and  he  believed  most  of 

the  gold  and  silver  coins  went  to  adorn  the  jackets  of 

young  swells  in  Canton. 

Xr.  Bobert  Vanuel  said  Mr.  Price  had  described  the 
object  of  the  Conference  now  sitting  in  Paris  as  an 
attempt  to  foist  silver  money  on  the  world  at  a  fictitious 
value.  He  must  admit  that,  when  its  actual  value 
was  in  the  ratio  of  18  to  1  of  gold,  and  they  were  trvnug 
to  g^t  it  into  circulation  at  15  J  to  1,  that  course  could 
not  be  justified ;  but  was  not  the  ratio  of  15^  to  1  a  fair 
one,  taking  the  old  value  of  the  silver  ?  And  they  had 
to  consider  why  silver  had  fallen  in  value.  Was  it  not, 
to  a  great  extent,  due  to  the  action  of  the  German 
Qovemment,  who,  some  ten  years  ago,  finding  them- 
selves rather  flush,  thought  they  would  demonetise  their 
silver  and  adopt  a  g^ld  standard.  They  were,  perhaps, 
wise  in  doing  so,  but  the  result  was  to  flood  Uie 
market  with  silver,  and  it  was  well  known  to 
those  who  dealt  in  bullion  that  the  German  Gk>vem- 
ment  had  now  in  their  coffers  silver  which  they 
they  were  waiting  to  sell  when  opportunity  offered, 
and  this  was  always  a  bugbear  in  the  silver  market,  and 
kept  down  the  price.  He  would  not  urge  that  our 
Gk>vemment  should  adopt  bi-metallism,  because  we  g^t 
on  very  well  with  g^ld ;  but  it  must  be  borne  in  mind 
that,  if  the  suggestion  of  a  gold  currency  in  India  were 
adopted,  it  would  make  such  an  enormous  demand  on 
the  stock  of  gold — which  was  not  by  any  means  too 
large  for  the  requirements  of  western  civilisation— that 
it  would  appreciate  to  a  serious  extent  the  value  of  the 
metal.  Again,  the  habits  of  the  people  of  India  were 
different  to  those  of  the  west;  there  was  a  tendency 
amongpit  Hindoos  to  hoard,  and  if  they  had  a  g^ld 
currency,  they  would  hoazd  g^ld  as  they  did  silver ;  and 
being  smaller  in  bulk,  the  effect  would  perhaps  be 
worse.  He  would  ask  whether  it  would  not  be 
better  for  the  world  in  general  if  those  nations 
which  were  willing  to  act  on  the  bi- metallic 
principle  fixed  on  some  ratio— if  15^  was  not  fair,  say 
16  or  164  to  1,  or  something  approaching  the  actual 
ratio,  ana  ^  that  means  re-introduce  silver  into  the 
currency,  which  would  then  force  up  silver  to  something 
Ifte  its  old  vaJna.  We  should  have  our  one  gold  standard, 
Mnd  ID  India  there  would  be  a  silver  standard,  but  the 


Gbvemment  would  save  the  loos  on  the  exA 
now  amounted  to  about  three  miHimii^  a  ye 

Xr.  Wm.  Botly  said  the  last  speaker  h 
principles  on  which  he  should  have  addres 
ing,  and  he  would  merely  add  that,  harii 
C<3onel  Smith's  paper  onbi-metalliam,hei 
dined  to  the  opinion  that  if  aQTer  weremii 
gold,  it  might  DO  a  great  advantage  to  thia 
the  legal  tender  of  ^ver  were  raued  from 
would  be  a  great  convenience,  and  wouU 
prejudice  which  was  now  felt  against  it 
to  India,  he  feared  it  would  be  almost : 
adopt  a  gold  standard  with  advantage ;  b 
might  be  made  of  varying  weight.  It  i 
possible,  in  a  country  like  India,  to  do  bet 
silver  in  value. 

Kr.  Hedley  Uillyard  said  the  Profcsei 
gold  purchased  by  reason  of  ite  cost  of  pi 
if  that  were  so,  grold  must  be  taken  as 
commodity  in  exactly  the  same  way  as  a 
you  might  substitute  for  gt>ld  in  that 
bale  of  cotton  piece  gpoods.     Then  it  amc 
that  a  bale  of  cotton  bought  by  virtue 
production ;  but  it  had  been  proved  as 
pnm  asinorum^  that  ite  sale  wan  simply  rej 
demand  for  it.    The  question  of  the  puz 
of  gold  cropped  up  again  when  the  gz 
discussed  whether  gold  had  of  late  years  1 
or  dearer.    It  would  seem  that  the  only  da 
determining  the  purchasing  power  of 
primeval  distribution,  which  it  was  im] 
with  other  than  deductively.     They  h 
which  they  could  treat  the  question  in 
whether  grold  had  been  dearer  or  wta 
Whether  the  gold  discoveries  of  late  ye 
to     neutralise    any    deficiency    whidi 
come  about  in  the  currencies  of  the  w 
qucnce  of  wear  and  tear,  was  a  question 
to  determine  deductively.     The  iVofessc 
at  the  alarm  which  was  felt  in  meroa 
the  question  of  whether  our  imports  qj 
ports,  but  he  did  not  think  the  question 
settled  in  that  way.      Some  years  age 
instance   when    the    Bank   of    Englan 
saved  by  borrowing  two    millions  of 
Bank  of  France,  and  that  clearly  aho* 
were  some  sjiecific  phenomena   hy  wh 
gauge  this  question.      It  showed  tha' 
bullion  might  go  on  nnperceived,  and 
known  in  the  event  of  a  commeroial  i 
case  clearly  we  were  not  aware  of  the 
Bank  of  England,  audit  was  very  problei 
the  proposition  were  true  if  we  took 
mercantile  statistics.      Take  the  carpet 
position  of  that  trade  with  America, 
said  that  the  fact  that  our  imports  exoce 
was  beneficial  to  this  county,  inaamui 
tective  purposes,  our  goods  were  prad 
from  America  altogether. 

Xr.  X.  8.  S.  Dipnall  thought  the  imperii 
had  been  rather  overlooked  in  ocmsiaerin 
you  took  hats,  umbrellas,  or  ahoea,  and  lo 
a  closet  for  a  hundred  years,  th^  wooli 
worthless,  probably  they  would  be  no 
whereas  a  soverei^  would  be  aa  good  ai 
!  coined.  The  subject  of  bi-metalliam  wft 
he  had  much  studied,  but  it  atmok  him  1 
sovereigns  with  shillings,  there  would 
more  wear  and  tear  in  the  latter  lepieeci 
value,  and  therefore  there  must  be aomedi 
the  value  of  the  two  metala  f  or  purpoeea  < 
that  point  of  view  alone.  With  regard 
could  be  no  doubt  that  many  men  there  1 
the  depreciation  in  aibrer,  owing  to  thi 
their  contracte  were  made  in  that  nMtil ; 
they  all  deplored,  but  he  did  not  aee  h 
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nth  reffud  to  the  Chairman's  remarks 
ian  gola  being  worth  £4  2b.  Gd.  an  ounce, 
oMimt  of  its  greater  purity :  the  standaid 
th  £3  17b.  10^.,  and  if  gold  were  found 
itj,  deaxly  the  owner  was  entitled  to  the 
ie  did  not  readily  see  how  two  distinct 
Id  exiat  in  any  fixed  ratio  to  each  other, 
1  of  time  together. 

a  remarked  that  Professor  Price  aeemc<l 
by  having  a  gold  standard  they  were  not 
( moouvcnience  of  fluctuation  in  the  viduo 
;  suppose  the  commercial  raluo  of  gold 
changed  by  some  discoTcry  which  should 
production  on  the  one  hand,  or,  on  the 
nake  it  more  valuable,  the  value  of  debtH 
old  would  then  change  accordingly.  If 
.eat,  or  cotton,  or  anything  else  as  the 
r  would  be  always  exposed  to  the  Home 
)ld  happened  to  be  a  little  more  staple, 
le  believed  the  use  of  it  as  a  standard  con- 
nations,  and  that  there  was  little  more 
u  that  in  it.  It  was  said  that  silver  cuiuH 
jns,  but  he  thought  it  would  bo  almost 
m  for  a  powerful  Govonimeut,  to  substi- 
»er  metal.  The  silver  Hhiiling  might  uot 
iscly  the  value  it  was  supposed  to  repre- 
rootihed  very  closely  to  suohreprcHCutation . 

0  the  question  of  exports  and  imports,  he 
'hat  from  the  Professor,  when  he  said  we 
le  alarmed  because  our  imports  wore  in 
?  it  showed  we  were  getting  richer.    The 

what  was  meant  by  getting  richer  r 
we  were  now  receiving  the  iuterest 
hich  was  invested  in  Xow  Zealaud, 
Dther  places.  But  what  was  the  process 
capital  was  invested  there  ?  Was  it  uot 
a  greatly  exceeding  the  imi)ortH  for  a 
me  ?  Wo  sent  out  steam-engines  and  a 
ther  thingit,  as  investments,  from  which 
eoeiving  the  interest,  and  that  was  the 
lich  we  got  rich.  But  now,  when  we 
;  more  imports,  the  question  was  what 
ta  they  were,  whether  wo  were  getting 
•r,  and  whether  or  not  wo  were  spending 
ich  was  invested  abroad.  Suppose  that  this 
dd  very  large  sums  in  American  securities 
(lerican  war ;  most  of  it  was  sent  out  in 
(lerchandise ;  and  were  they  not,  at  tluit 
richer?  Then,  during  the  time  of  bad 
>  received  a  very  large  proportion  of  our 
Linerica,  and  consumed  it,  it  seemed  to 
9  end  we  might  have  eaten  up,  in  the  shape 
t  we  had  invested  in  former  times,  when 
it  to  America ;  and  that  seemed  to  him  a 
ing  poorer,  azid  not  richer.  At  any  rate, 
»foaoe  of  thoee  who  thought  that  an  excess 

1  not  a  healthy  state  of  things/ 

■a  having  proposed  a  vote  of  thanks  to 
9,  which  was  carried  unanimously, 

hriee,  in  reply,  said  he  quite  agrectl 
nktlemen  who  desired  that  both  silver 
lonld  be  used.  The  supply  of  gold 
I  for  all  the  purposes  of  currency,  and 
lid  of  rilver  it  would  acquire  an  artificiul 
value.  All  he  meant  to  say  was  that  ho 
of  any  other  way  in  which  the  two  metals 
ed  together  than  that  of  one  bcins'  taken  atn 
imd  that  the  other  be  adapted  to  it,  in 
ta  cost  of  production.  Mr.  Daniell's  idea 
y'flnall  stock  of  gold  should  be  used  in 
t  •  luge  quantity  of  silver  should  bo  used 
hat  the  psyxnent  of  debts  in  silver  should  be 
Itar  lo  the  pfoportion  which  silver  bore  to 
gara  to  tok^  coinagfe.  in  Anatria  and  else- 
en  ri'fPf"g'  and  even  f onrpenny  notes,  and 
pefCeotif  weD,  exorpt  that  they  got  diity 


and  torn,  and  were  hard  to  distinguish.  A  hard  token 
like  silver  had  a  great  advantage  from  its  durability. 
He  could  not  answer  Mr.  HiUvard's  questions  without 
going  into  the  whole  subject  of  banking,  which  was  too 
largo  a  one  to  enter  upon  then.  One  of  the  reasons 
why  a  large  supply  of  coin  was  not  wanted  in  England 
was  that  our  machinery  of  payment  by  means  of 
cheques,  and  the  Clearing-house  system,  was  so  perfect ; 
but  all  this  was  arranged  on  the  basis  of  a  gold  standard. 
With  rcganl  to  exports  and  imports,  of  course  they  might 
have  various  motives,  but  those  who  mode  investmenta 
abroad  were  not  the  people  who  talked  about  exi^rts 
and  iinportx,  it  was  always  the  traders,  and  as  a  matter 
of  trade,  the  advantage  was  in  the  imports.  Debts- 
might  be  i>aid  this  year  or  next,  or  in  ten  years  time» 
but  the  exchange  was  alwavs  of  g^oods.  If  England 
mode  foreign  loans,  it  was  always  in  goods ;  she  liadno 
supcnibuudance  of  gold  to  send  abroad.  If  she  had 
spare  goods,  it  might  be  a  good  investment  to  send  that 
extra  store  got  by  saWng  and  productive  consumption 
abroad  as  exports,  with  the  intention  of  the  equivalent 
nut  coming  back,  but  that  was  not  the  language  of  the 
mercantile  world  to  which  he  was  alluding.  Imports- 
might  be  like  American  wheat,  which  supplies  the 
pluoo  of  a  great  dentruction  of  wealth  here.  There 
was  no  doubt  wo  hud  had  very  defective  harvests,  and 
the  alternative  was  either  to  buy  com  abroad  or  starve. 
Of  course  he  did  uot  mean  to  say  that  the  buying 
American  com  under  such  circiunstances  was  a  sign  of 

f)rosperity,  but  it  was  an  ex(^llcnt  purchase  neverthe- 
CHS,  and  the  imixjrtation  was  a  source  of  weidth^ 
beciiuse  it  kept  tiic  nation  alive.  The  loss  was  not  in 
tho  importation,  but  with  tho  loss  of  the  harvest.  But 
that  was  not  tho  questi(m  with  which  he  was  dealing. 
The  principle  always  remained  tho  same ;  trade  was  an 
exchange  of  gtx)ds  and  nothing  else  whatever. 


GEHEBAL    HOTES. 


Ihe  Commeree  of  London.— Sir  John  Lubbock  has 
communicatod  to  tho  papers  the  followin||^  account  of  the 
oporutions  of  the  London  Bankers*  Cleanng-housc  for  the 
year  ended  April  30  :— 

•*  15,  Lombard-fltreet,  May  2. 
"Sir,— I  beg  to  forward  you  the  subjoined  statistics,, 
showing  the  working  of  the  Bankers*  Clearing-house  for 
the  year  ended  on  tho  30th  of  April,  1881,  which  is  tho  14tb 
during  which  these  statbtics  have  been  collected.  The  total 
amounts  for  tho  14-  years  have  been — 


Total  for 

the 

Year. 


lOn  Fourths* 

of  the 

Month. 


l8«7-ia»<  8,2r>7,ill,00n' 

18<»-1>«)  3,5}M,0n9,(MK>i 

1H(J0-1870  3,72f>,()23/)0O, 

1M70-1H71  4.0l»^4W,Ono' 

1871-1H72       ...5,3«»,72!i,00O 

1872-187a  tf,(io3,335,0O0" 

1873-1K74  r>,0»,ViW,(XX> 

1H74-1H76  ({,01.V2{«MIO() 

1875-1«7«  5,4O7,24.VW0. 

lH7C^lb77  4,873,00<»,0(X) 

1K77-187X  '5.(«C5:«.(I0« 

1K78-I«7n !4,«85,fi91,000i 

l«7;»-l«S0  i5.26W*76.H00* 

lHMU-1881  5,909,ltei9,000, 


147.113,000 
101.861,000 
1(>S,&2U,00U 
1W,517,000 
829,62U,«)tiO 
2<J5,»(*»5,0UO 
272,811,000 

2r>r>,950,ooo 

240,807,000 
2Sl,fN)U.OOO 
221,190,000 
212,241. <XW) 
31H,477,0ti0 
240,822,000 


On  Stock 

Kxchiingc 

Account 

I>ayH. 


£ 
444,443,000 
0fiO.822.0OU 
ri9t,7(»,000 
fn5.{MH,000 
042,446,000 

1,032,474,000 
SI70,})45,000 

1,076,585,000 
962,505,000 
718,703,003 
745,6a5,(XX) 
811,072,000 
!«5,533,000 

1,205,197,000 


OnConsols- 

SettllBg 

Days. 


132,203,000 
14^,270,000 
148,822,000 
169,141,000 
238,843,000 
248,561,00(> 
260,072,000 
960,838,00i> 
243,245,000 
223,756,000 
233,386,000 
221,264,000 
233,143,000 
265,579,000 


The  total  amount  of  bills,  cheques,  &('.,uaid  at  the  Clear- 
iB{;-house  during  the  year  ended  April  30,  1881,  shows  an 
increase  of  £644,01 3,000  as  contrasted  with  1 880.  Tho  pay- 
msnts  on  Stock  Exchange  account  dsvs  form  a  sum  of 
£1,205  197,000,  bclmran  incrcaRO  of  £239,664,000  as  com- 
pared with  1 860.  Tne  pajrments  on  Consols  account  days 
for  tho  ^amo  period  have  umountod  to  £266,679,000,  givinif 
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uiincrease  of  £32,436,000,  as  against  1880.  The  amonnts 
passing  through  on  the  4ths  of  the  month,  for  1881,  have 
amonnted  to  £240,822,000,  showing  an  increase  of 
£22,845,000,  as  compared  with  1880.  At  the  same  time  I 
may  ohsenre  that  four  Consols  settling  days  fell  on  4th8  of 
the  month,  while  there  only  happened  one  last  year.  This 
would  account  for  a  conaideraDle  portion  of  the  Increase. 
Messrs.  berhyshire  and  Pocock,  the  inspectors  of  the  Clear- 
ing-house, have  heen  good  enough  to  prepare  forme  the 
alwve  figures,  which  will,  I  think,  he  interesting  to  many  of 
your  readers. — I  am,  sir,  your  ohedient  servant, 

''John  Lubbock,  Hon.  Sec.  London  Bankers." 


MSBXnrGS  OF  THE  80CISTT. 

OSDINABY  MEETINOS. 

Wednesday  evening^,  at  eight  o'clock : — 

Ma.y  11.—''  The  Mannf aoture  of  Glass  for  Decorative 
Purpoees."  By  H.  J.  Powell  (Whitefriars  Glass 
Works). 

May  18.—''  The  Electrical  Railway,  and  the  Trans- 
mission of  Power  by  Electricity."  By  Alexaitoeb 
SnocENS.    Dr.  SiEiasNS,  F.R.S.,  will  preside. 

FoBEiGir  AND  Colonial  Section. 

Tuesday  evenings,  at  eight  o'clock: — 

May  10. — "  Trade  Relations  between  Great  Britain 
and  her  Dependencies."  By  Willluc  Westoabth. 
lieut. -Colonel  Sir  Robeikt  R.  Tobbens,  K.C.M.G., 
will  preside. 

Applied  Chemistry  and  Phtsics  Section. 
Thursday  evenings,  at  eight  o'clock : — 

May  12. — "  Recent  Profipress  in  the  Manufacture  and 
Applications  of  Steel."     By  Prof.  A.  K.  Htjntinotoit. 

May  26.—"  TelcKraphic  Photogrraphy."  By  Shbl- 
POED  BiDWELL.  Ptoi.  W.  G.  Adams,  F.R.S.,  will 
preside. 

Indian  Section. 

Friday  evenings,  at  eight  o'clock : — 

May  13.— "Burmah."  By  General  Sir  Abthitb 
Fhaybe,  G.C.M.G.,  K.C.S.I.,  C.B.  Sir  Rttthebfobd 
Alcook,  K.C.B.,  will  preside. 

Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Cantob  Lectures. 

Monday  evenings,  at  eight  o'clock : — 

The  Fourth  Course  will  be  on  "  The  Art  of  Lace- 
tnaking,"  by  Alan  S.  Cole.    Four  Lectures. 

Syllahtu  of  the  Count. 

Leotubb  IV. — May  9. 

Itetumi  as  to  styles  of  design  in  hand-made  laoe. 
Traditional  patterns.  Sketch  of  the  development  of 
inventions  for  knitting  and  weaving  threads  to  imitate 
laoe.  Differences  between  machme  and  lumd-made 
laoes.  Modem  hand-made  laoes  at  Burano,  Bruges, 
Honiton,  &o. 

This  ooune  will  be  illustrated  by  specimens  of  laoe. 
Diagrams  and  photographs  enlarged  will  be  shown  by 
means  of  the  limtem  and  oxyhydrogen  light. 


MXBTIKGB  F02  THE  EHSTJIHG  WXSX. 

MoiTDAT,  Mat  9tb...80CISTT  OF  ABT8,  John -street, 
Addphi,  W.C.,  8  p.m.  (Oantor  Lecture.)  Mr.  Alsn  8. 
Cldle,*<TheArtof  Lsoe-makJbDg."    (LeetaielV.) 

Bojsl  Bistitiitioii,  Albemsrie  street,  W.,  6  p.m.  Geneml 
jffffntihiy  Mieetisff . 

Bofsl  OeonMhioel,  TTDivetsity  of  I^mdop,  BuzUngtoik- 
ffudflos,  W.,  8|  v.m.  Mr.  Edward  'Whymper,  **A 
JooRwy  amongvt  me  Great  Andes  of  the  Siiaator." 


ff» 


British  Architects,  9,  Oondait-etxeet,  W.,8 
General  Meeting. 

Ttksdat,  May  10th...80CIETT  OF  ABT8, 
Adelphi.  W.C. .  8  p.m.  (Fonriini  and  Col 
Mr.  William  Weetgarth,  *'  Trade  Beb 
Great  Britain  and  her  Dependendes.*' 

Boval  Inititution,  Alhemarle-ttreet.  W. 
Dewar,  "  The  Non-Metallic  Elements." 

Medical  and  Chimrgical,  63,  Bernen-ti 
street.  W.,  8^  p.m. 

Civil  Engineers,  85,  Great  George  rtioet. 
8.W.,  8  p.m.  Mr.  John  I.  Thornyan 
Boats  and  Light  Yachts  for  High-Speed  I 
tion." 

Photographic,  5a,  Pall-mall  East,  8.W.,  8 1 

Anthropological  Institate,  4,  8t.  Martin* 
8  p.m.  1.  Prof.  G.  Dancer  Thane,  **  Some 
2.  Lieut.-Col.  R.  O.  Woodthorpe,  "  Tint 
the  Naga  Hills." 

Boval  Colonial,  Groevenor  Gallery  Libn 
Bond-«treet,  W.,  8  p.m.  Bir  Charles  X 
Principle  which  ought  to  regulate  the  d4 
the  Political  and  Municii>al  Boundaries 
of  the  Coloniea." 

Boyal  Horticaltaral,  South  Kensington,  8 

WsDirxsDAT,  May  11th...80CISTT  OF  ABT 

Adelphi,  "W.C.,  8  p.m.  Mr.  H.  J.  Powel 
f actiue  of  Glass  for  Decorative  I*urpoee 

(Geological,  Burlington-honse,  W.,  8  p.m. 
W.Davis,  '* Notes  on  the  Fish-remaii 
bed  at  Aust,  near  Bristol,  with  the  Dew 
new  Genera  and  Species."  2.  Bcv. 
' '  Certain  Quartzite  and  Sandstone  Foan 
in  the  Drift  in  Warwickshire,  and 
identity  with  the  true  Lower-Siluria: 
similar  Fosaila,  in  the  Trias  at  Bud 
Devonshire."  3.  Mr.  Francis  D.  Long 
mens  of  Diastopora  and  Stomatopora,  fr 
Limestone."  4.  Prof.  W.  J.  Bollas,  •• 
of  PlesiotauruM  {P.  Conyhearii  from  the 
Charmouth." 

Microscopical,  King's  College,  W.C,  8  p.i 

Royal  Literary  Fund,  10,  Johnnstreet, 
3  p.m. 

Ascham,  18,  Baker-street,  W.  Prof. 
**  The  Place  of  English  in  a  Liberal  £^ 

Thursday,  May   12th  ...  SOCIETY  OF  AB1 

Adelphi,  W.C,  8  p.m.  (Applied  Chem 
Section. )  Professor  A.  K.  Huntin^to; 
gress  in  the  Manufacture  and  Applu»t 

Bojral,  Burlington-house,  W.,  4Ap.m. 

Antiquaries,  Burlington-house,  w*.,  8i  p 

Society  for  the  Encouragement  of  Fine  ^ 
street,  W.,  8  p.m.    Dr.  Phen«,  ♦•  Art  I 

Royal  Institution,  Albermarle-etreet,  Vi 
Tyndall.  '*  Paramagnetleam  and  Diama^ 
turelll.) 

Lnventors*  Institute,  4.  St.  Martin*»-plac< 

Royal  Society  Qub,  Willis's-rooms,  St. 
tf  p.m.  

Mathematical,  22,  Albemarle-street,  W., 
W.  R.  W.  Roberts,  "Note  on  the  O 
Tangent  Line  to  the  Curve  of  Intei 
Quadrics."  8.  Mr.  E.  Cazpmael,  "  So 
the  15  School-girl  Problem."  8.  Mr.  C 
"Note  on  Ptolemy's  Theorem."  4.  : 
"Algebraical  Notes."  5.  Rev.  T-  I 
Summation  of  Certain  HypergeomeCzie 

Friday,  May  13th...80CISTT  OF  ABT8>  John 

W.C,  8  p.m.    (Indian  Section.)    Gem 

Phayre,  "Burmah."' 
Royalunited  Service  Institatiosi,  Whitri 

Captain  J.  R.  Colomb,  "Naval  Intel] 

Protection  of  Commerce  in  War." 
Royal  Institution,  Albemarie-stieet,  W., 

Meeting.    9p.m.    Mr.P.  Galtcm,  "Me 

Vision." 
Astronomical,  Buzlingtofn-lMniae,  W.,  8  p. 
Folk-Lore,  22,  Albemarle  sUeut,  W.,  8  ] 

Wheatle; , "  The  Snpeistitioiis  of  Bepys 
Clinioal,  53,  Bemcts  sheet,  W.,  ^  p.m. 
New  ShalDq)eare,  TJniveraityCMlege,  W.C 

J.  Klrkman,  "Hie  Snkides  in  Shaki 

2.  Mr.  F.  J.  FoxnivaU,  "  The  (^nzes 

early  Comedies." 
National  Health  Society,  S%  Hertfbid-st 

(Drawing-room  Lectores.)     Mx.  H.  Poi 

Education  of  the  Bye.**^ 


Saturday,  May  14TH...niy8ioal, 

ton,  S.W.,  8p.m.    Prof.  H.  A.  Boirtaiii 

Nichols,  "EtoctzioAbMX]^iQgiinQ9ali 
Royal  Botanic,  Tnnnr  rfi  rln  mnwir's  mil 
Geologists'  Association,  UnHcnUjOHNl 

sion  to  Croydon. 
Royal  bistitution«  AlbsnttdMAmlk-  W. 

Henry  MorleT,  ^BooOMiafsMliiM 

(Lsoturein.) 


90TJBJHAL  OF  THE  SOCHEIT  07  ABT8,  Hat  18,  1881. 
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|0  Iftc  AwvlM'y 


HOTIOES. 


COIYIBSAZIOVE. 

y's  Conversazione  is  fixed  to  take  place 
Kensin^toii  Maseam  (by  permission 
8  of  the  Committee  of  Council  on 
>n  Thursday,  June  2nd.  The  cards  of 
ill  be  issued  shortly. 


CAHTOS  LBCTUSSS. 


L  and  concluding  lecture  of  the  fourth 
"  The  Art  of  Lace-making/'  was 
Ajjls  S.  Colb,  on  Monday,  9th  inst. 
gave  a  resumi  of  his  subject,  and 
the  variety  of  styles  of  design  in  hand- 
He  then  described  the  development  of 
or  knitting  and  weaving  threads  to 
and  showed  the  distinctive  differences 
ihine  and  hand-made  lace,  by  means 
ped  photographs  shown  on  the  screen, 
i  with  a  notice  of  the  modem  hand- 
f  Burano,  Bruges,  Honiton,  &q. 
specimens  of  lace,  kindly  lent  by  Mrs. 
ison,  Messrs.  Hayward,  and  Messrs. 
James,  were  eochibited  on  the  table, 
thanks  to  Mr.  Cole,  for  his  interesting 
ctnres,  was   proposed,    and   carried 


r  FUXmiTBE  XZHIBITIOir. 

mtions  for  the  Exhibition  of  Works  of 
o  Famiture  at  the  Bojral  Albert  Hall 
Aj  completed.  The  Exhibition  wi]l 
n  Monday,  May  16th,  at  the  same 
Qeneral  Art  Exhibition  at  the  Albert 


PLAVT  LABZL8. 

In  response  to  the  o£EiBr  of  a  medal  and  prise  of 
£5,  for  the  best  labels  for  plants,  labels  have  been 
received  from  120  competitors. 


FSioncAL  ixAxnrATiov  nr  yooal  ob  nrsTRir- 

UHTAL  MUSIC. 

The  next  Examination  in  London  will  be  held 
by  Dr.  Hullah,  the  Society's  Examiner,  at  the 
House  of  the  Society  of  Arts,  18,  John-street, 
Adelphi,  W.C.,  during  the  week  commencing  on 
the  4th  July,  1881. 

HONOUBS. 

The  Examination  in  Honours  will  consist  of 
three  sections,  viz.,  a  paper  to  be  worked,  an 
examination  similar  in  form-  to  the  practical 
examination  for  a  First  and  Second-class,  and  a. 
viva-voce  examination. 

First  ahd  SEooin>-ciA88. 
Vocal, 
Candidates  for  a  ^rst  or  Second-class  Certificate^ 
in  Vocal  Music  will  be  required — 

[1.]  To  sing  a  solo,  or  to  take  part  with  another 
candidate  in  a  duet,  already  studied. 

[2.]  A  key-note  being  sounded  and  named  by 
the  Examiner,  the  candidate  to  name  soimds  or 
intervals,  or  successions  of  sounds  or  intervals, 
played  or  sung  by  the  Examiner. 

[3.]  To  sing  or  sol-fa  at  sight  passages  selected 
generally  from  classical  music. 

Instrumental, 

Candidates  for  a  First  or  Second-class  Certificate 
in  Instrumental  Music  will  be  required — 

[1.]  To  play  a  short  piece,  or  a  portion  of  a 
larger  work,  already  studied. 

[2.]  A  key-note  being  sounded  and  named  by 
the  Exammer,  the  candidate  to  name  sounds  or 
intervals,  played  by  the  Examiner. 

[3.]  To  play  a  piece  or  portion  of  a  piece  at 

sight. 

The  fee  is  10s.  for  the  Honours  (including  both 
vocal  and  instrumental  Examination),  and  5s.  for 
the  First  or  Second-class  (vocal  or  instrumental) 
Examination.  If  vocal  as  well  as  instrumental 
music,  or  two  separate  instnmients,  be  taken  by 
the  same  candidate  for  the  First  or  Second-dasg 
Certificate,  a  fee  of  7s.  6d.  must  be  paid. 

The  examination  of  each  candidate  will  be 
private ;  no  one  but  the  Examiner  and  the  aooom- 
panyist  being  present,  unless  it  be  a  member  of 
of  the  Society  of  Arts*  Committee. 

No  Hst  of  Candidates  will  be  published* 

Full  particulars  can  be  obtained  on  application 
to  the  Secretary. 
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PBOCEEDIHGS   OF   THE   SOCIETT. 


FOBSIOV  A9D  COLOVIAL  SECTIOV. 

Tuesday,  May  10th,  1881 ;  Jamks  A.  Yoitl, 
C.M.G.,  in  the  chair. 

The  x>aper  read  was — 

TEADE  RELATIONS  OP  THE  COLONIES 
AND  THE  MOTHER  COUNTRY. 

By  William  Westganh. 

Introductoby  Remarks. 

In  presenting  adequately  to  my  audience  the 
great  subject  I  have  yentured  to  take  in  hand,  it 
will  be  necessary  to  begin  with  a  few  introductory 
and  explanatory  remarks  upon  the  colonial  or 
external  parts  of  our  Empire.  The  importance  of 
that  part  of  the  British  Dominions  cannot  be 
better  illustrated  than  by  the  fact  that  it  com- 
prises forty  distinct  societies  and  goyemments, 
whose  united  public  yearly  reyenues  are  oyer  90 
millions  sterling,  with  a  total  yearly  trade  of  320 
millions;  that  it  coyers  an  area  of  nearly  nine 
millions  of  square  miles,  or  about  one-seyenth  of 
the  whole  land  surface  of  our  globe,  with  a  popu- 
lation of  254  millions,  or  no  less  than  between  one- 
fifth  and  one-sixth  of  that  of  the  whole  world. 

But  first  let  me  make  here  a  passing  comparison 
with  the  illustrious  mother  of  the  family,  who, 
indeed,  cannot  fail  to  be  illustrious,  eyen  if  she 
were  nothing  more  than  the  mother  of  so  great 
and  yaried  a  household.  But  she  has,  besides,  her 
own  attainments  to  stand  upon.  Within  an  area 
only  l-75th  of  that  of  her  family,  and  a  popula- 
tion of  between  a  seyenth  and  an  eighth,  she  now 
creates,  within  that  comparatiyely  small  space  of 
about  120,000  square  miles,  a  yearly  public  reyenue 
of  more  than  eighty-four  millions ;  and  with  633 
millions  of  yearly  trading,  has  nearly  twice  the 
amount  of  the  united  totfJ  trading  of  all  her  yast 
family. 

This  colonial  family  is  most  yariously — ^indeed, 
picturesquely — constituted,  embracing,  as  it  does, 
yery  large  proportions  of  other  races  than  our 
own,  a  great  yariety  of  climate  and  production, 
and  no  small  diyersity  in  social  and  political 
aspects.  I  distinguish  three  leading  classes  of  our 
outside  possessions: — 1st,  Colonies  proper,  consist- 
ing substantially  of  societies  of  our  own  race. 
These  are,  respectiyely,  the  North  American  group, 
now  all,  wiui  only  the  one  exception  of  New- 
foimdland,  comprised  in  the  Canadian  Dominion ; 
the  Australasian  group,  and  the  Cape  Colony.  All 
these  enjoy  a  reflex  of  our  cwa  system  of  constitu- 
tional^ self  -  government,  subject,  of  course,  to 
imperial  supremacy.  2nd,  Dependencies  of  sub- 
stantially foreign  races,  which,  as  the  rule,  are 
not  constitutionally  goyemed,  that  is  to  say,  by 
popular  representation,  but  by  a  system  of  Crown 
nomination,  and,  therefore,  distinguished  as  Crown 
Colonies.  Of  these,  our  great  leading  figure  is 
India;  andwehaye,  besides,  Ceylon,  the  Straits 
Settlements,  Mauritius,  Natal,  the  West  Indies 


generally,  Ghiiana,  Honduras,  Sierra  hum 
Coast,  and  some  others.  3rd,  Military  Qi 
as  Gibraltar,  Malta,  Cyprus,  BermacU,  Am 
St.  Helena,  &c.  I  nii^ht  haye  found  yet  i 
class  in  conyict  colomes,  such  as  B«riiai 
continues ;  but  as  that  is  now  an  expiring  i 
I  haye  included  its  remnants  in  the  militii 
Within  only  the  last  forty  years,  how 
conyict  system  has  included,  besides  6( 
New  South  Wales  (with  its  offshoot, 
Island),  Tasmania,  and  West  Australia. 

No  clear  line,  howeyer,  separates  thei 
classes  from  each  other.  There  is  partii 
nentatiye  priyilege  in  some  of  the  Crown  i 
It  might  be  puzzling  in  which  class  pr 
put  little  St.  Helena,  although  I  have  giT 
the  military.  Then,  again,  there  are  gtci 
times  disturbing  foreign  social  elementi 
free  or  -constitutional  colonies.  The  i 
natiye  element  in  Canada  is  of  no  politics 
but  there  is  a  large  although  happil] 
French  element.  In  Australia  agam,  t 
gines  haye  neyer  raised  a  political  qxK 
the  case  has  been  yery  different  in  New 
and  lastly,  in  our  Cape  dominions  we  han 
still  haye,  most  embarrassing  relations 
the  Dutch  and  the  aboriginal  elements. 

Mode  op  Teeatino  thb  Subjb 


Our  yiew  of  the  trade  r«'lations  of  o 
to  the  mother  country  would  be  quite 
if  we  omitted  allusions  to  these  politic 
stances,   connected    as  they    are    too 
important  but  interminable  tariff  ques 
springs  up  eyery where  oyer  the  colon 
and  wbicn  claims  our  attention  equal 
trading  which  it  affects  or  rogulates. 
therefore,  to  present  my  subject  in  th 
order ; — 

First,  we  shall  look  at  the  progress  i 
attainments  of  the  trading  between  1 
country  and  the  colonies,  with  a  compan 
at  the  foreign  trading. 

Second,   we  shall  examine   some  of 

features  and  chief  items  of  all  that  trad 

Third,  we  shall  consider  the  trade  i 

regard,  mainly,  to  the  relations,  oompl 

difficulties  of  the  tariff  question. 

Fourth,  and  lastly,  we  shall  make  so 
reflections  on  the  whole  case. 

I  am  aware  that  this. Society  exdud 
controyersy  from  its  proceedings ;  and 
perly  so,  seeing  that  the  great  political 
the  country  may  equally  meet  within  tl 
walls,  to  promote  its  many  national  a 
objects.  But  the  large  and  yaried  col 
tion,  when  wo  haye  occasion  to  tone 
part  of  it,  is  happily,  as  you  will  : 
political  one,  in  the  objectionable  sen 
political  parties. 

I  have  yet  one  further  introdncio 
My  subject  bristles  with  facts  and  fig; 
too  common  fault  of  papers  of  this  kinc 
load  and  weary  the  memoiy  in  tlimt  wi 
carefully  tried,  and  I  hope  (raeoenlull 
that  fault,  while  at  the  same  time  not  ^ 
such  sufficiency  of  statistical  iUiiBtratioi 
full  justice  to  my  subject,  tnd  m%\ 
intelligible  to  my  audience. 
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OOBESS    AITD    PRESENT    POSITION    OF    THE 
3IN0  BETWEEN  THE  MOTHEB  COUNTRY  AND 
OOLONIES,  AND  COMPARISON  WITH  FOREIGN 
DDTO. 

Two  BemarkaUe  Featurea. 

I^LiDcing  over  the  figures  presented  by  onr 
ane,  we  are  at  onoe  struck  oy  two  different 
tiiuuiable  features ;  one,  the  largeness  of  the 
Bias  compared  with  that  of  other  countries, 
^  other  the  comparatiTe  velocity  of  the  pace 
Fwse  or  progress  in  these  later  years.  In  tiie 
liiof  our  total  trade,  that  is  to  say,  of  our 
md  imports  and  exports,  our  country  is  far 
ji  any  other  countzy  in  the  world,  not 
even  such  advanced  commercial  countries 
and  the  United  States,  although  their 
ly  organised,  industrious,  and  highly 
it  populations  respeotiTely  exceed  our 
die  our  total  trade  for  1880,  exclusive  of 
Bd  bullion,  reached  633  millions,  that  of 
I  lor  the  same  year  was  £332  millions,  and 
f  the  United  States  317  millions.  U  to  the 
If^nres  of  our  United  Ein^om  we  add  the 
Sums  of  the  aggregate  colonial  trading,  we 
to   nearly  1,000  millions   for  the    whole 

an  amount  that  makes  a  very  substantial 
^  to  the  total  trading  of  all  the  rest  of  the 
tAal  world  put  together, 
rther  stnkiag  feature,  that  of  the  accelerated 
B  of  the  later  years,  is  so  interesting,  more 
ly  as  it  appears  to  be  common  to  the  other 
t  nations  ox  the  day,  that  I  shall  hope  to 
Lsed  if  I  dwell  here  for  a  moment  upon  it. 
ook  back  only  twenty  years.  Our  country's 
,  now  633  millions,  was  then  but  ^7 
I ;  that  of  France,  now  up  to  332  millions, 
n  only  157  millions ;  and  that  of  the  United 

now  at  317  millions,  was  then  but  143 
I.  Although  our  country  now  stands  com- 
ly  so  far  ahead  of  any  other  in  the  world, 
ui  be  no  doubt  that  if,  lUce  fiip  yan  Winkle 
he  Atlantic,  we  were  to  drop  asleep  for  a 
f  years,  or  perhaps  even  for  but  the  one- 

that  short  space  of  a  nation's  life,  we 
awake  to  find  that  France  and  the  United 
lad  both  overtaken  or  sur^sed  us.    By  so 

step  ahead  in  this  inspiring  race  is  our 

supremacy  held. 

remarkable  accleration  of  commercial  pace, 
irds  our  own  particular  case,  appears  to 
M^un  about  half  a  century  a^o.  The 
Uion  has  indeed  been  of  a  generu  as  well 
lerely  commercial  nature,  and  has  been 
ble  alike  also  to  social,  political,  and 
lo  progpress.  Our  great  colonial  develop- 
ilso  are  mainly  within  that  brief  space.  In 
knada  had  but  small  pretensions  compared 
I  present  lour  millions  of  colonists,  five 
u  sterling  of  yearly  revenue,  and  fifty-five 
■  of  yeany  trade.  The  wide  and  expanding 
itllements,  now  so  conspicuous  for  wool  and 
pcoduots  in  the  empire's  coumieroe,  were 
adnstrially  eonside*«Ml  at  least,  an  almost 

ipaoe,  hiiidly  more  than  geographically 
r  to  us.  Aiis&alia  was  known  here  as  being 
Mm  to  us  than  the  two  convict  settlements 
f  Sooth  Wales  and  Van  Diemen's  Land  (now 
lia);  whilst  the  newest  member  of  the 
Jfew  Zealand,  contained,  colonially  speak- 


ing, but  a  handful  of  adventurers  and  missionaries, 
the  latter  of  whom  in  particular,  as  Sydney 
Smith,  in  his  characteristic  way,  has  humorously 
reminded  us,  served  occasionally  as  choice 
delicacies  on  the  sideboards  of  cannibal  natives. 
But  already,  Australasia,  with  three  millions  of 
colonists,  sixteen  millions  of  yearly  revenue,  and 
ninety  millions  of  yearly  trading,  is  casting  even 
Canadian  progress  into  the  shade. 

In  this  remarkable  feature  of  a  greatly  accelerativa 
progress,  the  colonies  generally  are  stepping  ahead 
of,  and  in  some  cases — as  in  the  instances  given— 
even  much  more  rapidly  ahead  proportionately 
than  the  mother  country  herself.  We  may  have 
some  reflections  to  offer  on  this  portentous  con- 
dition and  prospect  further  on.  It  is  portentous, 
but  by  no  means  tmwelcome  or  alarming.  But 
turning,  meanwhile,  once  more  to  the  home  pic- 
ture, we  see  the  acceleration  in  question  fairly 
illustrated  by  the  progressive  statistics  of  our 
shipping.  The  col&ctive  outward  and  inward 
tonnage  for  the  United  Kingdom,  exclusive  of  the 
coasting  trade,  appears  as  follows,  prior  to  and 
after  1830,  or  fifty  years  a^  :— For  1814-16,  the 
yearly  average  was  4*3  milhons  of  tons ;  for  1820, 
5*3 ;  for  1830,  5*8.  Thence,  entering  the  era  of 
marked  acceleration,  we  have  for  1840,  9*4 ;  for 
1850,  14*5;  for  1860,  24*7;  for  1870,  36  6;  for 
1878,  51*6.  In  the  total  trade  also  wo  show  the 
same  remarkable  later  acceleration ;  and  we  have 
that  feature  in  common  with  France  and  the 
United  States,  whose  cases  have  been  just  alluded 
to ;  for  while  our  present  amount  is  633  millions, 
25  years  ago  it  was  but  289  millions,  6t  consider- 
ably less  than  the  amount  to  which  either  France 
or  vxe  States  have  now  attained. 

The  Uncertainty  of  Paat  Official  Trade  Becorde: 
"  Official "  and  "  Beal "  Valuee. 

Allow  me  here  a  few  words  upon  a  yery  im- 
portant, but  not  much  understood,  subject,, 
namely,  the  uncertainty,  or  rather  the  totally  mis- 
leading effect  of  the  system  of  our  earlier  official 
trade  records,  and  more  especially  as  to  the  import 
trade  prior  to  the  year  1854.  I  have  pleasure  in 
acknowledging  that  I  owe  the  information  I  am 
now  giving  you  chiefiy  to  my  friend,  Mr.  Stephen 
Bourne,  the  able  and  practised  statistician  of  our 
Customs'  department.  We  are  still  lingeringly 
familiar  with  the  alternative  terms  "  official "  and 
'*  real "  values  in  our  import  and  export  figures ; 
for  until  1869,  when  the  "  official "  were  given  up, 
both  used  to  be  presented  to  us.  We  may  readily 
guess  at  the  meaning  of  real,  but  what  are 
*<  official "  values  ?  The  old  or  original  Custom- 
house practice  was  to  keep  the  respective  values 
imchang^,  as  they  were  handed  down  from  past 
years,  no  matter  what  change  in  price  had  really 
occuired  in  the  interval  in  the  articles  imported  or 
exported.  When  a  new  article  aopeared  in  the 
list,  its  value  at  the  time  was  recorded,  but  at  that 
value  or  price  it  afterwards  unchangeably  stood. 
In  this  way  we  have  complete  returns  dating  from 
1699,  but  returns  utterly  unreliable,  except  in  a 
comparative  way,  not  as  to  value,  but  as  to  quan- 
tity. Fortunately,  a  "real"  value  for  the  ex- 
ports has  come  concurrently  down  to  us  with  tlie 
"official"  value  from  1798.  A  real  value  was 
then  first  required  for  the  purposes  of  a  war  tax  in 
that  bdligerent  time  for  oonvoys   to  merchant 
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ships,  and  this  real  valae  system  as  to  exports 
was,  bappUy,  afterwards  kept  up.  The  difference 
between  the  two  values  gradually  accumulated  to 
a  ludicrous  extreme ;  for  at  the  last  record  in  1869, 
while  the  real  value  of  our  exports  was  237  niil- 
lionB,  the  official  value  had  run  up  to  4S6  millions. 

The  imports,  on  the  other  hand,  are  simply  and 
solely  "  official,"  up  to  1S34,  at  which  time,  while 
this  ofBcinI  value  waa  but  124  millions,  the  real 
value  had  attained  to  152  millions,  showing  the 
first  to  he  about  23  per  cent,  short.  As  Hi. 
Bourne  remarks,  the  exports  had  been  progressively 
cheapened  by  competitive  production,  and  the  im- 
ports advanced  by  greater  demand  and  larger 
means  of  pnrchaae.  In  1854,  there  was  added  to 
the  official  value  system  that  of  a  "computed" 
real  value.  It  was  only  in  1872  that  the  imports 
as  well  as  the  exports  were  returned  by  ' '  declared ' ' 
real  values.  Coruidoring  how  long  it  lingered  in 
life,  into  these  modem  advanced  and  common- 
sense  times,  the  official  value  record  is  one  of  the 
most  curious  in  red  tape  annals.  As  one  instance 
of  -uncertainty  in  the  utter  divergency  from  fact, 
we  may  quote  the  official  value  of  the  imported 
article  wood  in  1851  as  being  ^1,812,690.  while 
the  real  value  turned  out  to  be  no  less  thin 
£11.064,694.  In  another  instance,  that  of  the 
article  tea,  the  real  value  is  exceptionally  a  reduC' 
tion  iDstead  of  an  increase,  for  it  is  £S.540.7:i5, 
while  the  official  value  is  £8,579,203.  TliUB,  tea 
had  become  considerably  cheaper  sinco  it  was  en- 
rollfd  aaan  import  in  our  Customs  list,  while  wood 
had  become  very  much  dearer. 

The  colonial  Customs  returns,  so  far  as  I  can 
learn,  appear  to  have  been  always  kept  in  that 
common  sense  correctness  of  real  values  to  which 
we  at  home  have  at  last  happily  attained.  But  as 
regards  the  home  figures,  while  those  of  exports 
are  reliable  for  above  80  years  past,  those  of  ii 
ports,  on  the  other  hand,  cannot  be  trusted  till 
far  on  as  1854. 

Our  Colonial  vtrsua  our  Foreign  Trade. 

In  viewing  the  great  trade  of  our  country,  ■ 
are,  of  course,  for  the  present  more  particularly 
interested  in  the  proportion  of  it  which  is  con- 
eomed  with  the  colonies.  Onr  tree  trade  system, 
which  is  unquestionably  the  chief  cause  of  oui 
trading  supremaey  in  the  world,  gives  as  yet  much 
larger  proportions  to  our  foreign  than  to  our 
colonial  trading.  Thus,  wbUe  our  total  trade  of 
1879  is  612  milliona,  the  colonial  portion  is  1-1 ' 
against  466  foreign.  Nor  is  there  much  differ 
in  these  proportions  during  the  last  quarter  of  a 
century— for  in  1S55  they  are  62  and  196;  in  1865, 
124  and  366 ;  and  in  187a.  161  and  49d.  The  re- 
turns, however,  give  a  tone  of  cheerful  progress. 
While,  in  1855,  the  total  of  imports  from  colonies 
is  34  millions,  in  1379  it  is  up  to  79  millions,  ~^ 
in  the  same  way  the  exports  to  colonies 
respectively  28  and  67  millions. 

But  if  the  totals  of  the  oolonial  figures  are  still 
BO  considerably  below  those  of  the  foreign,  we  find 
an  extremely  different  result  when  we  take  the 
amount  of  trading  as  per  head  of  population.  In 
this  way  Canada,  at  S2s.  per  head,  takes  from  us 
four  times  more  than  the  Unit^  States.  And 
Bgain,  while  our  15  millions  of  exports  to  France 
are  but  little  different  from  about  16J  milliona 
fa>  AiutfalMia,  jet,  in  point  of  populatioti,  the 
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As  we  should  theoretically  expect,  SOI 
find,  that  our  colonies  and  dependend 
raw  materials,  and  that,  in  return,  ' 
mother  country,  with  our  larger  cs 
better  organised  and  more  abundant  b 
bock  to  the  colonies  these  raw  nutc 
manufactured  state.  This  is  remarkibl 
with  wool,  an  article  at  onoe  of  the  b 
portance  and  of  enormously  incresiiD 
production  at  the  Cape  and  Australia' 
cose  also,  although  in  less  marked  degrt 
West  India  and  some  other  colonial  n 
still  BO  to  some  extent,  too,  with  ( 
India )  although  latterly,  with  our  ft 
resumed  from  America  since   the  Civi 

iportations  from  India  have  greatlj 
Wo  ffet  now  only  about  four  million  jioi 
yearly  of  Indian  cotton,  whereas,  in  ou 
caused  by  the  American  failure  1^  to  21 
this  source  of  supply  gave  us  no  less  tl 
millions  value.  But  the  intertradii 
mother  and  family  is  already  of  a  vel 
wpII  as  extensive  and  increasing  cha 
withetanding  the  extreme  youth,  CO 
speaking,  of  most  of  the  colonies, 
indeed,  ore  already  not  generally 
remain  mere  producers  of  raw  materi 
great  International  Exhibition  held  wi 
two  years  at  Sydney  and  Uelboume,  1 
with  laudable  spirit,  entered  upon  i 
competition  with  England  and  othc 
countries  in  well  nigh  all  the  leading  i 
these  old-established  commercial  statei 

The  general  progress  of  colonial  ti 
as  we  have  already  seen  in  the  cose  o 
trading,  is  fairly  indicated  by  the  offic 
and  tonnage  returns.  Official  retumi 
to  1676  of  outward  and  inward  tonnaf 
of  coasting  trade,  exhibit  alike  a  fi 
business,  as  well  as  the  usual  feature  • 
The  increase  tor  the  15  years'  averog 
cases,  nearly  one  hundred  per  cent. 
from  3'4  million  tons  the  advanca  is  to  t 
Australia.  3'4  to  6'6 ;  British  North  i 
to  6-6 ;  West  Indies,  1-3  to  2-4.  Then 
military  ports  of  call,  Oifaraltar  and  '. 
also  their  considerable  and  progreasiTe 
former  from  22  to  4'2,  the  latter  from 
Of  this  total  tonnage,  in  these  c»se«,  t 
tion  that  is  British  averages  about  two- 

WTiat  the  mu  tmdt  to  f  Ae  othtt 
Tuming  to  the  merchandise  acttount, 
look  at  what  this  country  sends  to  tb 
and  nest,  at  what  the  colonies  send 
return.  With  our  colonies  in  general, 
proportion  of  their  exporte  is  sent  td 
country.  With  the  hitter,  on  the  otbM 
foreign  commerce  still  absorbs  fagr  fac 
portion — in  the  ratio,  indeed,  of  aftnM 
3tol.  How  the  future  is  toaftottfl 
be  matter  of  expeaatea,    Ouz  oolflriid 


JOUSNAL  OF  THE 


:'•  •  iLhd 


OF  ABIS^  Mat  18,  1881. 


689 


>  for  itf  oieadinass^  not  only  in 
to,  bat  even  in  the  case  of  each 
JoDy  or  group.  In  this  respect 
f  the  more  reliable  element  to  us  of 
3  yery  noticeable  faHing  off  in  our 
he  not  less  abnormal  increase  in  our 
le  last  five  years,  whatever  it  may  all 
xl  it  have  other  than  a  temporary  or 
)nary  signification,  is  entirely  a 
yt  a  col(Hiial  irregularity.  It  is,  how- 
!  of  sufficient  interest  to  call  for  some 
ler  our  fourth  and  last  head.  With 
ory  remarks,  let  us  proceed  to  glance 
)mponent8  of  the  great  trade  of  our 
may  be  understood  that,  of  the 
)  given,  rather  more  than  one- fourth, 
B,  are  sent  to  our  own  possessions, 

>  foreign  places. 

Country  sending  to  Colonies. 

lost  important  article  in  our  export 
Dn,  in  its  manifold  diversities  of 
At  considerable  distance,  but  still 
ires,  come  next  the  varied  woollen 
ie  of  linen  are,  comparatively  at 
tant.  We  have  further  a  substantial 
the  head  of  iron  and  steel  products, 
:clusive  of  that  of  the  lighter  articles 
id  cutlery,  is  dose  up  to  that  of  the 
try.  These  three  great  classes  of 
namely,  cottons,  including  cotton 
»,  including  woollen  yam  ;  and  iron 
luctions,  constitute  the  conspicuous 
r  export  trade.  In  1879,  they  com- 
T  a  total  of  103  millions  out  of  a 
x)tal  of  192  millions.  The  cottons 
64  millions,  the  woollens  to  19^ 
he  iron  and  steel  to  about  the  same, 
^ups  of  less  value  are  apparel  and 
8  millions,  coal  and  fuel  products 
oeus  and  yam  &i  millions,  and 
cutlery  3^  millions. 

I  sending  to  Mother  Country, 

w  to  the  other  side,  the  chief  raw 
»ur  colonies  for  a  number  of  years 
Q  sugar  and  wool.  Since  1851  we 
nincntly  conspicuous  in  Australasia 
icers.  More  recently  we  have  high 
at  business  in  wheat  and  other  bread- 
ath  Australia  and  New  Zealand,  as 
i  from  her  boundless  com  lands  of 
Not  less  important,  perhaps  even 
is  the  prospect  of  our  animal  food 
ly  some  of  the  advanced  scientific 
stock  production  now  being  vigor- 
Austnuia,  where  ten  million  head  of 
oillions  of  sheep  are  already  in  wait- 

Bugar  production,  in  spite  of  great 
me  oonsnmption,  seems  somewhat 
early  the  whole  export  comes  to 
:  the  7,347,000  cwts.  exported  in 
n  to  only  7,878,300  in  1876.  Wool 
wever,  presents  a  much  more  lively, 
Ktraordmary,  progress.  The  127 
nds  weight  exported  (also  nearly  all 
),  in  1862  had  risen  to  413  millions 
Qimt  snffioieDt  to  furnish  a  woollen 
mey  inhalwtant  of :  Europe.      The 


gold  production,  on  the  other  hand,  after 
attaining  the  quite  surpiising  dimensions  of  IQ 
to  13  millions  value  for  some  years  frotib 
1851,  has  gradually  fallen  off  since  to  only  about, 
half  that  amount.  Cereal  production  is  already 
conspicuous  in  Australasia,  at  least  in  the  favour- - 
able  seasons  of  a  climate  somewhat  uncertain  for 
this  industry.  In  1879,  for  instance,  the  younff 
and  still  comparatively  small  colony  of  South 
Australia  had  400,000  tons  of  wheat  to  spare  for 
export.  New  Zealand  has  entered  upon  agricul- 
ture and  wheat  growing  upon  farms  of  colossal 
dimensions,  with  all  the  aids  of  the  most  advanced 
machinery.  But  already  it  is  said  that  the  like 
advanced  farming  at  Manitoba,  on  farms  of  the 
dimensions  of  an  English  county,  must  extinguish 
the  rising  Australian  prospects,  on  account  of  the 
greater  proximity  to  this  countiy.  I  do  not,  how- 
ever, expect  this  result.  The  effect  of  a  still  con- 
siderable gold  export  in  reducing  homeward  freights 
is  in  favour  of  our  remoter  producers.  One  of  the 
earliest  and  most  conspicuous  effects  of  the  gold 
discoveries  in  Australia  was  a  fall  to  one-half  in 
previous  homeward  freight  rates,  because  the 
return  cargo  for  a  thousand  great  ships,  with 
capacious  holds  full  of  ordinary  merchandise,  was 
only  a  few  cubic  feet  of  gold. 

India  our  Chief  Customer* 

Our  foremost  figure  in  colonial  commerce  has  of 
course  been  India.  For  the  last  ten  years  her 
average  imports  of  merchandise  have  been  34 
millions,  and  exports  58  millions.  Of  the  latter 
about  one-half  comes  to  this  coimtry.  One  re- 
markable feature  of  Indian  trade  is  the  great 
excess  in  im^rtation  of  treasure,  chiefiy  silver,  as 
compared  with  exportation,  the  respective  totals 
for  tiiose  ten  years  having  been  91  millions  and 
22  millions.  Besides  the  raw  cotton  already 
alluded  to,  her  great  opium  export  is  onh"  too 
notorious.  That,  however,  is  directed  to  China. 
It  amounts  in  value  to  no  less  that  one-fifth  of  the 
whole  yearly  merchandise  export  trade.  The 
article  jute,  so  useful  for  all  rough  sacking,  has 
advanced,  from  less  than  a  million  sterling  twenty 
years  ago,  to  upwards  of  three  millions  now. 
Indigo  is  now  exported  to  the  same  annuitl  amount. 
There  are  considerable  amounts  of  rape  and  linseed, 
rice  and  sug^,  and  already  the  new  export 
article  tea  is  up  to  three  millions  of  yearly  value. 
India,  in  short,  with  her  vast  population,  her  sixty 
millions  of  revenue,  and  already  nearly  one 
hundred  millions  of  merchandise  trade,  gives  the 
largest  figures  of  our  outside  empire.  Largely 
exceeding  the  parent  in  population,  she  makes  no 
distant  approach  in  amount  of  revenue.  But 
India,  as  Mfore  remarked,  is  not  in  the  proper 
sense  a  colony.  The  comparative  vigour  ox  pro- 
gress in  the  true  colony  is  well  illustrated  in  the 
striking  fact  that  alreadv  the  united  Australasian 
group  has  a  total  of  traae  almost  equal  to  that  of 
Icdia. 

III. — Commercial  Prinoifles  and  Pbaotxoe, 
AND  Tariff  Relationb,  as  betwzsn  the 
Mother  Country  and  Colonies. 

JRelrospedive  QUuice. 

We  shall  not  readily  or  fuUy  understand  the 
very  interesting  and  important  but  somewhat 
complex  problem  of  the  preeent  tariff  zelstioiia  of 


540 


JOUENAL  OF  THE  SOCIETY  OF  AETS,  Ma\ 


i881. 


our  Ysst  and  diversified  empire,  unless  we  take  a 
considerable  retrospective  glance.  Our  colonial 
empire  of  a  century  past,  such  little  as  there  was 
of  it  then,  has  altered  and  advanced  politically  as 
strikingly  as  in  any  of  its  other  features.  Prior 
to  the  American  disruption,  a  British  minister 
could  declare  in  Parliament  that  a  colony  had  no 
right  to  manufacture  for  itself  even  a  nail  to  a 
horse  shoe.  Protection  to  and  protection  from  was 
the  reciprocal  rule,  until  we  at  home  expanded  our 
views  into  that  free  trade  which  has  been  our  rule 
of  commercial  government  for  the  last  thirty-five 
years. 

The  Differential  Duties  Act  of  1850. 

What  still  regulates  fundamentally  the  colonial 
tariff  system  is  the  Imperial  law  of  13  and  14 
Vict.,  commonly  known  as  **The  Differential 
Duties  Act,"  but  which  in  fact  is  only  the  section 
of  an  Imperial  Act  of  that  date  for  the  better 
government  of  the  Australian  colonies.  In  intro- 
ducing this  most  important  measure,  Lord  John 
Busscll  explained  that,  having  the  previous  year 
jmt  an  end  to  monoply  by  repealing  the  Naviga- 
tion laws,  this  would  put  colonial  as  well  as 
home  tariffs  on  the  broad  free  basis.  The  main 
object  of  the  Act  was  to  check  I'eciprocity  or  pro- 
tective arrangements  by  prohibiting  differential 
duties.  Each  colony  was  to  admit  at  the  same 
duty  the  same  kind  of  import  from  whoncesoever 
arriving. 

Colonial  discussions  and  contention  over  the 
tariff  restrictions  of  this  Act  have  been  cease- 
less ever  since,  and  have  resulted  in  some 
modifications  which  I  will  briefly  point  out.  In 
conceding  constitutional  self-government  to  the 
more  advanced  and  independent  colonies,  the 
Home  Government  has  practically  allowed  to  each 
separate  Colonial  Government  the  control  of  its  own 
tariff.  Each  colony  might  thus  protect  its  own 
producers,  but  could  not,  in  face  of  the  Act  alluded 
to,  engage  in  protection  or  reciprocity  outside, 
even  to  adjacent  sister  colonies. 

Modifieaiians  of  the  Act — cu  to  Canada, 

The  first  vigorous  movement  towards  a  freer 
colonial  tariff  came  from  Canada.  The  tariff 
onestion  was  indeed  a  chief  consideration  in 
tiiat  other  movement  which  in  1867  resulted  so 
successfully  in  establishing  the  great  union  of 
British  North  American  colonies  now  known  as 
the  Canadian  Dominion.  The  Canadians  com- 
plained that  they  were  unfairly  exposed,  along 
their  whole  frontier  line,  to  the  closely  protective 
system  of  the  United  States,  which  could  flood 
Canada  with  goods  by  aid  of  our  own  Differential 
Duties  Act,  and  yet  refuse  all  Canadian  goods  in 
exchange.  But  now,  by  union  under  the  one 
Dominion  Qtjvemment,  the  various  associated 
colonies  can  interact  with  the  freedom  permitted 
previously  to  a  separate  colony. 

As  to  Australia, 

On  this  fertile  tariff  question,  the  Australian 
colonies  were  promptiy  in  the  wake  of  the 
Canadian.  They  cUumed  a  good  deal  more,  and 
argued  stoutly  for  complete  intercolonial  liberty, 
and  in  some  cases  for  even  that  of  direct  tariff 
arrangements  with  foreign  States.  The  Home 
Ooverument,  while  rejectmg  these  views,  the  ten- 


dency of  which,  as  was  properly  remaiked, 
to  break  up  the  empire,  is  favourable,  o 
would  not  be  opposed  to  Customs  waiata 
more  complete  political  union,  between 
colonies,  so  as  to  give  the  intercolonial 
freedom  conferred  upon  Canada.  The  i 
colonies  had  already  strongly  felt  the  coi 
or  necessity  of  some  such  union,  as,  for 
in  the  border-duty  difficulties  along  1 
Murray  between  New  South  Wales  and  ^ 

Amended  Tariff  Ad,  1873. 

In  fine,  there  were  two  elaborate  and 
spatches  on  the  whole  question  from 
Colonial  Secretary,  Lord  Kimberley,  < 
spectively  13th  July,  1871,  and  19th  Ap 
and  these,  after  due  response  from  th 
side,  resulted  in  the  amended  Imperial  A 
May,  1873,  which  seems  to  have  closed  1 
for  the  present  upon  the  intereolonial  U 
tion.  Although  this  is  only  an  Act 
"  with  respect  to  Custom  duties  in  the 
colonies,"  yet,  with  the  usual  underst 
such  cases,  it  is  applicable  to  all  like  c 
colonies.  By  this  Act,  these  Australia] 
or  any  two  of  them,  are  free  to  n 
reciprocity  arrangements  as  they  please 
1st,  that,  as  regards  other  countries  t] 
selves  the  Differential  Duties  Act  of 
applies ;  and,  2nd,  that  there  be  no  cox 
of  existing  imperial  treaties.  From 
it  may  be  inferred  that,  certainly,  tl 
colonies  of  any  colonial  group,  and  xx 
separate  colonies  whatever,  may  inak< 
arrangements  to  the  exclusion  of  t 
country  as  well  as  all  other  places,  cc 
colonies  outside  of  themselves.  Indec 
of  1873,  still  standing  as  it  does  upon  tl 
requires  this  most  odd-looking  proscr 
seemly  as  it  must  appear  towards  i 
country  as  well  as  others  of  the  family. 

Importance  of  the  Tariff  Questi 

The  whole  tariff  question  is  most  ia 
the  empire's  future.  It  is  sure  to  be 
raised  with  reference  to  the  diversifie 
fiicting  tariff  views  of  our  colonies.  Ii 
is  at  this  very  time  sitting  in  Londi 
Tariff  Congress,  summoned  oy  the  Can 
cantile  interest,  and  representative  of  th 
of  the  whole  empire,  the  avowed  aio 
is  the  promotion  of  some  redprooity  a 
for  the  empire.  In  one  of  his  deepen 
Kimberley  remarks  that  if  all  the  cok 
but  follow  the  free-trade  principlee  n 
acted  upon,  and  with  such  decided  ad' 
this  country,  all  tariff  difficulties  would 
But,  unfortunately,  all  the  coloniee  do 
the  matter.  Most  of  them,  indeed,  hav> 
their  lot  with  their  moth^s  free-trade 
in  the  younger  cases,  such  as  that  of  thi 
colonies,  have  chiefly  continued  tlie  i 
implanted  by  imperial  influence  at 
mencement ;  but  others,  and  more  eq 
great  Canadian  Dominion,  and  YictOJ 
tralia,  have  relapsed  into  proteotioii  or 
on  a  variety  of  reasons  or  exonaes. 

On  the  subject  of  this  w>ln«ui  tui 
we  have  a  recent  Parliamentaiy  Bsti 
year  (Foreign  and  Gdlonial  Impoii  M 


JOXmNAL  01*  THE 


:i:tii:H 


OF  ABTS,  Mat  18,  188U 


841 


b.  120  of  1880),  showing  the  rates  of 
our  ^rindpal  colonies  upon  leading 
K>rtation.  These  have,  in  no  smaU 
tanoes,  a  protectiTe  oharaoter,  more 
he  caae  ox  the  Canadian  Dominion ; 
he  same  time,  as  the  report  jostly 
aties  of  this  character  are  in  ffeneral 
»  as  compared  with  those  of  some 
ries,  of  which  a  table  is  also  fi^^n 
»f  comparison  in  the  report.  Thus 
ates  upon  certain  manmactures  are 
to  30  per  cent,  in  the  Canadas  and 
crs  of  the  colonies,  in  the  United 
^er  foreign  countries,  they  are  50  per 
en   100  per  cent.  <id  valorem  and 

3tion  means  economic  or  material 
red  with  the  free  direction  of  labour, 
les  readily  admitted.  But  it  is  con- 
colonial  protectionists  that  social  or 
derations  are  of  prior  consideration 
economic.  Unquestionably  they  are. 
time,  as  our  country  from  the  free- 
int  would  urge,  if  the  economic 
be  a  real  fact,  there  ought  not  to  be 
)  interference  with  free  commercial 
for  very  clearly  demonstrable  social 
ecessity.  We  may,  I  think,  fairly 
u:  country's  experience  has  been  to 
all  the  general  mterests  of  a  people 
ir  best  chance  under  the  fullest  free- 

8. 

IE  CoNOLUDmo  Befleotions. 
Resemblances  of  other  Empires  to  ours* 

three  great  and  somewhat  similar 
world,  namely,  that  of  Russia,  that 
States  of  America,  and  that  of  our 
There  are  of  course  other  countries, 
ming  to  be  empires.  But  these  three 
[>ecial  resemblance  alike  in  their 
L'cts,  and  in  the  problems  they  have 
in  the  gOTcrnment  of  remote  and 
separate  societies.  With  certain 
in  all  three,  there  is  one  most 
erence  between  our  empire  and  the 
3  the  latter  have  retamed  effective 
?!  to  the  furthest  extremities  respec- 
^reat  areas,  our  Imperial  €k)vem- 
bcally,  to  a  very  large  extent,  given 
ol,  in  successive  concession  to  the 
tie  vigorously  progressive  self-sup- 
self- governing  societies  which  we 
sfullv  planted  in  almost  every  great 
world.  This  question  has  a  curect 
bh  the  subject  of  my  paper;  for 
differences,  and  the  eagerness  with 
ony  seems  instinctivelv  to  contend 
uiff  license,  are  togetner,  perhaps, 
38t  cause  of  this  se^gative  action. 
3,  in  its  aspects  alike  political  and 
Forms  that  *'  colonial  question " 
w  of   our   future  hold   upon  the 

af  spread  over  our  erand  domain, 
y  rising  upon  us  nere  at  home 
*  dosen  of  years,  but  which  I  must 
ter  upon  in  the  restricted  limits  of 


The  Colonial  Question   ihaJt  '*  Trade  follows   iha 

Flag:* 

But  keeping  strictly  to  the  commercial  part  of 
the  question,  there  is  one  section  of  it  on  which  I 
may  still  offer  a  few  remarks.  We  are  all  familiar 
with  the  phrase  that  *'  Trade  follows  the  Flag ;" 
and  perhaps  we  are  equally  familar  with  the 
counteor  assertion  of  what  is  called ' '  the  Manchester 
school,"  that  trade  has  no  such  partiality  or 
nationality,  and  follows  no  flag  in  particular, 
except  that  of  its  own  interests.  The  difference  of 
view  here  is  due  to  what  makes  differences  in  so 
many  cases,  namely,  the  pursuit  of  an  abstract 
or  deductive  reasoning,  without  regarding  the 
friotional  surrounding  of  the  facts  of  resi  life. 
The  expatriated  colonist,  who  turns  his  eyes  back 
to  his  old  home,  and  methodically,  and  as  of  course, 
sends  his  goods  to  that  market,  and  orders  his 
requirements  out  of  it,  is  perfectly  convinced  that 
as  a  matter  of  fact,  fdl  theories  notwithstanding, 
trade  does  follow  the  flag. 

The  reconciling  explanation  is  really  much 
simpler  than  most  people  who  enter  upon  the 
question  are  accustomed  to  imagine.  There  is 
nothing  more  in  the  flag  doctrine  than  simply  the 
diffBrences  or  difficulties  of  a  foreign  as  compared 
with  one's  own  nationality.  There  are  three  main 
obstacles  in  the  path  of  foreign  commerce,  from 
which  our  own  commerce — ^home  or  colonial— is 
free.  First,  there  is  the  foreign  element  in  its 
comparatively  repellent  effect ;  second,  the  differ- 
ent speech ;  and  third,  the  diffiorent  moneys  and 
weights  and  measures.  The  whole  constitute  a 
natural  **  protection,"  tending,  even  for  successive 
generations,  to  bring  t^e  biuk  of  a  colony's  com- 
merce into  the  parental  market  rather  than  any 
other. 

A  very  simple  and  direct  illustration  of  the  flag 
doctrine  is  supplied  by  the  school  boy  who,  penny 
in  hand,  is  connonted  for  his  custom  bv  two  com- 
peting applewomen.  If  these  old  ladies  were 
exactly  a  match  in  themselves  and  their  appurte- 
nances, the  smallest  possible  difference — the  direc- 
tion of  the  wind,  or  tbe  matter  of  a  half  inch  of 
distance— might  suffice  to  determine  his  preference. 
But  suppose  one  of  the  women  to  be  a  foreigner. 
Suppose,  again,  that  she  was  unable  to  speak  the 
boy^  own  language.  Even  if  he  had  no  further 
botheration  about  her  foreign  weights  and  money, 
he  might  be  persuaded  into  accepting  even  the 
smaller  apple  of  the  two  from  his  own  country- 
woman. 

No  doubt  the  '*  flag "  effect  has  its  limits.  It 
may  stand  good  at  1  per  cent.,  and  be  overborne 
at  2  per  cent,  of  difference.  But  in  these  days  of 
industrial  efficiency  and  close  competition,  some 
such  small  difference  as  the  1  per  cent,  may  involve 
the  whole,  or  nearly  the  whole,  case.  We  see  this 
remarkably  exemplified,  year  after  year,  in  the 
fact  that  almost  every  bale  uf  our  vast  colonial 
wool  dip  is  sent  to  and  sold  in  this  country, 
although  often  one-half,  or  even  considerably 
more,  of  what  is  dealt  with  at  the  great  London 
wool  sales,  is  immediately  re-exported  to  other 
countries.  I  cannot,  therefore,  agree  with  those, 
and  they  are  still  a  large,  although,  as  I  am 
happy  to  think,  a  diminishing  number,  who 
hold  that  is  of  little  consequence,  commer- 
cially considered,  whether  or  not  our  coloniBS 
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remain  p^  of  us.  Mr.  Goldwia  Smithi  amongst 
others,  has  told  us  that  '*  Free  trade  wants 
no  colonies.  It  can  be  carried  on  as  well,  if 
not  better,  with  nations  that  are  independent,  as 
with  those  which  have  a  political  qonnection  ^th 
Great  Britain."  All  this,  I  reply,  is  only  a  further 
instance  of  that  abstract  reasoning  already  alluded 
to  which  overlooks  experience  and  the  facts  of  life. 

The  Imports  and  ExporU    Question — Problem  of 

excess  Imports. 

Let  me  turn  to  quite  another  subject.  Much 
ImxKnrtanee  has  been  attached  to  the  remaricable 
preponderance,  especially  in  late  years,  of  our 
home  import  over  our  home  export  commerce.  If 
we  examme  our  colonial  returns,  and  those  of  new 
ofbhoots  generally,  there  is  commonly  excess  the 
other  way,  at  least  after  that  first  stage  of  their 
life  durinff  which  such  countries  or  colonies  are 
supplied  largely  from  outside,  until  they  have 
organised  their  own  labour.  It  is  important  to 
boar  in  mind  this  fact  as  regards  onr  colonies, 
because  it  helps  to  explain  the  quite  opposite 
ieature  of  our  home  commerce. 

I  return  to  Mr.  Bourne,  who  has  given  an 
unusually  full  and  accurate  explanation  of  a  feature 
dmple  enough  when  thus  explained,  but  which  has 
pujuled  and  even  alarmed  many  who  had  less 
mastery  of  the  subject.  Taking,  for  instance, 
the  20  years  from  1857,  the  average  yearly  excess 
of  net  imports  over  net  exports  (that  is,  of  imports 
retained  for  consumption,  and  of  exports  of 
our  own  produce)  was  about  60  millions.  Mr. 
Bourne  then  explains  that  about  one-half  of  this 
apparent  excess  is  due  to  mere  omissions  in  the 
method  of  our  official  reckoning,  as,  for  example, 
when  we  omit  from  exports  the  ships  and  steamers 
wo  are  constantly  supplying  to  outside  buyers,  all 
of  which  vessels,  witn  their  stores,  more  especially 
of  coal,  are  as  real  exports  as  anything  else,  and 
make  up  collectively  a  large  yearly  item.  Again, 
there  must  be  excess  imports  from  wear  and  tear, 
and  increasing  use  in  the  arts.  And  yet  again, 
from  the  recorded  import  values  we  must  deduct 
the  cost  of  bringing  tibe  imports,  a  cost  which  of 
itself  a  careful  estimate  has  made  as  much  as  11 
percent. 

Thus  the  60  millions  excess  imports  are  re- 
duced to  about  80.  But  these  30  millions  also 
entirely  disappear  when  Mr.  Bourne  finds,  on 
a  balance  of  estimates,  quite  that  amount  to 
be  due  to  us  yearly  as  interest  or  dividends  on 
colonial  or  foreign  loans,  or  other  outside  invest- 
ments. If  this  has  not  been  quite  30  millions 
for  the  whole  twenty  years  in  question,  there 
remains  yet  a  very  ^reat  deal  more  to  be  coimted 
in  the  same  direction.  Krst,  there  are  the 
drawings  on  India,  which  latterly  average  15 
millions  yearly.  ^  Second,  the  profits  of  tiie  import 
and  export  trading,  as  well  as  the  freight  earnings 
of  our  shixyping.  Third,  and  lastly,  the  earnings 
of  our  people  abroad,  remitted  to  be  spent  or 
invested  here.  All  these  credits  to  us  must  be 
paid  in  imports,  and,  as  Mr.  Bourne  in  eflbct 
remarks,  so  completely  do  they  turn  the  scale, 
as  to  leave  to  be  accounted  for,  not  a  great  excess 
of  imports,  but,  on  the  contrary,  no  inconsider- 
able excess  of  exports,  which,  as  he  properly 
adds,  must  still  swell  the  outside  indebtedness  t6 
tiuBoomiiry. 


The  further  and  complete  enlaiutio] 
appears  to  me,  is  found  in  a  aireetion 
quite  overlooked.  It  is  due  to  the  be 
our  export  account  by  the  payment 
loans  or  other  advances  we  are  so  OQ 
making  to  colonies,  countries,  or  other  Mil 
side.  Mr.  Bourne,  in  short,  has  shown  uat 
problem  is  not  an  unaccountable  exoeii 
ports,  but  rather  an  unaccountable  a 
exports.  The  export  excess,  as  I  would  ai 
its  solution  in  a  due  allowance  for  oat 
loans  or  other  advances,  all  of  whki 
eventually  bo  paid  or  balanced  by  expotti 

Thus  we  can  better  understand  the  grei 
excess  of  our  trading  returns  during  onr  b 
payments  in  the  earlier  part  of  this  centn 
l^ouiiie,  by  an  estimated  correction  of  o 
real  vidues,  finds  that  in  the  year  1816,  for 
our  net  imports  were  only  17  milHonsi 
no  less,  comparatively  speaking,  than  41 
of  net  expoits.  This  export  excess,  he  ( 
say,  appears  to  have  gradually  abated 
1825,  when  the  modem  feature  of  thii 
excess  of  imports  began. 

These  considerations  help  us  to  deal  wit 
remarkable  fig^ures  of  excess  imports  in 
trade  returns  for  the  last  few  years,  f 
years,  1871-80,  the  average  yearly  imp 
has  risen  from  Mr.  Bourne's  rather  earh 
of  60  millions  to  99  millions ;  and  for 
half  of  that  term,  namely,  the  five  year 
the  average  yearly  import  excess  is  n 
137  millions.  There  is  also  the  additioi 
so  unfavourable  by  rule  or  rote  to  a  cert 
alarmists,  of  a  decided  falling  off  in  exp 
with  dedded  increase  of  imports.  As  * 
in  this  way  are  in  fact  quite  exceptional 
able,  allow  me  to  present  them  more 
Our  exports  appear  to  have  culminat 
when  they  reacned  a  total  of  315  mil 
that  year  the  total  imports  were  35 
For  the  eight  succeeding  years  the  expo: 
decline,  until  for  1880  tney  are  only  22^ 
while  on  the  other  hand  the  imports  kc 
ing,  until  in  1880  they  reach  l^e  un] 
total  of  410  millions.  How  is  this  pn 
dealt  with  ? 

Explanatory   OonndereUums, 

I  utterly  reject  the  dolorous  explan 
indulged  in,  that,  in  such  increased  ii 
reduced  exports,  we  are  devouring  onr 
stead  of  our  income,  and  are  besicm  be 
sively  more  and  more  expelled  fro 
markets  by  too  successfol  foreign  ib 
facts  of  our  business  Hfe^  present  as  w 
are  entirely  opposed  to  both  these  c 
Certainly  there  has*  been  no  such  duu 
spending  habits  during  these  last  eis^ 
to  make  us  now  utterly  disregard  the  n 
our  earning^.  On  the  oontrary,  our 
still  calculate,  on  sound  data,  the  many 
the  annual  savings  of  the  ooontry;  ando 
tax  returns  are  rtandinjgf  proofe  in  tbe  i 
tion.  No  doubt  onr  distingmsliedFtai 
Budget  speech  last  month,  1— —ti 
inoome-'tax,  which  had  rolled  up  witki 
huge  steps  from  £750,000  a  qctfitor- 
ago,  to  £1,990,000  for  ^adh  pomi 
for  the  years  1877-8,  shodld,  tl«s  j 


JOUfiNAL  07  THB  800IETT  OF  ABT8,  ILlt  18,  188L 


64S 


}  be  estimated  at  only  £1 ,943,000.  Well,  so 
Bat  the  smaller  amount  is  hardly  one  whit 
SMttve  than  the  larger  in  oyertnming  oar 
ita'  TiewB.  By  way  of  aoconnting  for  this 
cheek  and  reaction,  most  of  as  may  still 
st  some  ezjpocares  of  hollow  trading  towards 
id  of  1878,  the  most  prominent  instuice 
ich  was  the   notorioas  City  of    Glasgow 

1»  we  are  left  to  explain,  in  some  other  and 
or  way,  the  featares  in  question.  I  haye 
J  allnded  to  a  oomparatively  onnotioed 
e-«the  increase  dae  to  our  exports  from  our 
gi  from  time  to  time,  great  outside  pay- 
k  I  haye  now  to  notice  a  feature  just  the 
ke,  and  almost  equally  oyerlooked,  namely, 
fcefc  upon  our  imports  of  any  great  repay- 
[  of  such  principal  sums.  We  haye  been 
kg  largely  such  repayments  of  late,  in 
■krfrom  the  United  States  ;  while  further, 
tooding  to  the  same  effect,  namely,  that  of 
ling  our  imports  and  reducing  our  exports, 
mooe  and  the  States  are  beginning  to  com- 
:tth  us  in  supplying  the  poorer  outside  world 
nit^ 

United  States,  as  is  well  known,  haye 
nakinR  most  strenuous  and  exemplary 
to  reduce  or  extinguish  the  great  public 
tqueathed  to  them  by  their  ciyil  war,  and 
M  been  especially  the  case  during  the  last 

three  years.     Great  part,  probably  the 

part,  of  these  repayments,  haye  come  to 
intry.  As  bearing  me  out  in  the  general 
hioh  I  haye  been  presenting,  let  me  giye 
rr  import  and  export  figures  of  the  States. 
7  the  imports  are  98  millions  as  against 

122  milHons;  for  1878  they  are  re^ec- 
•6  millions,  and  no  less  than  145  millions; 
),  103  millions  and  151  millions ;  and  for 
Mpectiyely,  139  and  178  millions.  These 
f  startliog  figures,  equally  so,  indeed,  with 
n  in  the  exaouy  opposite  direction ;  but  both 
ize  equally  explicable  on  the  principles  I 
odeayoured  to  lay  down.  They  are  not 
rily  the  indication  respectiyely  of  either 
roftt  to  the  one  country  or  great  loss  to  the 

If  we  haye  reoeiyed  of  late  unusually  great 
its,  thereby  swellinfi^  our  import  figures ; 
we  haye  used  these  largely  to  imjproye  our 
state,  instead  of  sending  them  again  abroad, 
r  tending  to  comparatiyely  reduce  our 
ly  we  may  not,  by  such  occasional  yariety  in 
nomio  procedure,  be  promoting  less  than  at 
bnea  the  general  well-being. 

imre  <u  to  MaHier  Country  and  Colonies,  and 
Hi  Feature  of  Accelerating  Progreaa, 

re  now  but  a  few  words,  in  conclusion,  upon 
■tore  of  our  progress,  or  more  properly  of 
seLerating  progress,  which  I  haye  already 
dly  referred  to.  Dr.  Benjamin  FrankUn, 
ring  of  iw^TiAoa  of  long  suspended  life  in 
,  flzpraned  the  wiidi  that  his  own  life  could 
I  •uapended  for  a  hundred  years,  in  order 
I  mignt  see  the  expected  mat  progress  of 
ntry.  That  hundred  years  nas  just  passed ; 
Ihe  patriot  philosopher  could  now  return  to 
the  adranoe  of  his  great  country,  it  would 
\j  l»  iiiipaite?en  his  most  sanguine  antici- 


pations. Again,  it  stands,  recorded  of  our  postal 
seryice,  and  the  record  is  so  little  remoyed  fzom  us 
as  to  be  f oimd  within  the  preceding  century,  that 
the  mail  from  Edinburgh  to  London  oonyeyed,  on 
one  occasion,  but  one  letter.  What  would  a 
Franklin  redivivus  of  those  small  postal  times  say 
now,  or  how  could  he  possibly  haye  anticipated  the 
aspects  and  dimensions  of  a  modem  maifbetween 
the  two  capitals ! 

If  we  are  to  judge  by  the  past»  and  more 
especially  the  recent  past,  the  waking  up  to  a 
further  century  of  progress  would  present  a  yaat 
adyance,  as  well  as  a  manrellous  change  of  aspect, 
as  compared  with  eyen  the  present  f^reat  attain- 
ments of  our  empire.  If  the  empire  is  still,  as  we 
all  hope  and  wish,  to  hold  together,  and  this,  with 
due  care  and  precaution,  where  all  parties  are  so 
agreed,  ought  not  to  be  impossible,  we  may  expect 
that  eyen  tiie  short  space  of  a  century  might  pro- 
duce incalculable  changes.  Prior  to  the  present 
age,  a  century  did  not  yery  much  alter  any  part 
of  the  world,  eyen  if  our  comparison  include  the 
best  and  most  pro^ssiye  days  of  ancient  Bome 
and  Gh*eece.  But  m  a  further  hundred  years,  at 
the  apparently  geometric  acceleration  of  pace  upon 
which  we  haye  entered,  what  may  be  the  aspects 
and  progress,  for  example,  of  the  great  Canadian 
Dominion,  of  the  almost  boundless  expanse  open 
to  the  Cape  Settlements,  and,  more  perhaps  than 
all  others,  what  the  adyance  and  cnange  of  tl^e 
Australian  colonies  P 

The  mother  country's  progress  may  continue  the 
maryol  we  haye  just  luluded  to  in  her  postal 
business ;  but  she  will  certainly  be  far  surpassed 
by  the  r^tiyely  quicker  progress  of  most  of  her 
colonial  children.  In  the  Statistical  Journal  of  last 
year  (1880,  pp.  491-4),  Mr.  Price  Williams  has 
giyen  us  some  curious  results  of  the  estimated 
mture  population  of  this  country.  Qoin^  much 
beyond  a  mere  hundred  years,  ho  finds  limiting 
causes  which  will  preyent  Great  Britain,  for 
instance,  with  its  present  29  millions,  haying  more, 
as  far  on  as  A.D.  2231,  than  132  millions ;  or  upon 
another  and  more  hopeful  calculation,  176  millions 
for  the  year  2181,  or  three  centuries  hence ;  while 
London  in  the  same  time  is  to  rise  from 
3,700,000  to  only  a  litUe  oyer  nine  millions.  My 
own  idea  would  be  to  extend  yery  greatly  this 
calculation,  eyen  for  our  parent  State;  for  in 
these  days  of  enterprise  and  progpress  people  will 
be  bom  into  the  world,  and  once  there  they  will 
contriye  to  keep  themselyes  aliye  and  comfortable 
by  aid  of  all  the  science  and  the  business  facilities 
and  resource  of  their  day,  and  they  will  again  quit 
the  world  only  to  leaye  families  of  still  greater 
numbers  behmd  them.  But  in  any  case  our 
colonies'  progress  is  not  restrained  by  any  of  the 
narrower  circumstances  that  may  be  supposed  to 
tell  against  their  common  parent.  Those  of  us  to- 
day who,  as  Franklin  did  last  century,  enjoy  a 
mental  excursion  into  the  future,  haye  there  a  free 
domain  before  them,  and  an  assurance  that  tiiey 
can  hardly  be  too  sanguine  in  their  expectations 
and  estimates.  Let  us  hope  that  our  ereat  grand- 
children, who  are  actually  to  realise  all  our  present 
guesses,  will  still  look  upon  a  united  British 
Empire,  which  is  destined  rather  to  be  held  more 
fimdy  together,  than  to  be  disunited  into  frag- 
ments, by  the  accumulating  weight  of  its  great 
future  attainments. 
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ottbepnwnt  day  with  those  of  inanTTean  back, 
out  nndenUiidiiiff  the  difierenoe  between  them, 
took  th»  piioe  at  bnad  or  meat  In  the  time  ol  Qi 


lb.  ft«pfcm  Boniiu  said  thia  nihieat  mts  one  of 

TO  impoitanoe,  and  he  believed  it  would  grow 

foNM  itaeU  on  the  attentioii  of  ooonomi«ta  and 
sn  to  an  extent  at  preaent  not  dieamed  of.  The 
progRM  of  other  nations,  as  well  m  onr  own,  waa  a 
poi^  vhioh  required  to  be  borne  in  mind,  An' there  waa 
no  doabt  that  both  Franoe  and  the  United  Stsfas  wrae  in- 
enuiag  In  the  amount  of  their  trade  mca«  raindly  Oibii 
m  m».  Thia  waa  not  a  thing  to  be  mounted  orer, 
fi»  if  we  beliered  that  trade  was  good  for  ua  it  waa  good 
foe  the  rest  of  Uie  world,  and  we  oould  not  be  earptuoA 
at  yoims«r  natiaoa  overtaking  ns,  and  bf  their  own  pro- 
gteaa  adding  to  the  general  welfare.  At  the  same  time 
it  waa  verj  miportant  that  we  ihoold  nut  go  baokward 
or  neglect  opportonitiea  for  further  progreu.  He  quite 
endoned  wl^t  was  said  in  the  paper  na  to  the  oontroet  be- 
tween ofBeial  and  real  Talnes,  and  was  glad  to  think  that 
the  alluaon  to  the  subjeot  would  lead  stntistidanB  and 
ledanfrerof  contrasting  the  figures 
I  those  of  mauTyearabaok,  with- 
g  the  difierenoe  between  them.  If  one 
□read  or  meat  In  the  time  of  Queen 

_ —   _._. jmpaied  it  with  preeent prices,  it  woiUd 

■how  how  fallaoioui  a  oompaiiKon  founded  on  money 
value  miut  be.if  Dnoorrectedbythaqnantdtyof  the  article 
referred  to.  If  this  were  not  attended  to,  Hatigtice,  aa 
had  been  said,  might  be  mode  to  prove  HDjthiDg, 
whereas,  if  tt«ated  honestly,  and  with  due  information, 
ther  were  moet  valuable.  He  thought  Hr.  Westwirth 
had  rather  nnderestimated  the  amount  of  onr 
ide.  The  ft 
.  ..  import,  had  been  grow- 
ing more  rapidly  than  onr  foreign  trade.  Thia  waa  a 
Utiitaotory  feature,  beoanae  it  waa  of  very  great  im- 
portanoe  to  keep  np  onr  trade  with  thoae  allied  to 
na,  and  it  showed  the  advantage  of  our  eSorte  in 
aid  of  colonisation.  It  was  quite  certain  Uiat  trade  to  a 
neat  extent  followed  the  Sag,  but  he  did  not  attribute 
this  altogether  to  attachment  to  the  flag.  So  doubt 
that  had  an  Inflnenoe,  but  in  addition  to  tiiat  a  colonist 
had  greater  credit  in  his  native  country  than  elsewhere, 
and  oolonial  trade  grew  up  principally  on  credit.  But 
whatever  the  truth  might  be,  the  fact  furmed  a  very 
good  reason  for  endeavonring  tonromot*  ej.iigration  lo 
out  ownooloniesratherthantothe  United  Hla'j-)-.  A  friei.d 
of  bia  in  thoae  States  recently  suggeeted  to  liiai  tiiat  it 
would  be  a  good  epeculation  to  invest  in  sime  of  the 
land  companiee  there,  and  no  doubt  money  was 
to  be  made  in  that  way,  but  whatever  his  ideas  of  the 
wisdom  of  such  aa  investment  might  be,  he  oould  not 
eoniistenCly  ansist  emigration  to  the  United  States 
in  prefereuoe  to  oar  own  colonies,  whilst  the  former 
acted  in  suoh  a  hostile  mauuer  towards  us  in 
respect  to  the  tariff.  Canada  was  now  doing 
something  of  the  same  kind,  bat  be  hoped  she  would 
loan  see  the  wisdom  of  making  a  ohange.  He  oould  not 
reoonunend  anyone  to  emigrato  to  a  colony  whioh  did 
not  establish  perfect  free  trade  between  herself  and  us. 
He  had  some  later  fignres  ^lan  thoee  quoted  by  Ur. 
Weal«artli,  showing  that  in  ISSO,  ont  of  a  total  trade  in 
cottons,  woollens,  ud  iron  goodiL  to  the  amount  of  223 

"■■"'         '" ere  wili  the  odonies.      That 

-  J         "  "■ 

in  those  three  great 

extensively  thronghont  the  whole  oonntry.    _.  ,._ 

poirible  to  over-rato  the  importanoe  of  the  tariff  question, 
and  bta  decided  opiniou  waa  that  the  tme  aolutdon  wai 
ottljr  to  be  found  in  the  mother  oonntry  and  all  hei 
eolonies  having  one  nniform  tariff,  both  tor  ouatoms  and 
«tds*  duties.  The  »an  who  took  his  drink  of  brandy 
in  Norfolk  paid  the  same  amount  to  tJie  revenue 
aa  the  one  who  drank  brandy  in  Uiddleeez ;  and  he 
iMld  that  the  man  in  Canada,  or  Austt^  Bhoold  do 
tba  same.  It  the  ooloniea  required  to  talse  a  luger 
ivnoina,  tbey  shonld  do  to  in  Mm«  iiOi«iiia^,    '^d. 


whatever  a 


would  be  a  better  rpttem  than  to  csdam 
soada  the  mother  oountiy  to  allow  Ikt  n 
impose  protective  duties  against  henelt  iij 
world  besides.  However  mnoh  clamBV : 
raised  in  support  of  such  a  scheme,  it 
believe  Englishmen  would  ever  retrace  tbji 
the  matter  of  free  trade,  and  he  vu  ; 
that  if  they  did.  such  action  would  km 
death>blow  to  l^glish  oommerae.  Wnii  i 
the  vexed  question  of  imports  and  eiporta,  M 
garth  had  correctly  stated  the  gist  of  the  q 
he  had  him^if  laid  it  down  some  years  igs,  i 
read  before  the  Btatistioal  Society.  IV 
be  no  doubt  that  the  average  excess  of  H  i 
imports  over  exports  was  r^ucible  to  aboot) 
and  it  was  folly  soconnted  for  by  the  Teeafit 
lud  from  our  investments  abroad,  and  tk 
earned  by  our  ships  in  carrying  the  goodi. 
object  of  the  paper  from  whioh  these  paitii 
been  eittaoled,  was  to  show  that  althond 
been  the  etato  of  things  in  times  past,  il 
entirely  altered.   In  the  earlier  history  at  en 

of  Adam  t 
ttr^  imported  must  be  pail 
TOO  uiue,  it  was  true  only  over  ak 
did  not  follow  that  it  was  true  in 
nrcumstances  might  not  be  chai 
object  in  that  paper  was  to  point  out  that  w 
a  preponderance  of  eiports  we  were  not  in 
because  we  were  making  loans  to  the  < 
torei^  countries.  For  instance,  when  the  C 
was  developing  her  railway  system,  we  i 
largely  with  railway  iron,  but  we  took 
Amencan  bonds  and  securities ;  and  henoe ' 
porting  largely  without  any  apparent  retol 
making  America  our  debtor,  and  held  a  i 
her  property.  At  that  time  we  were  growl 
the  food  we  needed,  but  now  we  grew  mn 
we  required  ;  America  was  supplying  us 
we  were  paying  her,  unfortunately,  not  * 
ports,  but  by  writing  off  her  obligations  to 
no  doubt  whatever,  that  for  a  series  of  ye 
had  been  rating  up  her  capital  to  the  e 
millions  a  vear,  and  America  had  been  u 
ilebt  by  the  food  she  had  been  Mndio 
Jrain  of  gold  which  some  people  ti 
would  not  fet  in  until  America  hat 
all  her  bonds  and  other  securities  ■ 
held  in  this  oonntry,  but  when  that 
if  the  present  state  of  thinn  continued 
be  drained  of  our  gold  to  pay  for  the  food 
That  was  the  view  he  expressed  some  seven  y 
he  had  seen  no  reason  to  alter  his  opinion  si 
same  time  be  did  not  take  a  dolorons  view  c 
The  result  depended  on  the  wisdom  with  wh 
U  a  man  with  a  large  family, who  found  itdt 
bread  and  butter  for  them  all,  allowed  thes 
idleness,  or  spending  their  ti      ' 


or  adorning  the  garden,  instead  of  eaminj 
should  tell  him  he  waa  dtnng  wrong — » 
capital— and  that  the  only  teaut  oouldM 


And  it  was  just  the  same  with  a  eonnliy  j 
on  spending  mote  than  wa  wez«  tmdag,  Ih 
butoueend.  The  large  exosas  ofinmrt^ud 
entirely  in  articles  of  food;  andif  uatfbod 
into  human  muscle,  to  be  onmbTsd  in  ■■ 
goods  for  export  to  pay  for  it,  he  did  Boten 
food  was  imported;  but  if,  on  the  odtsr  hand 
the  food  snpported,  dttisE  ootdd  not  tela 
or  was  devoted  to  nnpicidnotit*  pinpw 
living  too  fast.  What  we  waulsdwwlDl 
trade,  and  it  fordgn  eonntriaawii*  Maria 
ns,  we  had  a  grand  nsotme  in  c«r  «M 
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1^  and  vamaitary  amngements,  and  at  the      Xr.  Ctommta  taid  he  had  never  Ustaned  to  a  paper 
tiiiagup  onatwneri,  and  rnilarging  our  own  which  had  given  him  more aatiafaetian  than  the  peaent. 

He  thought  all  ooontriea  ihoold  have  perfect  libertr  to 

t«rat«r  laid  Mr.  Bonne'*  oonolaaion  aeemed  •^*  ^^  *~^  "'^A^^j'^^M.^f^^ 
alimitedfne  trade  would  be  a  very  good  oM^edoooalderaUeadTMitagealr^fceete^ 

y  we  had  a  oondition  of  things  whiSi  wa.  !;i°?* ''?^JS'^J?^S*j'*"°*!P^  "?  ''^"'TJ^ 
;  occur.     He  congratulated  &.We.tgarth  :5^  *i',.^'^j2fj°^t±:^!I^^ 


T  Amerioalwis  right  or  En'glaad.    ft  was  a  "'^  "'^  yegetablea,  whioh  would  pay  them  better. 
B  thing  that  the  two  greatest  Republioa  in       Xr.  Cook  said  he  would  not   now  speak  of  fteo 

Itogether  refused  to  adopt  tiie  tMu^y^in^  of  trade,  but  he  thought   that  at  some  other  time   it 

ester  School,  and  went  in  for  protection,  might  Terj  usefully  be  discussed.    He  should  like  to 

both  flourishing,  but  in  England,  Consols  know,  when  it  was  said  that  the  excess  of  imports  con- 
par,  land  was  greatly  reduced  in  value,  and  sisted  of  payments  for  investments  in  foreign  countries, 
re  all  comnlaining  that  they  had  lost  their  whether  it  was  merely  the  interest  we  were  receiving, 
ractically,  tne  money  was  being  drained  out  or  the  capital ;  if  the  lattor,  what  was  done  with  it?  If 
:ry.  Working  men  had  cheap  food,  but  they  we  were  paying  for  our  food  with  it,  we  were  certainly 
ges,  and  they  were  beginning  to  see  that  it  living  on  our  capital. 

»  have  the  loaf  at  Is.  with  money  to  buy  it       Mr.  Trelawney  Sannden  could  not  miss  the  oppor* 

if  they  had  no  money.      The  question  was  tunity  of  impressing  on  the  public  the  importance  ^the 

nieans  so  clear  as  it  was  represented,  and  it  c»lonies  to  this  country,  and  of  this  country  to  the 

»ubtful  whether  an  exactly  opposite  system  colonies.    With  regard  to  the  doctrine  of  the  flaff,  he 

>  be  adopted.  could  not  imagine  a  stronger  instance  than  the  trade  w» 

rman  said  he  hoped  succeeding  speakers  did  with  the  United  States— people  of  our  own  race  and 

ro  further  into  the  subject  of  free  trade,  but  language;    in  consequence   of   this  question  <rf  the 

subject  of  the  paper.  ^S^  ^®  exported  less  there  than  to  Australia,  although 

..  .  ,,  _  ,  the  population  was  twenty  times  as  large.  The  colonies 

liam  Botly  said  he  would  attend  to  the  were  necessary  to  this  country  if  we  were  to  rely  on  our 

request,    although   he   had  never  heard  own  soil  for  our  food.    Without  enlaM^ing  upon  the 

fallacious  or  opposed  to  common  sense  than  vexed  question  of  free  trade,  he  would  venture  to 

»iinded  by  the  last  speaker.    The  paper  was  xenand  the  gentlemen  who  spoke  so  despairingly  of 

irable  one,  and  it  was  very  important  to  the  present  condition  of  things,  that  within  his  own 

vhat  good  customers  for  our  manufaotnrers  memory  there  was  not  a  farmhouse  where  the  men 

)ur  cdonies.    Only  a  day  or  two  since,  he  aid    not    eat    barley    bread ;     now    such    a    thing 

mwit  from  Melbourne  to  the  effect  tW  the  was   unknown,    and  the  conditions  of   society   had 

te  from  Mdbouine,  Addaide.  and  Sidney,  improved  in  like  manner  throughout.    A  remark  had 

;  month  to  Great  Bntam  had  been :— Wool,  |,een  made  that  they  must  be  careful  in  all  their  dis- 

8;  tallow,  4,800  casks;   copper,  900  tons;  ousdons  to  avoid  politics,  and  he  quite  agreed  that  they 

900  tons ;  wheat,  63,000  qrs. ;  flour,  75,000  ahould  not  go  into  pwrty  politics  ;  but  until  a  question 

22,000  ingots.    He  had  as  much  correspond-  became  one  of  party  it  ought  to  be  open  to  them,  and 

he  colonies  as  most  people,  and  the  letters  it  was  impossibleto  consider  colonial  questions  without 

ived  within  the  last  few  days,  fully  corrobo-  looking  at  their  political  aspects.     The  question   of 

lews  of  Mr.  Bourne.     In  Canada  there  was  tariffs  could  only  be  settled  on  the  basis  of  common 

i  for  agriculturists,  if  these  had  skill,  capital,  legislation  at  present,  because  the  colonies  were  not  re- 

.-ise,  but  helpless  waifs  and  strays  who  would  presented.    X^til  that  was  done,  it  was  no  use  talking 

•n  on  My  wuntry  were  not  wanted.     It  about  intercolonial  or  international  tariffs.    He  hoped 

jnpossible  for  England  to  do  without  free  gomeoppOTtunity  would  be  given,  either  in  that  Society  or 

though  he  was  a  small  landowner  himself,  elsewhere,  to  consider  the  manner  in  which  a  union  of 

tay  that  if  landowners  demanded  protection  the  colonies  and  the  mother  country  could  be  brought 

9  of  increasing  their  rents,  they  ought  to  be  about.    It  was  a  question  which  could  not  be  aUowed 

nto  the  sea.  to  slide,  for  every  day  -penanal  interests  were  nowing 

Mombe  said  it  had  been  dearly  shown  that  HP  ^^<^  constituted  obstacles  in  the  vniy  of  unicm. 

zies  which  had  not  foUowed  England's  free  The  only  centre  from  which  umon  could  be  brought 

y,  had  made  more  rapid  progress.    At  the  ^^^^  ^'^  ^^  mother  countnr,  because  Australia  and 

■lent,  England  had  the  whole  world  against  Canada  would  not  of  themselves  see  any  necessityor 

loetile  tanfls,  and  the  question  was  where  advantage   in  bemg   united  with  each  otiier.     The 

1  future  to  obtain  atn^,  by  whichtopay  colonies  owed  their  exwtence  ^d  prote^on  to  us,  and 

i  which  she  required.    It  appeared  to  Cm  l^e  thought  tjey  would  be  willing  to  talre  their  fair 

ghtsoto  legislate  asto  induce  ourchildren  share  of  the  burden  and  responsibik^.    He  felt  sure 

from  the  home  country  to  the  colonies,  that  a  severance  of    the  colonies  from   tiie   mother 

rttiah  land,   under  the  British  flag,  might  ©ointry  would  have  the  same  effect  as  the  breaJring  up 

com   required,    and    that   we   in    return  of  the  old  Greek  republios ;  we  should  simply  become 

1   our  eommeroe  increase.    He  could  not  the  prey  of  the  common  enemy. 
1   Mr.  Bourne,   that  a  uniform  tariff  for       Tho  Chairman  said  they  would  all  agree  in  the  im» 

ain  and  all  her  colonies  ought  to  be  in-  portance  of  the  colonies  to  the  mother  country.    It  waa 

there  miolit  very  well  be  differential  duties  the  rule  here  not  to  go  into  political  questions;  but,  a» 

loniaa  wnioli  required  to  raise  more  revenue  had  been  said,  it  wasquite  impossible  to  deal  with  fooh 

ywn  pmpoees.    Evervone  would  agree  that  a  question  aa  the  oolomes  altogether  apart  from  it»    He 

ritfa  taa  ooloiiiea  ahoiud  be  fostered  and  pro*  beggedtouopofleaooidialTotoof  tlumkitoMr.  West* 

trafponfUs.  gartti f or hia ezlieiiiely interetting aod TaliiAble  ^^^ 
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Thb  Tote  of  thanks  haTuig  been  eazxied  nnanimoiuily, 

Xr.  Wettgarth,  in  reply,  eaid  time  would  not  admit 
of  going  at  lengfth  into  the  many  questionfl  that  had 
been  noaed ;  but  he  thought  Mr.  Bri^gewater,  like  Mr. 
fiuakin,  regretted  these  times  of  hurry  and  progress, 
and  would  like  to  go  baok  to  the  old  sylvan  days,  when 
^verrbody  sat  quietly  under  his  own  fig-tree.  He 
would  only  say  to  him,  that  one  of  the  favourite 
arguments  ol  Protectiomsts  was,  that  in  England 
wages  were  so  high,  that  the  manufacturer  in  this 
countzy  required  protection  against  lower  wages  else- 
whece. 


TWBMTT-FIBST  OBDIVABT  XBETDTG. 

Wednesday,  May  Uth,   1881  ;    lieat -Colonel 
DOVJUELLY,  B.E.,  in  the  chair. 

The  following   candidates  were  proposed   for 
election  as  members  of  the  Society : — 

Betts,  Edward  Peto,  M.A.,  The  Hohnwood,  BioUey, 

Kent, 
dark,  Bobert  Ingham,  West  Ham  Abbey,  Stratford, 

E. 
dottrell,  James  Maakall,  340,  Brixton-road,  S.W. 
Olover,  William,    Tower  Chemical   Works,    Victoria 

Docks,  E. 
<]hnnt-Duff,  Malcolm,  Imperial-chambers,  Bowlalley- 

lane,  HulL 
Treloar,  William  Purdie,  69,  Ludgate-hill,  E.C. 

The  following^  candidates  were  balloted  for,  and 
^oly  elected  members  of  the  Society : — 

Allison,    Herbert  John,    41,  Southampton-buildingB, 

Holbom,  W.C. 
Baggallay,   Henry  Charles,    4,   Ada's-avenue,  Hull, 

xorkshire. 
Blakesloy,  John  Holmes,  M.A.,   23,    Popstone-road, 

South  Kensington,  S.W. 
Elliott,  William  St.  George,  M.D.,  39,  Upper  Brook- 
street,  W. 
Pavar^,  Henri,  75,  Tummill-street,  E.C. 
Heseltme,    Pranois   J.,    Westminster   Palace    Hotel, 

Victoria-street,  S.W. 
Inglefield,  Admiral  Sir  Edward,  K.C.B.,  99,  Queen's- 

gate.  South  Kensington,  S.W. 
Keefe,    John,    Colquitt-chambers,   6,    Colquitt-street, 

LiverpooL 
Ixmgworth,  T^Hilliam,  Guildford,  Smrey. 
Matthay,    George,    P.R.S.,     Cheyne-house,    Chelsea 

Embankment,  S.W. 
Bamsden,  John  Carter,  Gristhorpe-hall,   near  PUey, 

Yorkshire. 
JRavensworth,  Earl  of,  9,  Mansfield-street,  W. 
fievem,  Walter,  9,  Earrs-court-sonare,  S.W. 
finape,  William,  J.P.  (Mayor  of  Over  Darwen),  Lyn- 

wood,  Darwen,  Lancasmre. 
Sproeton,    Hugh,    HughviUe,  South  Norwood,  8.E., 

andDemerara. 
Thornton,  Edward,  C.B.  Bank-house,  Windsor. 
Warren,  W.  J.,  Cotford- villa,  Bournemouth. 

The  paper  read  was — 

THE  MANUFACTUBE  OF  GLASS  FOB 
DECOBATIVE  PUBPOSES. 

By  S.  J.  PoweU,  B.A. 

"  The  manufaotine  of  glass  tor  deooratiTe  pur- 
poses **  is  a  subject  of  considfirable  extent,  and  m- 
qniras  more  time  to  do  justice  to  it  tbui  is  at 
pfBimnt  MtaiMilB.    Thembjeot  may  oonTenkntly 


be  divided  into  three  parts : — 1.  The  ^ 
for  decorative  purposes  of  the  natural  ] 

§lass;  2.  The  production  of  deoorathr 
eoorative  material,  by  the  manipulati 
in  a  plastic  or  viscous  condition ;  3.  Tl 
of  the  surface  of  ^lass  with  a  view  to 
the  effects  due  to  its  form  or  its  nature 

I. — Natube  of  Gulss. 

Glass  is  defined  as  an  amorphous 
solid,  and  the  existence  of  devitnfied  ^ 
is  both  crystalline  and  opaque,  and  of  ( 
glasses  to  which  I  hope  to  allude 
materially  damage  this  definition.  Tb 
different  glasses,  but  all  a^n^ee  in  being 
compounds  which  are  called  silicatei 
being  formed  by  the  union  of  the  oxid 
or  silica,  with  another  oxide.  The  lar 
silicates  may  be  divided  into  two  grou 
bein^  composed  of  alkaline,  and  the  < 
roetfiulic  silicates.  It  is  only  necessary 
a  few  individuals  belonging  to  each  of  t 
namely,  those  of  the  first  group,  w 
tively  contain  the  oxide  of  potassi 
oxide  of  sodium,  and  those  of  the  st 
contains  the  oxide  of  lead,  the  oxid< 
and  the  oxide  of  barium.  Every 
contain  at  least  one  silicate  belonj 
group  of  alkaline  silicates,  as  wdl  as 
belonging  to  the  {^up  of  metal 
Manufacturers  have  practically  nothir 
silicates  as  silicates,  but  knowing  th; 
of  a  glass  depends  upon  the  natun 
stituent  silicates,  they  put  into  th* 
materials  of  such  a  nature,  and  in  sm 
as  will  produce  the  silicates,  and  com 
glass  whidi  they  require.  The  raw  i 
as  a  rule,  oxides  or  carbonates ;  a  car 
a  compound  of  an  oxide  with  the  ox 
or  caroonic  acid.  The  most  imports 
are  sand  (an  impure  form  of  oxide  o: 
lead  (a  mixture  of  the  oxides  of  le 
carbonates  of  potassium,  sodium,  ban 
cium.  The  whiteness  of  the  resultant  ] 
upon  the  purity  of  the  rawmaterials,  a 
upon  the  absence  of  iron,  whether  as 
as  a  metal.  The  silicate  of  lead  is  f  < 
direct  combination  in  the  crucible 
influence  of  intense  heat,  of  sand  witli 
lead.  The  silicates  of  potassium,  sod 
and  calcium,  are  also  formed  in  the  cr 
indirect  action  of  the  sand  upon  ti 
carbonates.  This  indirect  action  co 
expulsion  of  carbonic  acid  gas  from  t 
by  the  intensely  heated  oxide  of  sil 
consequent  union  of  the  latter  with 
oxide.  Given  the  alkaline  and  meU 
required  to  form  a  certain  glass,  the  n 
materials  for  the  required  silicatei 
taneously  thrown  into  toe  crucible,  anc 
wiU  be  simultaneously  produced  by  1 
the  heat  of  the  furnace  in  which  the 
previously  been ''  set." 

The  simplest  form  of  a  glaas  luBiaoi 
base,  covered  by  a  flattened  dome.  1 
of  the  base  is  a  comparatively  smd 
round  the  grate,  under  arahes  fonoet 
of  the  dome,  the  crudblea  aze  plaoed. 
through  the  dome  at  the  side  of  eaob 
direct  upcm  the  cnuables  tka  bMl  i 
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lie  centre  of  the  dome.  The  srolies 
introdnctioii  uid  remoTal  of  omciblea 
die  remoral  of  glaw  from  the  onus- 


inircd  for  muupalation.  Cradblee 
'e-clay  roll  bj  roll,  uid  their  shapea 
aeconliDg  to  the  natore  of  the  mix- 
they  are  intended  to  hold.     If  the 


mizttiTe  for  s  t^Ma  oontaina  oxide  of  lead,  it  mnet 
be  proteaUtd  from  the  redncing  aotion  of  flame, 
and  the  crucible  must  be  dosed  on  all  ndee,  except 
where  no  flame  con  reach.  Mixtnres  containing 
no  oxide  of  lead  ate  ezpoiod  in  large  opeaflre-olay 
bowla  to  the  fnll  aotion  of  the  flame  and  heat  ot 
the  fnmBoe. 

Different  glaasei  poMou  diflbrent  qualities 
oooording  to  the  number  and  nature  of  their 
conititaent  ailioatea.  Aa  a  general  role,  a  glasa . 
containing  two  nllcatee  is  leaa  fncibla,  but  con-  > 
■iderably  purer  in  colour  and  texture,  than  one 
containing  a  larRier  number.  A  hoinogeneona 
glan  ia  more  easUjr  obtained  when  ita  oonetitueoit 
I  ailioatea  kto  of  similar  or  approximate  ipeoifia 
I  grwity.  Plate  and  sheet  glass,  composed  of  the 
Bilioatas  of  sodium  and  ooloinm,  are  generally 
homogeneoQs,  but  posKSs  a  green  tinge,  due  to  the 
ailicata  of  sodium.  Grown  glass  is  white,  omag 
to  the  replacement  of  the  sodic  eilioate  by  silioate  i 
of  potassium.  Flint  glass,  consisting  of  the  liUoate 
of  lead  and  silicate  of  potassium  is  both  white 
and  brilliant.  The  brilliancy  of  flint  glass  is  dne 
to  the  density  of  the  lead  silicate,  but  this  vary 
density  is  frequently  the  cause  of  strife  and 
irregularities  in  the  substance  of  the  glass.  It  la 
almost  as  difficult  to  obtain  a  dear  mixture  vitb 
the  silicates  of  lead  andpotMsiam,  as  with  water 
and  oil.  The  silioate  of  barium  isnsed  for  preased 
glass,  as  a  cheap  substitute  for  the  nlioate  of  lead. 
Venetian  glass  contains  thrve  silicates— namely, 
those  of  sodium,  oaldum,  and  potaadum,  it  is 
therefore  fusible,  and  ita  density  is  trifling.  To 
these  two  properties  the  lightness  and  intricacy 
of  Venetian  work  are  to  be  attributed.  Venetiaii 
glass  is  generally  devoid  of  brilliancy,  and  very 
far  from  being  dther  white  or  homogemeous,  bnt 
these  very  de&aendes  give  that  honi^  efieot  which 
ia    looked    upon    as    a    ohatactwistia    beaa^. 


us,  in  addition  to  the  silicatea  of] 
idum,  and  caldum,  contains  traces  , 
s  of  magnesium  and  alnminium.  It 
]y  manipulated,  and  developea,  with 
1  of  copper,  a  ruby  colour,  which  can- 
d  witn  a  glass  contaimng  silicate  of 

n  and  purification  are  complete,  the 
orudble  is  in  a  condition  dosdy 
ist  of  very  ^ntinous  treade.  It  can 
I  frmn  the  cmdb)e  by  pouring,  by 
liy  nUienng.  QaUiermg  consists 
the  bested  end  of  a  hollow  Iron  rod. 


meaanrin^  from  A  to  6  feet,  into  the  molten  mass, 
and  tnmmg  it  so  as  to  collect  a  ooil  of  the  semi- 
liquid  material.  It  requires  some  skill  and  prsdaoe 
to  collect  the  exact  weight  of  ^lass  required  to 
reproduce  a  given  pattern,  eepecnally  as  a  mistake 
in  this,  as  in  all  prooesaea  of  glaas  mannfaoture, 
is  irrevocable.  The  molten  glsss,  as  it  oomes  from 
the  CTudble,  may  be  considered  to  be  physioal^ 
porous,  as  hsat  produces  mutual  repulsion  between 
the  molecules  of  a  body.  These  physical  pore* 
have  to  be  dosed  by  a  ve^  grkdnu  prooesa  of 
cooling,  for  if  the  praoess  be  nnrTied,  the  outer 
crust  will  be  solidified,  whilat  the  intarior  remains 
oondition.  60-oaIled  tou^iened  fjbm 
tMoatiao  bmrerBT  baad  the  BoifHe  mi^ 
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be  rendered  by  tbe  yiolent  oontraotion  oaused  by 
Budden  ooolmg,  the  interior  remains  porous,  and 
the  unnatural  tension  excited  between  the  interior 


Fio.  3.— Fbikob  BurBBT*8  Dbopb. 


and  the  surface  generally  ends  in  the  destruction 
of  both.  Gradual  cooliuff,  or  "annealing,"  is 
practically  effected  by  puuang  the  glass-ware 
immediately  after  manipulation  upon  moTable 
trajrs,  and  slowly  remoTmg  them  in  a  continuous 
train  from  a  constant  source  of  heat,  or  by 
placing  the  ware  in  a  heated  oven  or  kiln,  and 
allowing  the  source  of  heat  to  die  out. 
^  The  effects  produced  respectively  by  the  refrac- 
tion, transmission,  or  reflection  of  light  by  glass 
may,  in  many  cases,  be  utilised  for  decorative 
purposes.  If  a  beam  of  light  be  transmitted 
throuffh  a  glass  pnsm  or  lustre,  a  more  or  less 
extended  spectrum  is  formed  in  proportion  to  the 
density  of  the  glass.  If  white  light  be  trans- 
mitted tJlirough  glass  containing  the  oxide  of 
uranium  in  solution,  rays  otherwise  unseen  become 
brilliantly  conepicuous.  If  certain  metallic  oxides 
be  introduced  mto  a  crucible,  together  with  the 
mixture  for  transparent  glasR,  and  be  dissolved 
throughout  the  mass,  the  resultant  glae<s  acquires 
the  power  of  sifting  the  incident  rays,  and  of 
transmitting  effects  of  colour,  accordmg  to  the 
nature  or  quantity  of  the  oxide  introduced. 
Different  permanent  transmitted  colours  are 
obtained  (1)  by  the  oxides  of  different  metals,  (2) 
by  the  different  oxides  of  the  same  metal,  (3)  by 
different  quantities  of  the  same  oxide,  or  by 
different  thicknesses  of  the  resultant  glass.  The 
characteristic  colours  of  the  oxides  of  gold,  silver, 
oopner,  manganese,  iron,  and  cobalt  are,  respec- 
tively, pink,  yellow,  peacock-blue,  violet,  dull 
green,  and  puiple-blue.  Copper  and  iron  possess 
two  oxides  each,  namely,  a  peroxide  containing  a 
large  proportion  of  oxygen,  and  a  sub-oxide  con- 
taining a  smaller  proportion.  The  peroxide  of 
oo^per  gives  a  blue  or  green  colour,  and  the  sub- 
oxide a  ruby  red.  The  peroxide  of  iron  gives  a 
yeUow,  and  the  sub-oxide  a  dull  green.  Certain 
oxides  are  valuable  for  their  power  of  respectively 
inoreaflingor  diminishing  the  oxidation  of  other 
oxides.  Thus,  to  obtain  an  iron  yellow,  which  is 
the  characteristio  colour  of  the  peroxide  of  iron,  it 
11  neoessary  to  add  to  the  mixture  oxide  of 
nuttganese,  which,  at  a  high  temperature,  parts 
wxto  Jti  oxygen  and  its  colouring  power  smiul- 


taneously.  The  oxygen  thus  set  fi« 
the  assistance  of  tbe  peroxide^  of  ir 
has  a  tendency  to  part  m-ith  iti 
and  to  produce  a  green  colour.  The  n 
copper  has  a  great  tendency  to  rob  ox 
any  convenient  source,  and  to  produoe 
green,  instead  of  a  red ;  it  is  therefore 
when  a  red  is  wanted,  to  mix  with  it  som 
which  absorbs  oxygen  with  greater  aii 
oxide  used  for  this  purpose  is  the 
of  tin.  It  often  happens  that  in 
the  pink  from  the  oxide  of  gold 
from  the  oxide  of  copper,  the  redactii 
carried  too  far,  and  instead  of  having  i 
solution,  the  metal  is  found  suspended  i 
in  a  state  of  extremely  fine  division, 
in  this  condition  reflects  a  red  c 
transmits  an  opalescent  blue.  If  ih 
of  tbe  metal  be  sufficiently  large  to 
characteristic  colour  of  the  actual  matt 
known  effect  of  avanturine  is  ohU 
different  colours  produced  by  the  san: 
best  observed  in  the  case  of  cepx>er  anc 
small  quantity  of  the  per-oxide  of  co 
blue,  and  a  larger  quantity  a  green, 
way  a  strong  dose  of  the  oxide  of  cc 
red.  a  smaller  dose  a  violet,  and  a  co 
minute  quantity  the  characteristio  blu 
layer  of  cobalt  glass  transmits  red  ra] 
layer,  violet  rays,  and  a  still  tbinnc 
rays.  Opacity  may  be  produced  by  de 
by  the  semi-fusion  of  pulverised  white 
glasses,  and  by  the  addition  to  trans 
of  some  infusible  material.  Devitri 
never  been  pressed  into  practical  use 
fusion  of  pulverised  glass  places  at  tb< 
disposal  a  material  of  great  strencrtb, 
granular  and  irregular  surface,  togetl 
power  of  developing  almost  every  tint 
an  absolutely  permanent  condition, 
is  also  valuaole  to  the  manufacturer,  f 
a  means  of  utilising  waste.  Opaque  bl 
black  enamel  is  formed  by  tbe  Hdditi( 
parent  glass  of  an  excess  of  an  infusible 
fusible  black  oxide,  as,  for  instan 
iridium,  of  cobalt,  of  manganese,  or  of 
and  coloured  enamels  owe  their  opa 
oxide  of  arsenic,  the  oxide  of  tin,  the  ] 
calcium,  or  to  cryolite,  a  compound 
aluminium,  and  fluorine,  and  their 
different  metallic  oxides.  It  is  cryolite 
the  opacity  to  the  well-known  hot  ] 
celain,  good  specimens  of  which  have 
lent  by  Mr.  J.  G.  Sowerby,  of  Gateshei 

n.— MAinrXTLATIOK. 

The  molten  glass  gathered  on  the 
hollow  blowing  iron  may  be  placed 
and  by  the  pressure  of  a  workman's  bi 
inner  surface,  may  be  forced  to  ada 
internal  and  its  external  suii^Mie  to  tl 
surface  of  its  environment.  By  thii 
^lass  may  not  only  receive  the  actual 
mterior  of  the  mould,  but  may  also  be 
by  any  depressed  or  raised  omament^ ' 
ii  s  inner  surface.  If  instead  of  being  c 
the  workman's  breath,  it  be  foieed  to 
to  the  mould  by  the  deooeni  of  apba 
assume  on  its  outer  surface  thelntenal 
mouldy  together  with  any  deocntkfti^ 
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pen  it,  mad  on  ita  intenutl  anrfaoe  the 
nrfioe  of  the  plongn'. 
IdBglasiinfty  alio  be  fasbioiied  by  the 
1  i&  (imple  tool*  of  the  g^us-Uower. 
of  the  fiuir  in  which  toe  wcn'kmui 
be  btdlow  and  lolid  rode  by  which  he 
lotatea  the  glata  with  his  left  hand, 
the  entire  meohaniam  of  hie  Uthe. 
wl  tooU  are  what  maj  be  called  the 
■priug  tool,  the  shears,  the  battle- 
;t«uitg  tool,  together  with  a  variety  of 
I,  measnre  sticks,  and  calipers.  How- 
3  the  tools  may  be,  the  variety  of 
a  blown  bulb  may  be  forced  to  aesnme 
Uble.  The  molten  glass,  when  gathered 
idble,  is  toofluidforimmediatemanipn- 
reqiiires  to  be  partly  solidified  by  rol- 


Fio.  4. — Sbxbi  Ouju. 


polished  iron  slab,  or  bv 
wooden  onp-ihaped  monlas,  from  which 
u^aMume  a  rough  outline  of  its  nlti- 
The  first  prooast  in  ererr  case  U  blow- 
b  the  hollow  gatharing  iron  until  tiie 
Mbee^iandedintoalnilb.   Ifthe' 


io»llv,  with  the  bolb  downwards,  the 
.gated  by  gravitation,  and  expanded  at 
me ;  if  the  btilb  be  raised  and  blowing 


OAT  also  be  elongated  by  gravitation 
Md  by  a  swinging  motion.  whilBt  the 
ig  il^ted  wititi  the  spring  tool,  it  mnst 
a  constant  rotation  by  rolling  the 
lid)  it  is  attached  upon  the  arms 
r,  M  otherwise  it  would  collapse.  If 
'.  the  fanlb,  lemote  from  the  blowing 
omoed,  and  the  bulb  be  rapidly 
bsatad  dmnltaneonsly,  it  will  saddenly 
T  oantritogal  faros  into  a  flattaned  disc. 
be  rfrJwatsd,  and  the  iron  held  peipen- 
•fth  the  dlio  downwards,  the  diso  will 
CBmplsi&d«oIll9BS.    The  heat  reqoiied 


to  renew  the  plasticity  of  glau  essential  to 
maniiralation  is  obtained  by  inserting  the  bulb  or 
vessd  into  the  month  of  a  heated  omoible,  or 
into  a  fnmsce  adapted  to  the  purpose.  If  to  the 
end  of  a  solid  mass  or  hollow  bulb  of  glass  a  second 
working  rod  be  attached  by  a  seal  of  glass,  and 
the  wononan  recedes  whilst  retaining  the  blowing 
iron,  and  an  assistant  recedes  carrying  the  seoona 
rod,  the  bulb  or  mass  which  unitM  tnem  may  bs 
inde&uitelf  extended.  If  a  conneotionbe  formedbe- 


Fio,  5.— Loito  ViSB. 

tweenasonroeof  moltenglsssiandtbe^roumference 
of  a  heated  wheel,  and  Qie  wheel  be  caused  to  re- 
volve with  speed,  a  thread  is  coiled  upon  the  wheel 
in  an  extreme  state  of  temni^.  This  thread  may 
be  spun  into  a  deoorative  fabno. 

ni.- 


Dmrativt  ntrfaet  Mntud  iy  Moving  inU  meuldi. 


D^earativ*  apptieatitni  tt  lUr/aet  ty  Atal. 

1.  Coloured  snd  metallla  gems,  seals,  and  triUs. 

2.  Etohings  in  gold  leaf. 

3.  Seotdona  of  nriegatad  oane. 

4.  Threading,    imitation  leaves  and    feathers,   and 
various  forms  of  Hueadlng. 

6.  Bstioulated  enamel  omament,  with  bubbles, 
e.  Metallic,  otdound,  and  scale  deooration. 

7.  Frosted  glass. 
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•  •  Jkcoratiw  appiietitiom  ^tkoui  hMt 

1.  IiideBoe&oe  bj  oonoaiaD  and  deoftT. 

.i^  a^dtUMt  prooeao.  . . 

6.  Aoid. 

6.  Carnng,  STOcinieiis  leat  by  Hfir.  Hiomas  Webb, 
of  dtourb^dge  Guuss  WorkB,  Stourbridge.  The  ozigixia- 
tion  at  the  proooaa  is  due  to  Mr.  Northwood. 

7.  Enamel  pamting  and  gilding,  fixed  by  heat. 

8.  Mosaic  transparent  glass. 

9.  Mosaic  opaque  glass. 
10.  Stenoilled  opaque  glass. 


6 


ri 


Book  ftre  «  i&w  of  theprooeaies  now  a 
the  manufaotore  of  glass  for  deeomitin 
Additional  and  improred  procenes  wfll 
be  introduoed  as  long  as  the  demand  for 
elass.oontiniies.  The  style  of  the  prodn 
lint  glass  manufactories  has  so  ocnu^a 
jn  the  ooorae  of  a  few  years,  that  it  is  < 
foresee  upon  what  lines  the  manufad 
future  is  likely  to  run.  The  change  is  > 
dioated  by  the  fact  that  whereas  flint 
almost  entirely  sold  by  weight,  sale  by 
at  the  present  time  an  exception.    T 


I 


6  6  0 


>  v 


A 


A 


Fxo.  64— Wine-glass. 


indicates  a  loss  of  a  staple  product,  namely,  the 
heavy  ware  of  medium  or  common  quality.  The 
majority  of  this  ware  is  now  produced  on  the 
Continent;  the  remainder  has  been  retained  in 
England  by  the  perfection  of  the  material  of 
pressed  glass,  and  of  the  mechanism  by  which  it 


Fio:  7.— Appuoaxion  cr  Hassubb,  SoaolU,  to 

IS  produced.  Pressing  glass  Is  a  manufaiotiue  by 
itself,  and  the  .loss  lemains .  io  the  wodonen,  ai^d 
mannfactiyren  of  flint;  c^Umw,  .  D^aonitiv^  g]aii  hss 
taken  the  nlaoe  of  that  which  has  iem  la(lft»  ^t.  it 
is  doobtfal  how  long  it  will  be  possible  to  ptvLo^ 


it  with  profit,  considering  the  increai 
competition.  English  flint  glass  i 
are  now  mainly  tumine  out  the  bes 
table  glass  and  decorative  glass,  an< 
profit  depends  upon  the  invention  of 
of  novelties.  The  only  safeguard  o 
branches  of  manufacture  is  to  adopt 
style  and  an  English  standard.  The 
be  determined  by  consideration  of  the 
vessels  produced,  and  of  the  nature  of 
It  is,  for  instance,  undesirable  to  < 
longed  labour  upon  the  decoration  of 
is  essentially  fragile.  The  forms  an* 
of  the  wares  produced  must  be  elegan 
and  every  care  must  be  taken  to  develc 
due  to  the  natural  propertiea  of  the  m 
standard  must  be  the  highest  possil 
vessel  should  be  allowed  to  leave  thes 
which  is  not  peif  ect  both  m  materia 
man  whip. 

BfEeetnal  asristanoe  in  tiie  oompetit 
mmy  be  derived  from  the  adoptum 
methods  of  working  and  the  i^iplioi 
proved  knowledge  andof  gvealar  eooooi 
oat  all  the  processes  of  miMfmftwftme> 
it  will  be  advantageoua  if  woAbmbu 
i^ustorers  can  disoover  tiiai^their  tiw 
identioaL  The  Slint  GHass  Jfakci^  Si 
and  has  made^.  mistakes;  beitiiMas  m 
no  valid  feesos  lor  nntiifluniieHiliiMlji 
andve  iheinenafled 
pradnotive  otcecify  oiiJH^ ' 
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•  VM  aid  lie  ihaiild  bsve  been  t-^.,, 
Mm,  Int  raellj  Uiera  vai  nothiiw  to  oi 
(U  mfonutiQQ  which  Mr.  Powell  bad  gi 


r  to  B&j 

dtothe 
d  giTeu. 

^lanti  Mid  hs  WTU  not  p»otieaIly  acqiiAuit«d 
9b  «tDnftetaK  ot  gUn,  bnt  hwl  done  a  little  at 
(hauteur,  mud  had  often  witneeied  the  mBTveUoiis 
lAvhioh  Ote  rliBB-cutter  coold  tetl  whether  the 
'  tf  (  piece  of  guu  were  of  uniform  size  without 
^■Eot  Some  tdmo  ago  he  endeavoured  to  |^  up 
HtD(DoiotTintlieCity,aDe  of  the  objects  of  which 
taaetioe  glan-blowing,  metal  and  wood  torniug, 
%i  anfortanatelj,  the  scheme  fell  through.  WMi 
4k  tbe  oolotm  which  had  been  mentioned.  When 
id  oiidM  were  treated  bj  Taiioos  re-agenta  in  a 
tn,  the  difierent  colours  would  be  seen,  prodneed 
injl  of  light  passing  through  the  subatanoe.  It 
iD  known  that  oolour  Was  caused  bj  certain  rays 
It  being  absorbed,  and  others  beinK  allowed 
,  Ot  being  tellecled.  If  all  the  rays  were  reflected 
■Bitted,  the  oolour  was  white  ;  it  they  were  all 
d,  it  waa  blade ;  bnt  if  some  only  were  absorbed, 
^nder  would  cause  the  colour.  He  understood 
«ign  competition  was  Tery  severe  in  the  glaat 
nt  that  waa  the  case  with  many  other  trades  as 
tie  aand-blant  waa  shown  in  operation  at  the 
ihibition  at  South  Kensington  some  yean  ago. 
Cbainnaa  said  that  b«  there  seemed  to  be 
inclined  lo  discuss  the  subject,  ho  must  con- 
le  proceedings  by  proponng  a  Tot£  of  thanks 
reader  of    the   paper.     He  must  tay  he 

Srised  that  there  was  no  discussion, 
e  paper  was  so  full  of  matter,  that  the; 
-et  been  hardly  able  to  sort  it  in  their 
as,  as  Hr.  Powell  bad  told  him 
LRuing  in  the  room,  enough  matter  in  the  pa] 
e  lectures.  Ah  far  as  m  was  concerned,  c 
ar  ideOi  brought  home  to  bis  mind  was,  that  at 
ats,  we  had  here  a  manutaeturc  with  which, 
lie  present  time,  machinery  had  little  to  do. 
«  aaw  the  rough  tools  with  which  the  beauti- 
jcdes  were  made,  he  thought  that  even  Ur. 
might  find  some  pleasure  in  contemplating  tbo 
nanufaotore.  There  did  not  seem  to  bo 
Stion  of  the  subject  in  which  machinery 
ervened,  except  in  that  one  procces  of  f*  ~ 
••t ;  anjd  it  was  certainly  some  satisfaction  . . 
t  there  was  still  ono  branch  left  in  which  real 
'alt  skill  had  to  do  the  largest  portion  of  the 
ud  they  lyiuld  all  lecipTocate  the  wish  which 
ider  of  the  paper  had  expressed,  that  they 
have  an  T-^igfi'li  atrle,  and  that  this  industry, 
waa  of  enomuoB  importance,  should  prosper 
eaDntry.  Tbey  must  all  ag^ee  with  him  that 
fbr  beat  chaooel  ot  its  sooceeding,  wonld  be 
wnrkmeD  and  mannfacturers  to  come  to  the 
ign,  and  to  act  upon  the  ooncloaion,  that 
utneata  were  identical.  He  did  not  know 
OB  waa  anvadng  so  likely  to  oondnce  to 
1,  aa  when  a  large  employer  of  labour  spoke  as 
rwall  had  spoken,  of  the  society  which  cane 
ariywittdnhispnrTiew,  the^ltntCHaas  Haters' 
,  md  when  thoy  foond  that  the  mannfaotiirer 
itreatuW'  the  tnde  society  as  an  opponen^  bnt 
fidl  mat  tat  all  the  good  which  it  oonld  and 
Ha  waa  warw  they  owed  ^i  hearty  Tote  of 
fa)  He.  POweH,  tar  the  admirable  paper  he  had 

ioitrfa«ih<»MiHMadmiwiiiTwwlj,  andthe 
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TECHNICAL  COLLEGE. 

The  ficBt  stone  of  the  City  and  Guilds  of  London 
Technical  College,  li^sbury,  a  building  adjoining  the 
Cowper- street  Schools,  was  laid  on  Tu^day,  lOCb  inst., 
by  H,R.H.  Prince  Leopold,  The  classes  of  young  men, 
previounly  held  in  the  schools,  were  attended  in  1880  by 
422  students,  and  related  chiefly  to  applied  phy»ica  and 
chemiHtr^'.  Hie  new  college  will  be  a  plain  building  in 
classical 'style.  It  will  contain  32  rooms,  comprising 
a  lurgc  litboratory,  two  lecture  theatres,  class  rooms 
titltHl  with  appliances  for  teaching  various  branches  of 
Yihysti-'',  I'hemiatry,  and  mechanics,  rooms  for  drawing, 
l^n  if ctottirs'  rooms,  workshops,  an  engine  room,  and 
I'ltrkn'  oftii:es.  Tbe  coat  of  the  building  and  fittings  is 
f^Mimattd  ut  £20,000  or  £2.5,000.  The  funds  have  been 
prnvidcd  by  the  City  companies  and  the  Citv  of  London, 
and  iirp  administered  by  the  Oty  and  Guilds  of  Loodoft 
loHtitute  for  the  Advancemebt  of  Technical  Education. 
The  Lord  ChaneelloT  [Lord  Selbomc),  on  behalf  of  th9 
Council  of  the  City  and  Guilds  of  London  Institutef 
wL'lcumeil  bis  Ttoyal  Highness,  and  said  that  Qic  insd- 
tul«  now  conducted  local  examinations  in  subjects  of  52 
induntrie^,  and  in  S6  different  places.  Tbe  number  of 
candidates  at  tho  examinations  three  years  ago  was  202, 
loat  )-car  it  was  316,  and  this  year  there  were  2,401 
cntrip.u.  Through  tbe  liberal  co-opeiation  of  the  lioyal 
I  Commistiiunera  of  the  Exhibition  of  1S51,  a  valuable 
if  ground  at  South  Eensingtoii  had  been  given,  or 
u  nominal  rent,  to  tbe  Institute,  for  tbo  purpose  of 
ing  upon  it  a  central  institution,  and  sufficient 
*  w(ra  already  provided  to  moke  it  certain  that  it 
^  Buuu  be  established.     The  object  of  that  central 


S.„" 


iniituitriul  arts  and  their  principles  all  over  tbe  country. 
The  FiUflbiiry  College  was  not  to  interfere  with  the  neces- 
sary trainiog  of  tbe  factory  and  the  workshop,  but  it  was 
meant  to  give  artisans  that  knowledge  which  would 
enable  them  to  receive  their  training  in  the  most  intelli- 
gent manner.  The  institution  hod  received  from  2& 
nnnn  connected  with  tbe  business  of  cabinet- making  and 
furnishing  an  application  that  their  trades  might  bo 
ndiiiittcd  to  tbe  bencflts  of  the  institution,  and  it  waa 
iutcndcd  that  they  should  be  admitted.  The  inwtitutioa 
held  an  inlermediato  place  between  the  central  institu- 
tion lit  South  Kensington  and  tbe  upper  schools,  whether 
technical  or  middle-^ass  schools,  (Tom  which  Uiepupila 
wonld  origiually  come,  and  at  the  Fiusbury  Goltege 
they  would  receive  a  sound  foundstionof  knowledge  for 
tho  practice  of  their  different  arts  and  trades. 
Prince    LMpold   having  gnided  the  stone  into  its 

E roper  position,  said,  my  Lord  Mavor,  my  Lorda^ 
.ndiee,  oiid  Gentlemen.^I  have  now  bad  the  pleaaur* 
of  laying  the  foundation  stono  of  tho  first  technical 
uuUeuD  ever  erected  in  London.  The  report  presented 
by  the  Council  of  tho  City  nnd  Guilds  of  London 
lustituie  for  the  Advancement  of  Technical  Education 
will  iufuna  those  interested  in  this  most  important 
uiidcrtakiijg  of  tbe  magnitude  of  the  work,  and  of  the 
euer^  iiuJ  perseveianu  with  which  it  has  hitherto 
1>een  pimtned  under  somewhat  adverse  dnrnmstanoea. 
Tho  object  which  the  institution  has  proposed  to 
itsolf  iij  a  truly  national  and  patriotic  one.  It  ha* 
proclaimed  Its  determination  to  enter  into  a  generona 
ri  I'alry  with  other  countries  in  those  branches  of  trade 
imd  commeroe  in  wbioh  one  must  needs  oonfesa  that 
uur  nativo  indnsttiea  have,  of  late  Tears,  not  taken  Iha 
positirjn  wbioh  we,  as  WngliAn.Mi,  would  wish  them  to 
occupy.  1^  aid  appiantieMti^  ayrtem,  whateTer  Ui 
BMiiU  majitfiail-mbalmwi  good  wxk  it  nmfhtm 
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done  in  the  past,  is  not  equal  to  the  exigencies  of  the 
present  age,  and  we  are  beflnnxixng  to  zeaUse  that  a 
thorough  and  liberal  system  ox  technical  education  must 
he  plac^  within  reach  of  the  British  artisan,  in  order 
to  enable  him  to  hold  his  own  against  foreign  competi- 
tion ;  and  when  this  is  done,  I  belieye,  as  I  have  said 
on  a  former  occasion,  that  we  need  not  fear  any  rivalry 
in  the  world. 

Mr.  F.  J.  Bramwell,  F.B.S.,  as  Chairman  of  the 
Executive  Committee  of  the  Institute,  proposed  a  vote 
of  thanks  to  his  Royal  Highness,  which  was  seconded  by 
Xr.  Xundella,  M.P.,  and  carried  unanimously. 


DOMESTIC  SANITATION. 

At  a  meeting  of  the  Ladies*  Sanitary  Association, 
held  in  the  Booms  of  the  Society  of  Arts  on  Tuesday. 
10th  inst.,  H.B.H.  the  Princess  Christian  presentea 
the  prizes  and  certificates  adjudged  by  Dr.  B.  W. 
Rtchardson,  F.R.S.,  to  successful  candidates  in  the 
examinations  on  the  subject  of  his  lectures  on  Domestic 
Sanitation. 

Br.  Biohardion  said— The  presence  of  the  Princess 
Christian  to  distribute  the  prizes  connected  with  tiie 
lately  delivered  course  of  lectures  to  the  Ladies*  Sanitary 
Association,  makes  me  recall  an  incident  which,  though 
it  occurred  long  ago,  is  in  some  way  connected  with  me 
present.    In  the  year  1855,  when  sanitary  science  was 
not  so  ^pnlar  as  it  is  now,  when,  in  fact,  it  was  an 
ignored  if  not  a  tabooed  subject,  a  younff  and  enthusiastic 
sanitarian  ventured  to  initiate  and  edit  a  new  journal 
called  the  Journal  ofPuhUe  BeuUh,   He  took  great  pains 
to  get  the  best  contributors  he  could,  and  to  make  the 
work  as  attractive  as  possible,  and  spent  some  time  in  in- 
venting a  motto  for  the  titie  pag^.  Many  of  these  efforts 
were  successful,  and  his  motto,    "  National  health  is 
national  wealth  *  *  has  passed  into  a  proverb.  But  in  other 
respects  his  work  was  a  failure ;  it  got  no  circulation. 
In  despair  he  wss  about  to  give  up  sanitary  labours 
altogetner,  when  one  evening  he  received  a  short  note 
£rom  his  good  friend  Sir  James  Qarke.    Sir  James  in 
effect  wrote,  '*  I  send  you  a  hastvline  to  tell  you  some- 
thing that  will  do  you  good.    I  had  a  conversation  to- 
day with  Prince  Albert.    The  Prince  has  seen  vour 
journal,  and  is  pleased  with  the  tone  of  it.  He  considers 
your  article  on  the  sanitary  condition  of  the  army  very 
useful,  and  likes  your  motto,  '  National  Health,'  &o., 
extremely.    He  has  directed  two  copies  of  the  journal 
to  be  sent  regularly  to  the  Royal  Library,  and  wishes 
you  all  success  in  your  work.*'   I  can  assure  you,  ladies 
and  gentlemen,  that  no  poor  travdHer  on  sandy  desert 
ever  drank  from  spring  of  fresh  water  more  cheerfully 
than  this  sanitarian  did  from  that  intelligence,  for  it 
came  to  him,  not  only  as  an  encouragement  from  the 
Prince  Consort,  but  as  from  a  pioneer  in  sanitary 
progress,  who  was  one  cf  the  first  to  recognise  that  a 
truly  healthy  nation  must  be  a  happy,  a  contented,  and 
a  prosperous  nation,  and  who  had  practically  striven  to 
aet  the  foundations  of  that  health,  happiness,  content, 
tuid  prosperity,  by  showing  how  to  lay  them  in  good 
and  wholesome  and  beautiful  homes  for  the  people. 
From  the  time  he  received  the  note  of  Sir  James  Climra, 
this  sanitarian  never  again  hesitated.    By  leoturen,  by 
statistics,  by  argfument,  and,  when  the  occasion  offered 
for  addveesing  great  numbers,  by  allegory,  he  tried  to 
teadh  still  that  *'  national  health  is  national  wealth." 
And  now  he  has  this  new  recognition,  which  will  always 
be  remembered,  that  after  a  quarter  of  a  century,  a 
Boyal  lady,  who  is  amongst  tiie  nearest  to  the  good  and 
illustrioos  Prince,  oomes  forwaid  to  give  away  the 
prises,  which  completes  his  latest  and,  in  some  degree, 
most  iuooeesful  effort  as  a  sanitary  refonner.  Theeoune 
etlectmes  which  has  just  dosed  is  one  of  several  ^wursee 
that  havB  been  deUvered  bef ois  the  Ladte'  Sanitary 
AamkUm,    It  waf  auggtstod  to  tbi  AMOolttioii  by 


the  address  I  had  the  honour  to  speak  bebn 
Congress  of  the  Sanitary  Institute,  so  abl^  pies 
at  Exeter  by  Lord  Fortescue,  and  owing  tii 
and  energy  by  which  the  movement  has  beiaj 
by  tiie  committee,  and  the  nrowiaaing  aothi 
secretary.  Miss  Rose  Adams,  it  has  beeai 
fortunate.  Nearly  three  hundred  pnpQflhin 
regular  attendance,  and  have  formed  a  ds 
b^,  indeed,  a  real  pleasure  to  instruct  Di 
of  food  and  di^festion,  of  the  ciroulatioii  o!  tls' 
nutrition,  of  vital  warmth,  of  breathing,  ladd 
tion,  in  their  various  adaptations  to  daSmettifia 
have  been  most  carefully  discussed  and  iUmtafe 
the  handsome  prizes  offered  by  the  diHtingnhk 
in  the  sanitarv  cause,  Mr.  Edwin  Ohsdn 
made  the  wore  go  forward  with  such  inl 
that  no  fewer  than  seventy-five  competiia 
and  gentiemen^,  with  a  grand  total  of  on 
hundred  dosefv  -  written  competitive  pig 
entered  the  field  in  friendly  contest.  Thn 
papers  have  thus  been  composed  on  seventen 
submitted  for  answer,  and  so  excellent  are  tin 
of  the  paj^rs,  so  dear,  so  methodical,  so  eoi 
adjudication  has  almost  been  a  penalty.  1 
have  all  come  to  me  anonymously,  marked  ■ 
number,  so  that  I  am  ignorant  at  this  monMri 
the  honours  are  awarded.  I  wish  I  could  htn 
to  everyone,  for  none  are  actually  unworth] 
nition,  whUe  to  those  who  are  the  recq 
merit  is  indeed  of  signal  character.  Thei 
<<Chadi^ck"  Prizes,  a  first  of  ten,  a 
five  gpiineas ;  a  third  prize  of  two  guinei 
Mount-Temple ;  a  fourth  prize  of  one  gain 
Marshall ;  a  fifth  of  one  guinea,  by  myself; 
first-class  certificates  of  merit,  sixteen  first-^ 
cates  of  merit,  and  nineteen  second-class  oe 
merit.  In  commenting,  in  the  briefest  i 
the  results  of  this  trial  of  skill,  I  will  all 
to  one  or  two  of  the  most  practical, 
the  essays,  certain  candidates  have  er 
knowledge  and  skill  than  the  rest,  bo 
shown  thai  they  have  a  sound  knowledge  c 
jects,  viz.,  the  relative  values  of  the  substai 
foods  ;  the  circulation  of  the  blood  ;  thi 
breathing,  with  the  conditions  whioh  pio 
and  healthy  dwelling ;  and  the  manageme: 
room.  On  the  last  topic,  such  thoug^htful  o 
bestowed  that,  if  I  were  a  sick  man,  I  d 
where  I  could  look  for  intellectual  and  skil 
with  so  much  hope  of  advantage,  as  a 
seventy-five  essayists  who  have  answered  t 
on  this  all-important  domestic  accomplishii 
now,  my  Lord  Aberdare,  the  time  has  come 
who  give,  those  who  receive,  and  those  who 
experience  equal  delight.  Her  Royal  H 
distribute  to  the  succeussful  candidates  their 
rewards. 

Mr.  Chadwiek,  in  moving  a  vote  of  ths 
Royal  Highness,  said — It  is  permitted  me  to 
of  thanks  to  her  Roval  Highness  for  the  he 
attendance  here  to-day,  and  the  high  saao 
conferred  on  our  proceedings.  In  doing  i 
to  exuren  the  gratification  which  I  fed 
bv  all,  as  I  may  presume  to  take  it  as  a  n 
of  the  continued  interest  bestowed  by  oar  S 
on  sanitary  science—the  improveoMnt  d  tt 
the  people.  In  referenoe  to  it,  I  had  gnu 
statonent  that,  if  all  the  owneia  of  ootti 
Entire  exerased  the  same  saaitaiy  oaie  th 
exeroised  on  tiie  cottages  on  bar  Mijeil 
estates,  the  general  sickness  and  daa&'Mi 
reduced  one-third ;  tiiat  is  to  aaj.  it  wasH 
every  third  year  there  wars  a  Joldea.  sal 
and  no  deaths.  At  the  firai  iBtoraatfoaal 
when  Royal  Princes  exhibitad  ddafljdiMBi 
of  art,  tha  one  objeet  whiali  her  Bipk  M 
hia  8(M0  personal  oontrihvtton  to  Iha' ' 
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.  model  oofcUge— a  model  of  the  ayailable 
iples  of  oonfltmotioa.  Where  that  model 
wed  with  the  sanitarj  principles  embodied, 
been  very  extenalTeiy,  the  death-rates 
need  bj  more  than  one-third,  as  compared 
speoiallj  preralent  among^  the  common 
tie  same  olsssee  of  the  people.  Now  the 
<nmded  in  the  able  sanitarjlectares  which 
»n  has  given,  and  for  the  proofs  of 
which  the   prizes  have  been   awarded, 

0  principles  of  sanitation,  food,  clothing, 
of  the  hoose,  those  acoeasories  wonld  add 
gains  from  the  improved  constmction  of 
Age  of  her  Royal  father,  and  would,  I 

up  the  total  grains  from  its  use  to  one 

I,   th€«refore,  move  that  our  cordial 

n  to  her  Royal  EUghnessfor  the  sanction 

1  to  our  objects  by  the  honour  of  her 
id  the  assurance  it  implies  of  the  con- 
of  herself,  as  a  member  of  her  illustrious 
ITS,  such  as  those  of  the  Ladies*  Sanitary 
T  the  prevention  of  suffering,  and  for 

health  of  the  people. 

vas  seconded  by  Lord  Alfred  S  Oknrohill, 
lare  (the  Chairman)  responded  on  behalf 


). 


;EAD  REFORM  LEAaUE. 

bes,  the  Hon.  Sec.  of  the  Bread  Reform 
ritten  a  letter  to  the  Miller,  in  answer 
of  Dr.  Graham,  noticed  in  this  Journal 
:8),  and  the  following  extracts  are  here 
quest.  In  a  previous  letter  she  points  out 
it  is  said  that  whole-meal  has  only  49*7 
•hosphoric  acid,  and  only  3*4  per  cent,  of 
hite  flour  has  43  7  per  cent  of  phosphoric 
per  cent,  of  lime,  as  Professor  Cnurc^ 
lb.  of  whole-meal  contains  1 19  griiins  of 
,  whilst  1  lb.  of  fine  white  flour  only  con- 

Theae  per-centages  show  that  in  a 
le-meal  thBre  would  be  59  1  gfrains  of 
1,  whilst  in  flne  white  flour  there  would 

The  tame  fig^ires  show  that  1  lb.  of 
(tead  of  containing  less  lime  has  4*0  grains 
a  pound  of  flne  white  flour  has  omy  2*1 

*  As  Dr.  Edward  Smith  states  "That  a 
laily  from  32  to  79  grains  of  phosphoric 
loe  evident  what  an  advantage  whole- 
fine  white  flour,  and  how  essential  it  is 

ho  cannot  afford  a  plentiful  supply  of 
'  eggs,  should  be  able  to  obtain  bread 
I  this  phosphoric  acid,  for  it  is  a  com- 
the  blood,  brain,  and  nerves." 
have  before  stated,  we  are  not  relying 
nical  analysis  to  prove  the  superior  ad- 
heat-meal  bread,  but  upon  practical  ex- 
I  benefits.  Men  who  can  easily  carry 
from  four  to  five  hundred  pounds  weight 
ye  considered  'poor  representatives   of 

*  I  myself  have  often  seen  this  done  by 
[ncipal  food  was  wheat-meal  bread,  and 
ever  touched  meat,  but  who  said  they 
:  well  on  white  bread  alone,  as  they  felt 
soon  after eatingit." 

id  letter.  Hiss  xates  quotes  from  Drs. 
,  Lankester,  Pavy,  and  Parkes,  to  prove 
is  as  essential  as  fibrine,  and  cannot, 
ny  disadvantage  in  a  bread,  and  that  the 
mm  a  dietetic  point  of  view,  most  valu- 
r.  Pavy  observes,  *  the  power  of  digesting 
J  any  means  such  as  to  secure  the  diges- 
mt  enters  the  alimentary  canal,'  it  is 
appose  that  the  oerealine  (which  resem- 
t  of  malt,  which  is  now  being  so  exten- 
sd)  wlU  MBbt  the  digestion  of  the  bread. 


The  benefit  derived  from  food  depends,  not  on  the 
amount  eaten,  but  on  what  is  assimilated."  Hiss  Yates 
concludes  her  reply  as  follows  :— 

**  Experience  shows  that  those  nations  who  do  not  eat 
meat,  or  with  whom  meat  is  only  an  occasional  luxury, 
almost  invariably  adopt  brown  bread.  There  are  nume- 
rous examples  of  people  being  healthy  and  vigorous 
without  ever  touching  meat,  when  their  prindpfd  food 
is  brown  bread.  I  have  already  mentioned  the  Arab 
fellaheen,  Turkish  Hamals,  and  Sicilian  peasants.  That 
I  have  seen  myself  personaUv.  From  friends  I  hear 
that  the  Hindoos  of  the  North- Western  Provinces  can 
walk  fifty  or  sixty  miles  a  day  with  no  other 
food  than  'chapatties'  made  of  whole-meal  with 
a  little  'ghee'  or  Galam  butter.  The  Swedish, 
Norwegian,  and  Russian  peasants  live  principally  on 
brown  bread.  The  French  peasantry,  at  the  beginning 
of  the  present  century.  Uvea  on  brown  bread,  and  the 
working  classes  of  England  have  only  generally  adopted 
white  bread  during  the  last  hundred  years.  Innumer- 
able examples  will  prove  that  the  majority  of  the  human 
race  have  used  brown  bread,  and  considered  white 
bread  a  luxury.  However  much  chemists  may  now 
differ,  science  must  eventually  corroborate  this  practical 
experience.  Now  that  wheat-meal  bread  can  be  ob- 
tained in  such  a  palatable  and  digestible  form,  we  are 
certain  that  its  general  adoption  would  be  a  great  benefit 
to  both  rich  and  poor,  for  they  will  find  by  experience 
that  it  sustains  and  nourishes  them  better  than  white 
bread  does,  and  that  a  much  larger  amount  of  work  can 
be  done  on  it  alone  than  on  white  bread  alone.' 


NOTES  ON  AMERICAN  SCIENCE  AND       , 
MECHANISM" 

ThB  PHOTOPHOinS. 

At  the  meeting  of  the  National  Academy  of  Sciences, 
in  Washington,  U.S.A.,  on  the  21st  April,  Professor 
Graham  Bell  made  a  communication  of  his  most  recent 
researches  on  the  principles  of  the  photophone.  On 
his  return  from  Europe  a  discovery  that  had  been 
made  relative  to  the  marked  results  obtained  when 
lamp-black  formed  an  ingredient  in  diaphrag^ms  com- 
posed of  silks  and  worsteds,  led  to  this  pigment  bmng 
tried  alone,  with  the  result  that  when  a  teaspoonf  ul  of 
lamp-black  was  placed  in  a  test  tube  and  exposed  to  an 
intermittent  beam  of  sunlight,  the  sound  produced  was 
the  loudest  that  has  yet  been  obtoined.  When  a  smoked 
piece  of  glass  was  held  in  the  intermittent  beam,  the 
sound  was  loud  enough  to  be  heard  in  any  part  of  the 
room.  When  the  beam  was  thrown  into  a  resonator, 
the  interior  of  whicJi  had  been  smoked  over  a  lamp, 
curious  alternations  of  sound  and  silence  were  observed.. 
The  interrupting  disc  was  set  rotating  at  a  high  rate  of 
speed,  and  allowed  to  come  gradually  to  rest.  An  ex- 
tremely feeble  musical  tone,  at  first  heard  gradually, 
fell  in  pitoh  as  the  rate  of  interruption  grew  less.  When 
the  frequency  of  the  interruption  corresponded  to  that 
of  the  fundamental  of  the  resonator,  the  sound  was  so 
loud  that  it  could  easily  be  heard  by  hundreds  of  people. 

There  seems  reason  to  think  that  a  practical  result 
of  the  discovery  here  described  will  be  the  use  of 
lamp-black  in  an  articulating  photophone,  in  place  of 
the  electrical  receiver  hitherto  employed.  It  is  now 
definitely  established  that  the  colour  and  the  physical 
condition  of  the  solids  operated  on  determine  the  in- 
tensity of  the  sonorous  enecto.  The  explanation  g^ven 
bv  Professor  Boll  is  to  the  following  effect :— Lamp- 
black is  a  substence  which  becomes  heated  by  exposure 
to  rays  of  all  ref  rangibility,  and  a  mass  of  this  substance 
may  be  looked  upon  as  a  sponge,  with  ito  pores  filled 
with  air  instead  of  water.  When  a  beam  of  sunlight 
falls  upon  this  mass,  the  particles  of  lamp-black  are 
heated,  and,  consequently,  expand,  causing  a  contrac- 
tion of  the  air  spaces  or  pores  among  them.  Under 
these  circumstances  a  pulse  of  air  should  be  expelled, 
just  as  water  would  be  iqueeiod  ooi  from  a  sponge. 
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Tlie  force  with  which  the  air  is  expelled  must  hegveatiy 
ifioreased  by  the  ezpaztaicni  of  the  air  itself,  due  to  oontaot 
with  the  heated  particles  of  lamp-blaok.  The  oonverse 
process  takes  place  when  the  liffht  is  out  off,  the  parfcLclcB 
become  cool  and  contracted,  the  air  spaoe  is  enlar^;ed, 
and,  in  consequence,  a  partial  vacuum  is  fonned,  into 
which  there  is  a  rush  of  air  from  the  outside.  Owing 
to  the  great  moleoular  disturbance  that  takes  place  in 
lamp-black,  it  is  imagined  that  this  substance  will  en- 
tirefj  supeisede  the  costly  selenium  electric  receiver. 

Very  curious  results  were  obtained  in  course  of  experi- 
ments with  the  solar  spectrum.  Different  substances- 
solids,  liquids,  and  gases — were  used  as  receivers,  dis- 
dlosing  the  fact  that  the  maximum  of  sound  produced 
with  them  varied  in  point  of  position  on  the  spectrum 
in  a  remarkable  manner.  With  the  lamp-black  receiver 
a  continuous  increase  in  the  loudness  of  the  sound  was 
observed  upon  moving  the  receiver  graduallv  from  the 
violet  into  the  ultra  red,  far  out  into  which  the  point  of 
maTimum  soimd  lay.  Beyond  this  point  a  slight  motion 
of  the  receiver  caused  complete  silence,  so  fu>rupt  was 
the  passage  from  the  maximum  sound  into  its  absence. 
These  experiments  have  led  to  the  construction  of  a  new 
instrument  for  use  in  spectrum  analysis.  The  eye -piece 
of  a  spectroscope  is  removed,  and  sensitive  substcuaces 
are  placed  in  the  focal  point  of  the  instrument,  behind 
an  OfMique  diaphragm  containing  a  slit.  Those  sub- 
stances are  put  m  communication  with  the  ear  by  means 
of  a  hearing  tube,  and  thus  the  instrument  is  converted 
into  a  "  spectrophone.*'  While  it  is  not  claimed  that 
the  ear  can,  for  a  moment,  compete  with  the  eye  in  the 
examination  of  the  visible  part  of  the  spectrum,  in  the 
invisible  part  beyond  the  red,  where  the  eye  is  useless, 
the  ear  will  be  invaluable;  and  for  this  reason  the 
"spcctrophone'' must  ever  remain  an  adjunct  to  the 
spectroscope,  in  addition  to  its  having  a  wide  and  inde- 
pendent neld  of  usefulness  in  the  investigation  of 
absoiptiox^  spectra  in  the  ultra  red. 

The  Exslet  Motob. 

There  are  few  at  tlio  present  time  acquainted 
with  the  higher  walks  of  mechanism  who  have  not 
heard  of  the  **Eeeley  Motor."  Now,  what  this 
"  motor "  is,  no  person  seems  to  know ;  what  it 
proposes  to  do  after  it  has  once  been  brought  to  a  state 
of  completion  is  really  invaluable,  inter  alia,  from  the 
charming  simplicity  with  which  its  claims  are  put 
forth,  viz.,  to  get  an  enormous  amount  of  mechanical 
power  from  nothing,  or  at  any  rate  from  nothing  at  all 
worth  speaking  of ;  for  instance,  a  glassful  of  water  to 
drive  a  railway  train  for  over  a  hundred  miles.  Keelcy 
was  confident  of  his  being  able  to  solve  the  problem, 
and  the  stock-holders  and  stock-dealers  equally  oonfident 
that  there  was  something  in  it.  It  is  true  that  it  has 
long  been  the  standinff  ridicule  of  mechanics  of  the 
every-day  school,  and  for  several  years  reputable 
journals  such  as  the  Scientifie  AtMriean  have  alwavs 
linked  the  word  "  deception  '*  to  the  usual  titie  of  tne 
inchoate  power ;  but  what  more  easy  than  to  persuade 
moneyed  speculators  that  all  great  and  new  discoveries 
axe  subject  to  detraction?  Accordingly  money  has 
flowed  m  plentifully,  until  recently  when  stock  holders 
began  to  demand  that  they  must  see  something,  plenty 
of  time  having  surely  elapsed  since  &rst  the  sto^  was 
thrown  into  the  market.  But  as  l£r.  Eleeley  retained  the 
^/secret"  inhisownhands,hewasma8terof  thesituationy 
and  if  thev  would  not  advance  more  money  it  would  be 
their  own  loss,  as  his  invention  was  now  almost  perfected. 
A  ''first  pubUo  exhibition"  of  the  Keeley  en^;ine  was, 
however,  determined  upon,  and  was  given  in  Philadelphia 
on  the  eveninff  of  the  22nd  April,  in  presence  of  a  lugo 
body  of  Xew  liork  men,  among  whom  are  some  of  fairiy 
Uga  social  and  pallt4oal  standmg,  but  none  whose  names 
MO  rvoogmsed  as  bdoogiag  to  the  world  of  praotioal 
maoUnsi.  When  the  visitovs  were  seated,  they  mw  be- 
fore them  a  wall-p)Usbod  steel  maehins  oomposed  of 
tB^  and  gUbm,    1^  a  fioem  ooppeoted  with  ooa* 


I  juzing  appamtus,  the  first  aet  ocmrirted  in  n 
every  cook  and  tube,  ostensibly  to  show  1 
apparatus  was  empty.  Lights  were  ^laoed  and 
sjoia.  the  visitors  were  invited  to  look  into  and 
the  various  chambon.  The  parf ocmaikoe  the 
menced  by  one  of  the  company  pouring  a  glass 
into  half-a-dozen  funnel-topped  tubes^  and  in 
twenty-nine  seconds  after  the  last  drop  went  in 
sure  was  generated  sufficient  to  raise  a  six-fo 
(one  inch  fulcrum),  upon  which  were  hung  700 
weight.  The  pressure  was  asserted  to  be  16,000  p 
the  square  inch.  Pausing  for  a  moment,  I  may 
that  innumerable  Englishmen,  and  also  m 
Americans,  aroawarethat a  *'  G^ser  "  apparatn 
has  for  years,  been  in  London  an  article  uiconmi 
means  of  which  cold  water  poured  into  a  raa 
the  top  emerges,  after  a  few  seoonds,  from  s  is 
the  bottom,  heated  to  the  boiling  point.  Bst  j 
Mr.  Keeley*  s  visitors  on  the  oooasion  refenvd  ti 
not  quite  aware  of  what  takes  place  whaa  s  d 
water  is  allowed  to  come  into  oontaot  with 
metallic  surface.  The  vapour  said  to  cmto  ttM 
sure,  in  the  experiment  now  being  deecribed,  «• 
passed  into  a  steel  cylinder  about  30  inches  kai 
inches  in  diameter,  through  the  centre  of  vk 
stretched  an  ordinary  piece  of  piano  wire,  i 
means  of  some  mysterious  influence  exerted  bj 
of  mammoth  "  tuning  fork,**  was  said  to  be  "  Ti 
by  its  vibrations.  This  vapour  was  then  conT 
the  eng^e  in  another  room,  to  which  all  the 
were  then  invited  to  move.  Here  was  pi 
engine,  or  piece  of  mechanism,  that  at  present  ] 
considered  as  indescribable.  After  the  opening 
cocks,  something,  that  was  termed  a  **spiro 
contiuned  in  one  of  the  cylinders,  or  rather  d 
the  mechanism  began  to  roar,  and  a  shaft  o( 
with  it  began  to  revolve  rapidly.  Hie  rapidit 
revolutions  of  the  engine  were  oontroUed  by  lb 
striking  an  iron  disc  or  drawing  a  bow  over  i 
stretched  steel  wire.  Now,  what  does  all  th 
piece  of  mechanical  legerdemain  amount  to  ?  wi 
inquiry  of  the  sober,  common -sense  mechan 
writer  has  sought  to  obtain  at  head-quarters 
York  some  reliable  information  oonceming  thii 
**  new  power,"  which  he  could  place  before  tfat 
of  the  Journal  of  the  Society  of  Arts,  but  has  qui 
up  to  the  present  time  in  being  able  to  aoe 
position  of  reliability  or  genuineness,  notwith 
that  Commander  Gorringe  and  others  speak 
they  saw  as  perfectly  wonderful. 

Nsw  AjocosriA  Ehoike. 

Different  altogether  from  the  "  motor"  iuil 
of  is  a  **  low  temperature  motor,"  into  which 
what  searching  eTamination  has  just  becm  mad 
chief  engineer  of  the  Navy  Department  of  thi 
States  of  America.  This  diners  mk  iiutis  i 
**  Keeley  Motor,"  in  that  there  is  no  alleged 
ever^thmg  being  explainable  on  sdetttific  p 
Origfinating  in  a  macnine  in  whidh  *"»"»*«*«*  i 
as  a  means  of  producing  ice,  experiments  hai 
the  discovery  of  a  motor  which,  when  oomplet 
it  is  stated,  prove  of  inestimable  value.  J 
being  converted  into  gas  under  high  pressoze 
nary  temperature  has  about  three  times  the  c 
force  of  steam.  While  water  requizes  to  be  i 
to  a  hi^h  degree  of  heat  ere  its  powen  can  bop 
ammonia,  on  the  contrary,  puts  f  oirth  its  powi 
ordinazy  temperature.  The  diflBoolty  hostol 
been  to  get  the  ammoniaoal  gaa  condeasgd. 
has  operated  on  the  end  of  a  pMm.  It  is  now 
by  Cnief  Enffineer  Ldierwood,  who  is  mbtia^ 
matter  with  Aof  essor  John  Gamgee,  that  this  < 
has  been  overcome.  In  the  new  Mi««n«iim  agjgii 
is  a  high  preMurs  boiler  whrastbaainmomaiiec 
into  gas  by  the  heat  in  water  of  ofdlury  atw 
tempwativey  and  »  low^j/iwui  Mw^ '■ 
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ia  kept  at  a  ognddonUr  law  toiuion  thu  in 
',  and  vith  irliiA  ths  engine  ia  operated. 
ag  ^.wvk,  Hu  oooled  and  shruukea  gas  and 
a- diaiiumi.hy-t»n  ejector  woriced  by  tlio 
eMWBB  in  the hM-premirebdlw.  Thiaexoew 
Ua  iA  tlie  liqnidjcmii  u  pumped  frocn  the  low- 
fattok  to.tiie  hi^-prn— me  boiler,  while  the 
lie«tii  oeoUaaallj  bong  ooaveited  into  the 
at  ^troA  done  tT  *^  engine,  lie  high 
■  of  t^i0  into  entth^ped  in  worldng  out  thlA  idea, 
gpen  mumar  lu  whioh  they  utate  Uie  wholo 
i  npon  which  e*«i7  aotiem  ia  baaed,  proTWi  to 
ent  a  gnamntee  ot  the  poodbility  of  aomething 
b^ir  erentoallr  aohiored  b^  its  agenej,  lor, 
B  "  Keelej  Hotor,"  thefO  ia  in  tha  ammonia 
■eetecy  as  regarta  cither  principle  or  mode  of 
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XETEOBOLOOICAL  SOCIETIES. 
nbjMt  of  .Ur.  Q.  J.  Spnoua'e  pteaidenldal 
at  the  liiat  annual  general  meeting  of  the  ' 
Utfical  9odetr,  was  *'  The  History  of 
Hetoorologioal  Societies— 1823  to  18»0."  The 
SngHah  effort  at  forming  a  meteorological 
3r,  at  any  iste,  at  aeouring  obserrations  made 
■parable  inatrumenui,  recorded  upon  a  uniform 
%aa  made  in  1723  bj  Dr.  Jamea  JuiId,  who 
■  tecretaiT  to  the  Rujol  Sodety.  In  the 
)|giuoal  TransBotionB"  for  that  year  will  be 
I  able  I^tin  addiew  bv  Dr.  Jnrin,  in  which  ho 
M  neorlj  all  Qie  oooditiona  which  we  now  oon- 
ential  for  aompanble  obserratioiu.  Hiia  appeal 
had  to  mnt^  hmng  done,  and  20  years  later, 
tod,  1744,  another  attempt  waa  made  by  Mr. 
lokoiiig,  F.B.B.,  who  lead  before  the  Royal 
a  paper,  entitled  "  Scheme  of  a  Diary  of  the 
',  tosether  with  Draughts  and  Descriptions  of 
a  anbasTTient  thsraunto."  The  Royal  Society 
agin  tbeiriegiater  until  1774,  and  then  they  only 
d  it  coDseoDtiTelT'  until  I7B1,  after  which  they 
wvaralyean  to  eUpee  before  they  again  under- 
In  ITSO,  the  Heteorologioal  Sodetj  of  the 
to  waa  foRiMd,  and  in  the  following'  year  they 
■led  their  obaerrationa.  The  aeoretary  ol  Uiia 
tm  Society  died  in  1790,  and  from  that  time 
at^  lansuiiAed,  and  SnaUy  became  extinct 
he  tponbles  and  wart  of  the  IVenoh  Revolut 


fa  1S8<,-  and  flnaUy  died  about  1 
Itmrarda  the   Britith  Hetcorolog 


r  tor  the  formation  of  the  Hetenro- 
Hne^  of  X^mdon  was  held  on  October  1 6th, 
lie  Iiundon  Cofce-hoiue,  Ludgate-hill,  Luke 
Thomas  Forater,  Dr.  Clutterbnck,  J.  O. 
ong  its  chief  supporters.  The 
1  aftir  ita  foondation,  but  was 
InaU^  died  about  1843.  Seven 
>  Biitith  Hetcorological  Society 
tSed.  by  Ih'.  Xiee.  Admiral  Smythe,  and  many 
ppoitoraof  theoldaooiety.  In  ises,  tha  society 
*  Boyal  Charter  of  InoorpontioQ,  and,  ceasing 
tm  BaxroB  Mtumbgutt  Socitty,  became  The 
logioBl  Society." 


eSVESAL    H0TE8. 


jaa. — nM  following  deecription  of  a  solar 
nby  Mr.  O.  F.  SodweU,  in  hia  report  of  the 


sisst: 


of  rtiab  la  plaead  Is  the  aif*  of 

•r,an4  tanud  of  thre*  porttoui  ot  hoUow  trunratM 
M  to  fii  ■  ctoae  ^qmaimation  to  Ih*  panboU. 
•  tat  Obm  t  fttmnt  of  Itm  Um*  to  four 


atmniphem  ia  prodncad  in  ths  boiler,  and  a  fome  of  ms- 
horae  power  ia  piodncsd  thnragh  the  iutarrantion  of  aa 
oniinan'  nteam- engine.  The  miiror  is  of  ulvered  copper; 
the  boiier  ia  blackened  and  is  anrroiuided  by  a  glasi  cylmder, 
which  otcDuiw  permita  the  passage  of  the  ann's  heat  thnlil(dt 
it,  but  obstrucCa  its  eecape  after  absorption.  Tha  whole 
thing  coats  4,000  franca,  and  It  could  be  nagd  in  many 
conntriea  for  at  Icait  200  days  in  the  year. 

Tmlt*  from  tha  Waat  IndUa.— The  auooese  which 
has  attended  the  experimental  ehipmcnts  ol  ripe  frsah  fralla 
ttttsa  Australia  has  act  the  Wmc  Indiana  on  their  mettle, 
and  Hereral  plantais  have  tamed  their  attention  to  the  cnlti- 
ration  of  oranns,  pine-apples,  bananas,  and  other  fruita, 
especially  tor  ihipmont  to  EoropB.  America  has  hitherto 
been  the  chief  customer  ot  the  W»t  Indian  Islands  tor  fresh 
fruits,  but  them  ia  no  teason  why  TJnglBTii)  should  not  ihan 
in  the  Iniit  produce  of  liar  nearest  tropical  colonies.  At  the 
preaent  time  the  trade  in  pine-apples  la  pretty  well  monopo- 
lised biy  the  Bahamu,  from  whence  ws  reoein  tha  tJieap 
fruila  which  are  diaplajod  in  a  more  or  leas  damand  con- 
dition on  the  coetermongeni^  barrows  in  theatreets  ofLondoi^ 
during  tho  summer  monlba.  But  if  mote  care  were  taken  In 
salecOng  and  packing  the  fruit,  piue-appleemigbtberecelTed 
in  excellent  condition  from  all  the  West  Indian  lalands,  and 
not  only  pine-apples,  but  bananas  and  onrapis.  The  greater 
expenie  which  would  bo  iucurrod  by  a  Uttla  more  can  in 

Cking  tho  fruit,  and  the  additional  coat  of  freight,  would 
nore  than  covered  by  tha  highar  prioM  which  would  be 
realised  for  ripe  oranges,  for  mslance,  which  could  be  sold 
at  thetimowhensuchaluadous  fruit  would  t»  most  hi^y 
appreciated,  vit.,  during  the  summer  months,  and  at  a  tim« 
when  the  ordinary  auppty  of  European  oranges  would  not  be 
in  the  market.  One  enlcrpriaing  cultivator  m  Jamaica,  who 
has  lately  taken  to  growing  pine-upples  for  export,  haa 
realiaed  as  much  as  £80  per  aero.  The  trade  in  bananas  ia 
also  increasing,  at  least,  ao  tar  as  Jamaica  ii  ooncemed,  and 
last  year  uearlv  half  a  million  bunches  were  expinted  from 
that  iiland,  v^ued  at  over  £38,000.  In  the  case  of  orangea 
the  value  exported  last  year  from  Jamaica  wasover  £11,000. 
Coionia  ana  India. 

Qnm  Arabic  at  Trleite— Mr.  L.  Ordsga,  Couml- 
Oeneral  of  France  at  Trieste,  has  fumiBhed,  under  data  of 
August  10,  1BB0,  some  atatinticA  relating- to  the  amount  ot 
gum  aiabic  which  urivoa  at  Trieste  from  Africa.  The  total 
itnportaliun  and  exportation  during  tho  years  1877,1878,  and 
1879,  woa  as  tallows  :-~ 

Importation.  Enortation. 

IB77    3,696,100  kiloa.    ..    3,707,600  kilw. 

1B78    2,726,300     „        ,,    2,786,400    ,, 

1879    4,638,400     „         ,,     3,080,900    „ 

The  gnma  are  divided  into  thiity-two  eredes,  the  pricM  of 
which  vary  from  about  76  dollare  for  tho  best,  to  aa  low  as  1 8 
daUateperlOOkilos.  for  the  commimest  kinds.  Theavaibbla 
stockBilurinKl877amounlad  to  1,700,000 kilos.,  but,  in  1878, 
they  exceeded  3,600,000  kilos,  and  even  this  enormous  reoerro 
was  hfttdlT  KUUicient  to  satisfy  the  demands  from  thevariona 
nmrkei>i  of  Europe.  On  August  1, 1880,  tha  atuck  on  hanil 
at  Trieste  was  aa  follows:— 

.     ,.  Kllo«- 

A™bio    ^87,000' 

Ghiaira H,fN>0' 

Sonnary tMDI 

Suakin   3I^M0I 

Oedda 79,«|l 

Total  838,000 

The  eonatraclion  of  new  routes  has  rendered  the  transport  of 
the  Buakin  gum  more  easily  from  its  place  of  origin  to  the 
port  of  debarkation.  Owinglo  theinterrupri™  ot  oommnai. 
cation  cauBtd  by  certain  tiun«  called  •'  kariF"  in  Egypt,  no 
arrivals  whatever  from  Suakin  readied  Trieete  durli^  tha 
whole  Ot  iBsl  October.  ^^ 

7niit  OardMU  of  Bohemia.  — The  number  of  fruit 
trees  in  Ilohomia  ot  all  sorts,  but  chiefly  apples,  appeara, 
from  BOiua  rooontly  publiabcd  statiatiCB,  to  amount  to 
14,000,000.  Ot  these.  10,000,000  are  in  gardens,  1 ,600,000 
In  waste  lands,  and  about  2,000,000  on  the  sides  of  the  publlo 
rosda.  The  nuoiber  of  youug  trees  annually  planted  isahout 
1,600,000.  Between  6,000  and  7,000  milea  ot  road  are 
planted  with  fnilt  tree*,  mostly  of  the  best  sorts,  and  th* 
revenue  therefrom  ia  vary  large-  The  fruit  is  laivdy  ex- 
ported to  thenortli  ot  OvBtany  end  Roaala. 
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xsxrnios  of  thi  socutt. 

OBDnrABY  MEBTuras. 

Wednesday  evenings,  at  eigbt  o'clock: — 

f  iMiT  18.— <<  The  Eleotrioal  Railway,  and  the  Traas- 
miBsion  of  Power  by  Electrioity.*'  By  Albzaitdsb 
fiiEiaarB.    Dr.  Sediens,  E.ILS.,  will  preside. 

FOSEION  Aim  COLOiriAL  Bectiok. 
Tuesday  evenings,  at  eight  o'clock : — 

Mat  31.— "The  Principality  of  Loo  Choo."  By 
Consol  John  A.  Gxtbbzks. 

Applied  Chemistry  Aim  Physios  Sbotioit. 
Thursday  eyenings,  at  eight  o'clock : — 

Hit  26.— "Telegraphic  Photography."  By  Shel- 
VOBD  BzDwsLL.  pTof.  W.  Q.  Adaxs,  E.B.S.,  will 
f»reeide. 

IimiAN  Segtiok. 
Friday  evenings,  at  eight  o'clock: — 

MiT  13.— "Bnrmah."  By  Gfeneral  Sir  Abthxtb 
PSLLTBB,  G.G.M.G.,  E.G.S.I,,  C.B.  Sir  Ruthsbtobd 
Aloook,  E.C.B.,  will  preside. 

Members  are  requested  to  notice  that  it  may  be 
necessary  to  make  alterations  in  the  dates  of  the 
above  papers. 

Caittob  Leotttbes. 
Monday  evenings,  at  eight  o'clock : — 

The  Fifth  Course  will  be  on  "  Colour  Blindness 
end  its  Influence  upon  Various  Industries,"  by 
R.  Brudenell  Carter,  F.  B.C.S.    Three  Lectures. 

Syllabui  of  ih0  Courte, 

Lbotubk  I.— Mohbat,  Mat  16. 

Litrodactory.  Nature  of  colour  vision  generally. 
tSolar  light — its  composition.  The  prismatic  spectrum. 
InTisibmty  of  certam  elements  of  the  spectnun  to  the 
<x)lour-blind.  Appearance  of  the  combinations  of  the 
remaining  elements.  Varieties  and  definitions  of  the 
resulting  colour  blindness. 

LsoiuBB  n. — Mo2a>AT,  Ma.t  23. 

Mistakes  of  the  colour-blind  in  daily  life.  Their 
methods  of  endeavouring  to  counteract  the  consequences 
of  their  defect.  Modes  of  testing  for  colour  blindness. 
Sources  of  error  in  testing.  The  actual  prevalence  of 
the  affection  in  this  and  other  countries,  and^  different 
^lassos  of  the  population. 

Lectube  in. — ^Monday,  Mat  30. 

Industries  chiefly  affected  by  colour  blindness — 
^gine-drivers,  pilots,  artists,  letter-sorters,  drapers, 
painters,  &c.,  &c.  Becent  legislation  affecting  colour 
blindness  in  America,  and  urgent  need  for  it  in  this 
country.    Gondusiou. 

Admission  to  Meetingb. 

Members  have  the  right  of  attending  all  the 
Society's  meetings  and  lectures.  Everv  Member 
oan  admit  ttuc  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  Lectures, 
liooks  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  ad  mission  can  also  be  obtained 
on  the  personal  introduction  of  a  Membifr. 


MSETIH08  FOB  TEB  SKBHTMOt  ¥1 

HosDAT,   Mat   ieTR...80CnST7   OF   ASIB, 

Addphi,  W.C.,  8  p.m.  (Outor  Leobi 
Braaeaell  Outer.  "Colour Bliadnmi, ud 
upon  YariouB  InaoBlxies."    (Laetnre  I.) 

Institute  of  SurveyorB,  IS,  Gnat  G«sg^• 
8  p.m.  Beramed  Dimmmixm.  on  Mr.  < 
Fiftper,  **  Land  Law  Bafonn." 

Victoria  Institute,  7,  Addphi-tflRBoe,  W.C 
Jooeph  Fkyrer,  **  The  Bamfall  of  India." 

Social  Sdenoe  Anodatioa  and  Law  AiModi 
1,  Adam-etreet,  Adelphi,  W.O^  8  pjn.  1 
**  A  Consolidation  of  tiie  Aota  xelafiag  to 
and  Industrial  Schools.'* 

TrsBOAT,  Mat  17th... National  Health  Society  (i) 
or  THE  SociKTT  ov  AaT8)t  Iji  p.m.  M: 
HeUyer,  "  The  Science  and  Art  of  Sanitn] 
(Lecture  I.) 

Boral  Institution,  Albemaxle-etreet,  W., ; 
Dewar,  **  The  Non-Metallic  Elements.'* 

Civil  Engineers,  85,  (ireat  Qeoige  sUwt, 
S.W.,  8  p.m.    Discussion  on  Mr.  John  L ' 
Paper,  **  Torpedo  Boats  and  Light  Yaek 
Speed  Steam  Navigation." 

Statistical,  Someraet-honse  teiiaoe,  Strsad, 

Pathological,  53,  Bemera- street,  Oxford 
8^  p.m. 

Zoological,  11,  HanoTcr-eqnare,  W.,  8i  pA 

Wkdvxsdat,  Mat  18rH...80CISTT  OF  ABTft 

Adelphi,  W.C.,  8  p.m.  Mr  Alexander  a 
Electeical  Bailway,  and  the  TransmisoM 
Electricity." 

Meteorological,  25,  Great  Oeorge-etreet,  B.' 
Mr.  Bichard  H.  Curtis,  **  Coxnnuisonof  I 
Osier's  Anemometers,  with  Bemarks  oa 
in  General."  2.  The  Hon.  F.  A.  BoUo  B 
on  Waterroouts  obserred  at  Cannes  i 
February,  1872."  8.  Mr.  Alexander  Be 
Swedish  Meteorological  Obserrations  in  e 
the  Betnm  of  the  eeasona." 

Pharmaceutical,  17,  Bloomsbuzy-aqoare, 
Annnal  Meeting. 

ArchsBological  Association,  82,  Sa^riQ 
8  p.m.  Dr.  Fhentf,  **  Oak  Figures  Disoor 
Brittany,  &c" 

Sanitary  Institute  of  Great  Britain,  9,  Cone 
8  p.m.  Adjourned  Discussion  on  the  j 
Bichardson,  *'  SoffgestionB  for  the  Manas 
of  Small-pox  and  of  other  Inf ectioosl 
Metropolis  and  Large  Towna." 

Tbursdat,  Mat  19th... Bankers' Institute  (in  the 
London   Institution,   FSnsbury-circaB, 
I.  SirBichard Temple,  **  TheQeneialMo 
amongst  the  Natires  of  India,  with  ma. 
tiie  use  and  probable  future  abaorptioi 
Coin;  and  an  account  of  such  practice 
Matires  as  have  a  Banking  character,  anc 
larger  Banking  operations  of  the  Countii 
General  Meeting. 
Boval,  Burlington-house.  W.,  4^  p.m. 
Antiquaries,  Burlingttnwiouse,  w.,  fl||  pj 
Chemical,  Burlington-house.  W.,  8  pjn.    1 
Wriffht,  *'  The  Be-action  between  HTdro 
Oxidis  in  the  presence  of  Spongy  PlatmuE 
V.  Pisani.  •*  A  Method  for  the  Beady  E 
Soluble  ftilphide  and  ¥nt  SulphuroiB, 
phuric  Add,  even  in  the  IVesouoe  of  Solp 
Society  for  the  Encouragement  oHf  Fine  An 
stieet,  W.,  8  p.m.     Mr.  liank  Bolaii 
Decoration  of  Auditoria." 
Boval  Institution,  Alhemaiki  sUeet,  W., 
Tyndall,  **  Paramagnetism  and  Diuaagm 
ture  IV.) 
Boyal  Historical,  22,  Albemario  atieet,  W., 
Numismatic  4,  St.  Martin'a-plaoa,  W.,  7  pj 
Philosophical  Qub,  WiUia'a-raoiBa,  8L  Ji 
6j^p.m. 


FaiDAT,  Mat.  90rH....Boyal  United  Senrioe  JattiM 
yard,  3  p.m.  Vice-Admiial  Q.  O.  Bai 
Belative  Values  of  the  Group  of  Three  ai 
Unit  for  Naval  TBotki.»* 

Boyal  Institution,  Albemarle  atgeeC,  W.,  8 1 
Meeting.  9  p.m.  Mr.  W.  H.  PtOoek,  ^ 
Criticism." 

Phflological,  UnirenitT 
versazT.    Annual  Add 

National  Health  Society, 

i Drawing-room  Leetoea.)    Sr. 
JiatOB." 


nitr  CoQeta,  W.C.  8 
Addrcaa  tir  ^  Pnridii 
xsiety, ».  HiEitlart-ekm 


Satubdat.  Mat  2'8T....BoyaI  TnatttrtJoa, 
3  p.m.     Prof.  C.  E.  Tamer. 
(Leotuwl)    "^       ""' 
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VOTICES. 


COHYlBSAZIOn. 

7*8  Conversazione  is  fixed  to  take  place 
Kensington  Moseam  (by  permission 
I  of  the  Committee  of  Council  on 
tn  Thursday,  June  2nd.  The  cards  of 
)  now  in  course  of  issue. 


CAHTOB  LB0TUSI8. 

lecture  of  the  fifth  Course,  on 
idness  and  i<s  Infiuence  upon  Various 
was  delivered  by  B.  Bbudeitell 
..C.S.,  on  Monday,  16th  inst. 
'08  will  be  printed  in  the  Journal 
itumn  recess. 


7VBVITUBE  EXHIBITION. 


tion  of  Works  of  Art  applied  to  Fumi- 
ction  with  the  Exhibition  of  Fine  Arts 
Ubert  Hall,  will  be  opened  to-morrow 
The  following  are  the  exhibitors : — 
id  Bon;  Morant,  Boyd  and  Blandford; 
huham ;  Qillow  and  Co. ;  Holland  and 
rd  and  Sons ;  Wright  and  Mansfield; 
1  Lock ;  Gb«gory  and  Co. ;  Shoolbred 
nstone,  Jeans  and  Co. ;  Sidney  Phelps; 
«;  and  the  National  School  of  Wood 
non-transferable  season  ticket  for  the 
nil  be  sent  to  any  Member  of  the 
nay  apply  for  one  to  the  Secretary. 


PBOCEEDIHGS   OF   THE   SOCIETT. 


XAXIVATIOV  Ur  YOCAL  OB  nrsTBU. 
XBVTAL  MUSIC. 

(Xamination  in  London  will  be  held 

ah,  the  Society's  Examiner,  at  the 

3  Society  of  Arts,   18,  John-street, 

.,  during  the  week  commencing  on 

1881. 

liars  can  be  obtained  on  application 


APPLIED  CHEXISTBT  AVD  PETSIC8  SEOnOB. 

Thursday,  May  12,  1881;  Professor  F.  A.  Abel, 
F.B.S.,  Vice-President  of  the  Society,  in  the  chair. 
The  paper  read  was  on — 

BECENT   PBOGRESS   IN  THE   MANUFAC- 
TURE AND  APPLICATIONS  OF  STEEL. 

By  Professor  A  K.  Huntington, 

Kixkg's  CoUGge,  London. 

At  first  sight,  the  title  which  I  have  given  the 
paper  I  am  about  to  bring  before  you  this  evening, 
might  lead  some  to  suppose  that  it  was  intended 
to  deal  with  very  recent  events,  such  as  might 
have  occurred  within  the  last  few  months,  or  say 
a  year.  Such  anticipations  would  be  fully  j  ustified 
were  I  to  address  you  on  recent  progress  in  the 
applications  of  electricity,  for  this  offspring  of 
intellects  of  our  own  era  makes  marvellous  ppo- 
gress  from  day  to  day,  until  one  feels  tempted  to 
concede  to  it  a  position  in  the  universe  similar  to 
that  occupied  in  the  human  body  by  nerve  force. 
In  fact,  the  want  of  continuity  between  our  nerve 
system  and  what  we  may  call  that  of  the  world 
is  fast  becoming  less  and  less.  We  can  already 
flash  our  ideas  and  our  voices  to  the  farthest 
parts  of  the  earth,  and  the  reproduction  of  the 
miages  of  material  objects  by  similar  means  seems 
to  be  in  a  fair  way  of  accomplishment.  But  the 
subject  of  our  attention  to-night  had  its  com- 
mencement in  times  so  remote  as  to  be  far  beyond 
the  reach  of  human  record,  and  its  rate  of  progress 
may  be  measured  by  that  of  the  world  itself  in  tlie 
Arts  and  Sciences. 

Improvements  in  the  Arts  and  Sciences  have* 
gradiuftlly  modified  the  methods  of  producing  iron 
and  steel ;  and,  in  their  turn,  the  Arts  and  Sciences 
have  felt  the  re-action ;  for  all  improvements  in 
the  manufacture  of  iron  and  steel  have  been  not 
so  much  in  the  production  of  a  better  quality  of 
article,  but  in  the  cheapening  of  production,  by 
the  application  of  the  nrinciplcs  indicated  by  the 
progpress  of  science,  and  by  the  use  of  superior  ma- 
chinery. The  direct  result  of  this  cheapening  has 
been  to  extend  the  applications  of  the  products  in 
the  Arts.  To  appreciate  this,  let  us  glance  back, 
and  see  by  what  means  steel  was  produced  up  to 
the  year  1855,  and  what  were  its  applications,  and 
then  trace  out  the  causes  of  the  changes  which 
have  since  taken  place  in  these  respects. 

The  discovery  of  steel  apx>ears  to  have  naturally 
followed  that  of  the  means  of  reducing  iron  from 
its  ore.  In  all  primitive  methods  of  iron  smelting, 
steel,  in  more  or  less  quantity,  is  inevitably  x>ro- 
duced.  Such  methods  have  been  carried  on  in 
India  and  Africa  from  time  immemorial  to  the 
present  day.  A  similar  furnace  has,  for  several 
centuries,  been  employed  in  Catalonia,  in  Spain. 
The  comparative  cheapness  of  iron  manufactured 
in  other  countries  by  improved  methods,  is,  how  • 
ever,  rapidly  caiising  this  furnace  to  pass  out  of 
use. 

Ipropose  now  briefly  to  describe  to  you  the  process 
in  tne  Catalan  furnace,  as  it  is  called,  in  the  form 
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into  which  it  last  developed  in  Spain  and  the  South 
of  France,  in  order  that  we  may  clearly  understand 
the  essential  differences  between  iron  and  steel, 
both  as  regards  their  composition  and  properties, 
and  also  tiie  conditions  requisite  in  the  production 
of  each. 

Mode  of  Conducting  the  Process, — The  ore  is 
crushed  by  the  hammer,  and  divided  by  sifting 
into  lumps  T^mine''^  and  very  coarse  powder 
(<<  greillaae  ").  The  lumace  being  still  red-hot 
from  the  last  operation,  it  is  filled  with  charcoal 
nearly  to  the  twyer,  the  hearth  is  then  divided  at 
a  point  about  two-thirds  distance  from  the  twyer 
into  two  parts  by  a  broad  shovel ;  on  the  blast  side 
a  further  quantity  of  charcoal  is  added,  whilst  that 
on  the  other  side  navinfi^  been  rammed  down  firm, 
ore  is  added,  so  as  to  fiS  that  part  of  the  furnace ; 
on  this  is  placed  moistened  charcoal  dust,  except 
at  the  top.  A  good  blast  is  then  turned  on,  and  if 
the  whole  is  in  good  order,  jets  of  blue  flame  at 
once  issue  from  the  uncovered  portion  of  the  ore. 
After  a  few  minutes  the  pressure  of  the  blast  is 
lowered  to  1  *5  in.  of  mercury.  At  intervals  during 
the  process — which  lasts  about  six  hours— the  blast 
is  gradually  raised  imtil  it  reaches  about  3  in., 
the  maximum  usually  employed. 

During  the  whole  of  the  process,  at  short  inter- 
vals, "  greillade  **  and  charcoal  are  added,  and  well 
moistened  with  water,  to  prevent  too  rapid  com- 
bustion. After  about  two  hours  from  the 
commencement,  the  wall  of  "mine,*'  t.e.,  ore  in 
lumps,  is  pushed  well  forward  imder  the  twyer, 
and  more  "  mine  "  is  thrown  into  the  space  thus 
made ;  this  part  of  the  process  is  also  subsequently 
repeated  at  intervals,  until  sufficient  has  been 
aaded  to  form  a  lump  of  iron  or  masai  of  the 
required  size.  From  time  to  time  slag  is  removed 
by  opening  the  tap-hole.  At  the  completion  of 
the  process,  a  mass  of  metal  is  obtained  weighing 
About  3  cwt.,  which  invariably  consists  pamy  of 
soft  iron,  and  X)artly  of  steely  iron  and  st^. 

Eeacttons  in  the  Furnace, — We  have  seen  that  in 
the  one  part  of  the  furnace  only  charcoal  and 
''  greiUade  "  are  introduced,  and  in  the  other  only 
lumps  of  ore.  That  the  ore  should  be  in  lumps  at 
that  part  is  a  very  important  point,  for  in  this  way 
the  hot  reducing  gas.  carbomc  oxide  (CO),  gene- 
rated by  the  action  of  the  blast  on  the  charcoal,  is 
able  to  pass  freely  through  the  mass  of  the  ore,  the 
effect  of  which  is  that  the  water  of  hydration  and 
the  moisture  are  first  driven  out  by  the  heat,  and 
then  the  ore  having  become  easily  permeable,  the 
carbonic  oxide  reduces  it  to  metallic  iron,  tiius, 
Fe.Oj  -I-  3C0  =  Fea+  3C0,.  There  are,  however, 
several  stages  in  this  reduction,  magnetic  oxide 
being  first  formed  thus,  SFeaOj-f-CO  =:  2Fe,0^ 
-}-  GO  8 ;  and  protoxide  is  next  formed  before 
metallic  iron  is  obtained  thus,  2Fe,0«+2GO  = 
OTeO  -I-  2C0«,  and  6FeO  -j.  6C0  =  3Fe,  +  6C0,. 
At  the  same  time  that  these  reactions  are  goinff  on, 
^e  ore  has  become  imprecated  with  carbon, 
derived  from  the  decomposition  of  the  gases  with 
which  it  is  charged.  That  this  would  be  tiie  case, 
the  experiments  of  Mr.  Lowthian  Bell  and  o^ers 
can  leave  no  manner  of  doubt. 

On  the  twyer  side,  where  are  placed  the  charcoal 
and  "  greillade,*'  the  latter,  as  the  charcoal  is  burnt 
away,  descends  rapidly,  and,  to  a  considerable 
extent,  doubtless,  escapes  reduction,  for  the 
airangement  of  the  blast  is  such  that  most  of  the 


reducing  gas  is  projected  on  to  the  lumps  ^ 
and  does  not  pass  up  through  that  portu»cr< 
furnace  occumed  by  the  charcoal  and  "  grrx; 
which,  besides,  are  constantly  damped&« 
''greillade"  is  much  richer  in  silica  i^ 
larger  pieces,  from  which  it  results  t* 
quantity  of  slag  will  vary  with  the  '*  gi 
added.    It  is  always  very  rich  in  oxide  St 

Now,  what  happens  in  this  process 
be  this:     carburised  iron    is    produi 

gradual  reduction  and  fusion  of  the  lam; 

and  this,  coming  in  contact  at  the  bottoc^^ 
furnace  with  slag,  verv  rich  in  oxide  of  ^ 
carbon  of  the  one  combinea  with  the  oxyf^^^ 
other,  and  the  result  is  that  iron  containu^j 
or  less  carbon  is  produced,  according  as  mA 
little  oxide  was  present. 

The  obvious  conclusion  would  be,  thai  thi  hi 
there  was  of  '*  greiUade  "  present  the  more  iM 
would  be  tiie  iron ;  in  practice  this  is  founi  IM 
the  case.  This  circumstance  would  sm| 
suggest  the  total  suppression  of  the  "  S^<^ 
when  it  was  desired  to  produce  steel.  Tbii  fw 
however,  be  impracticaole,  for  it  is  neoeMiytt 
some  of  the  oxide  of  iron  should  remain  imnn 
in  order  to  flux  off  the  silica,  which  ocean  iio 
siderable  quantity  in  the  ore.  In  the  \ 
furnace,  this  dimculty  is  got  over  by  emil^ 
lime ;  but  lime  at  the  temperature  of  the  Osfc 
furnace  would  not  produce  a  sufficiently  Bi 
slag. 

All  that  can  be  done,  then,  is  to  employ  c 
available  means  to  prevent  decarburisatioii. 
cordingly  we  flnd  that  when  steel  is  reqniR 
addition  to  using  less  "greillade,"  the  all 
tapped  out  more  frequently,  so  that  the  Ini 
iron,  as  it  forms,  may  remain  as  little  tia 
possible  in  contact  with  it.  The  bank  of  ( 
exposed  for  a  longer  time  to  the  reduong 
carburisiiig  gases,  and  is  pushed  more  8 
towards  the  twyer,  so  as  not  to  become  d 
burised  by  the  air  which  has  not  had  tio 
combine  with  the  carbon  of  the  charcoal.  L 
manganese  should  be  present.  It  is  found 
the  presence  of  manganese  has  a  very  impo 
influence,  which  is  probably  due  to  its  poi 
replace  iron  in  the  slag.  A  slag  conta 
manganese  is  more  Uquid  than  if  it  oontatnac 
alone,  and,  according  to  Francois,  has  not  the 
tendency  to  cause  decarburisation  at  the  ten 
ture  of  this  process. 

In  order,  then,  that  steel  may  be  produced  b| 
process,  every  precaution  is  taken  to  cause  as  i 
carburisation  as  possible;  the  unavoidable  pM 
of  oxide  of  iron  m  the  slag,  and  the  low  teoQ 
ture,  effpctually  preventing  the  formataon  of 
iron ;  the  former,  indeed,  making  it  veiy  difl 
as  we  have  seen,  to  obtain  steeL 

It  might  be  said,  why  not  inorease  the  teaq 
ture,  so  as  to  obtain  a  Uquid  slag  without  i 
oxide  of  iron.  If  the  tomperature  were  incfi 
cast  iron,  instead  of  steel,  would  be  prodnesd 
fact,  that  is  exactly  how  cast  iron  fint  canil 
obtained  in  blast  fumaoee. 

I  have  gone  rather  fuU j  into  thk  proMM 
cause  the  principle  of  it  is  not  always  wall  fl 
stood.  Bightly  looked  at,  it  expuina  kov 
was  first  obtained,  and  what  the  uwnaitialurf 
are,  in  the  production  of  steeL  'Whsii  ^ 
to  the  increased  size  of  blast 
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lerease  in  temperature,  cast  iron  be- 

Y  nroduct,  it  naturally  followed  that 

)  snould  be  treated  with  a  view  to  the 

steeL    This  was  first  effected  in  the 

and  formed  an  importimt  industry 

inthia,  the  Tyrol,  and  other  places, 
lich  it  is  still  carried  on. 
on  was  conducted  in  a  finery,  similar 
n  to  those  employed  in  the  production 
ct,  iron  and  Kteel  are  often  produced 
the  same  finery.  This  furnace,  in 
irm,  consists  essentially  of  a  shallow 
hearth,  formed  of  cast-iron  plates, 
a  twyer,  inclined  at  an  angle  of  10^ 
bottom  is  kept  covered  with  a  layer 

sgen  district,  a  piece  of  pig  iron, 
bs.  to  60  lbs.,  is  placed  on  the  hearth, 
)reviou8ly  heated ;  the  hearth  is  then 
lied  with  burning  charcoal ;  on  it  is 
ion  of  the  cake  produced  in  the  last 
1  which  has  been  kept  hot  in  burning 
the  back  of  the  furnace.  The  re- 
le  hearth  is  then  filled  up  with  char- 
Jier  six  or  seven  pieces  into  which 
was  divided,  are  placed  on  the  top. 
iss  the  production  of  steel,  and  the 
that  obtained  in  the  last  operation, 

0  working  it  under  the  hammer,  are 
^ther.  The  blast  is  turned  on.  The 
ron  forms  into  a  pasty  mass ;  cinder, 

of  iron,  produced  during  the  latter 
preceding  operation,  is  &en  thrown 

piece  of  pig-iron,  weighing  about 
dded,  and,  afterwards,  four  or  five 
^eleisen,  weighing  each  about  100 lbs., 
tly  added,  (opiegeleisen  is  cast  iron, 
mganese,  in  this  case  about4per  cent.) 
8  found  to  be  too  much  decarburised, 

1  is  added.  The  cinder  is  usually 
le  2  inches  or  3  inches  above  the  cake 
f  excess  being  tapped  off.  There  are 
fications  of  this  process,  but  I  have 
bo  make  the  principle  clear.    In  this 

the  Catalan,  it  is  impossible  to  obtain 
ns  product.  The  prmciple  in  both  is 
le  same,  viz.,  decarburisation  by  oxide 
the  finery  process,  in  addition  to  the 
in  the  form  of  cinder  and  scale  pro- 
;  the  working  of  the  metal  under  the 
ae  results  from  the  reheating,  which 

is  carried  on  at  the  same  time.  In 
manganese  also  plays  an  important 

shall  see  that  in  every  process  for  the 
f  steel,  manganese  is  used  with  great 

notable  exception — the  cementation 
early  methods  for  the  production  of 
imply  modifications  of  the  methods 
.^  malleable  iron.  Accordingly,  we 
introdnction  of  the  puddUng  process, 
lalleable  iron  is  pi^uced  in  a  re- 
omace,  was  soon  followed  by  a  similar 
le  manuf actore  of  steel. 
ial  difiierence  between  the  finery  and 
i;  prooees  oonsLsts  in  the  use  of  a 
r  Tomaoe,  the  manipulation  of  the 
he   regulation    of   tiie   temperature 

Y  maSj  facilitated.  The  decarburi- 
iSt  by  the  addition  of  oxide  of  iron 


produced  during  rolling,  and  partially  by  the  air 
which  enters  the  furnace  as  the  metal  melts  slowly 
down;  manganese  is  added  during  the  process. 
It  is  important  that  the  temperature  should  be  kept 
low.  It  is  difficult  to  weld  this  steel  perfectly; 
this  is  probably  due  to  the  temperature  at  which 
the  steel  has  to  be  worked  being  too  low  to  make 
the  cinder  sufficiently  liquid  .to  enable  it  to  be 
squeezed  out  under  the  hammer  to  the  same  extent 
that  it  is  in  the  case  of  malleable  iron.  This 
difficulty  has,  however,  been  got  over  by  com- 
pletely fusing  the  steel  before  working  it,  so  as  to 
enable  the  slag  to  completely  separate.  In  this 
form  metal  manufactured  by  this  process  has  been 
largely  used  by  Krupp.  This  defect  is  common  to 
all  steel  which  has  been  produced  without  fusion. 

The  same  principle  as  that  which  regulates  the 
production  of  steel  by  the  foregoing  methods  is 
taken  advantage  of  in  the  Uchatius  process,  which 
was  patented  in  1855. 

Pig  iron  is  first  granulated  by  ranning  it  while 
molten  into  cold  water.  The  granulated  metal  is 
then  mixed  with  about  20  per  cent,  of  roasted 
spathic  ore,  crushed  fine ;  the  mixture,  to  which  a 
little  flux  has  been  added,  if  necessary,  is  then 
fused  in  clay  crucibles.  If  very  soft  steel  is  required, 
some  wrought-iron  scrap  is  added. 

Lastly,  in  this  category  we  have  a  process  which 
consists  in  heating  cast  iron,  but  not  so  as  to  soften 
it,  in  oxide  of  iron,  in  the  form  of  ore  or  iron  scale. 
In  this  way  partial,  or  even  total,  decarburisation 
of  the  metal  can  be  produced  at  wiU. 

So  far  we  have  seen,  then,  that  the  difference 
between  iron  and  steel  is  merely  one  of  degree 
depending  on  the  amount  of  carburisation.  The 
methods  we  have  considered,  in  fact,  are  only 
modifications  of  those  practised  for  the  production 
of  malleable  iron. 

We  wiU  now  pass  tothe  brief  consideration  of  the 
different  methods  of  procedure  for  the  production 
of  steel,  which,  however,  I  think  I  shall  be  able 
to  show  naturally  resulted  from  the  observation 
of  phenomena  occurring  in  the  first  process  we 
have  had  under  consideration. 

These  processes  have  for  their  object  to  impart 
a  certain  amount  of  carbon  to  malleable  iron. 
The  Hindoos  have  practised  one  of  them  from  time 
immemorial.  They  place  in  unbaked  clay  cruci- 
bles of  the  capacity  of  a  pint,  a  piece  of  malleable 
iron,  and  some  chopped  wood,  and  a  few  leaves  of 
certain  plants;  the  top  of  the  crucible  is  then 
closed  with  clay,  and  the  whole  well  dried  near  a 
^e,  A  number  of  these  crucibles  are  then  strongly 
heated  for  about  four  hours  in  a  cavity  in  the 
ground,  by  means  of  charcoal  and  a  blast  of  air 
forced  in  by  bellows.  There  is  some  reason  to 
believe  that  an  excess  of  carbon,  over  that  re- 
quired to  produce  the  hardest  steel,  has  to  be 
added,  in  order  to  fuse  the  metal  at  the  tempera- 
ture which  can  be  commanded  in  these  furnaces. 
Before  being  drawn  out  into  bars,  the  cakes  of 
metal  obtained  in  this  way  are  exposed  in  a  char- 
coal fire  during  several  hours,  to  a  temperature  a 
Uttle  below  their  melting  point,  the  blast  of  air 
playing  upon  them  during  the  time.  The  object 
of  this  is,  doubtless,  to  remove  the  excess  of 
carbon. 

In  1800  a  patent  was  taken  out  bv  David 
Mushet,  for  a  process  in  every  respect  analogous  to 
that  just  referred  to.     He  appears,  however,  to 
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have  applied  it  to  the  manufaoture  of  a  metal  low 
in  carbon,  and  therefore  intermediate  between  iron 
and  steely  partaking  in  a  certain  degree  of  the 
properties  ox  both,  correspondmg,  in  fact,  to  what 
we  have  referred  to  as  steely  iron.  Since  this 
metal  must  have  been  in  a  state  of  fusion,  Mushet 
must  have  brought  to  bear  upon  it  a  very  high 
temperature.  The  manufacture  was  conducted  in 
crucibles. 

In  another  method  referred  to  by  Biringuccio, 
in  1540,  steel  is  produced  by  keeping  malleable 
iron  in  molten  cast  iron  until  it  became  pasty, 
and  on  examination  was  found  to  possess  the 
properties  of  steel.  In  connection  with  the  theory 
of  steel  manufaoture  this  process  is  of  great  interest. 
It  shows  that  iron  in  a  strongly-heated  condition 
is  capable  of  absorbing  carbon  by  direct  contact, 
imless  we  suppose  that  the  carburisation  is  effected 
by  dissolved  gases,  which  is  possible,  for  Graham 
and  others  have  proved  that  iron  can  occlude  gases 
even  when  it  is  in  a  solid  state. 

If  we  admit  that  the  mutual  affinity  of  carbon 
and  iron,  is  such  as  to  cause  them  to  unit.6  at 
the  temperature  of  molten  cast  iron,  it  is  then 
not  difficult  to  conceive  how  the  whole  mass  be- 
comes carburised  without  the  intervention  of 
occluded  gas.  In  asking  you  to  concede  that  the 
surface  oi  the  iron  enters  into  combination  with 
the  carbon  in  this  way,  I  am  strictly  within  fact, 
as  shown  by  the  Hindoo  and  Mushet  processes.  A 
marked  case  of  this  kind  occurs  when  sidphur  and 
silver  or  copper  are  brought  together  at  the  ordi- 
nary temperature,  combination  takes  place. 

The  particles  of  iron  at  the  surface  having  taken 
up  carbon,  their  affinity  would  be  satisfied,  but  the 
affinity  of  the  atoms  contiguous  and  beneath  woidd 
at  once  come  into  play,  and  would  only  be  satis- 
fied by  an  equal  division  of  the  carbon  between 
themselves  and  those  on  the  surface. 

Imagine  a  man  carrying  four  cannon  balls,  his 
strength  just  sufficing  for  the  task  ;  he  encounters 
an  enemy  equally  strong,  but  who  is  unen- 
cumbered, and,  therefore,  in  the  possession  of  his 
whole  strength. 

For  the  sake  of  simplicity,  wo  will  call  the 
man  carrying  the  cannon  balls  A,  and  the  other  B. 
B  first  applies  his  whole  strength  to  wrest  one  ball 
from  A,  and  succeeds,  for  the  chances  are  4  to  1  in 
his  favour,  A  holding  the  ball  only  with  a  fourth- 
part  of  his  strength,  whereas  B  applies  the  whole 
of  his.  B  then  tries  to  obtain  another  ball  from 
A,  and  again  succeeds,  for  the  force  he  applies  in 
relation  to  the  resistance  offered  by  A,  is  as  3  to  2. 
A  and  B  are  now  on  an  equal  footing ;  each  is 
capable  of  taking  up  two  more  cannon  balls, 
should  the  opportimity  present  itself. 

Now,  let  tne  cannon  balls  be  represented  by  the 
carbon  atoms,  and  A  and  B  by  the  surface  and  the 
inner  contiguous  particles  of  iron,  then  the  bath 
of  molten  cast  iron  will  form  a  reservoir  from 
which  A  can  re-charge  itself.  In  the  mean  time 
other  particles,  C,  will  have  deprived  B  of  part  of 
its  carbon,  just  as  B  did  A,  and  B  will,  therefore, 
be  again  in  a  position  to  obtain  carbon  from  A. 
^  The  same  reasoning  would  apply  to  each  succes- 
siye  layer  of  metal  throughout  the  mass,  that  on 
the  surface  taking  up  carbon  continuously  from  the 
bath^  of  molten  metal,  until,  if  the  process  were 
continued  long  enough,  the  malleable  iron  would 
become  oonyerted  into  cast  iron  of  the  same  com- 


position as  that  in  the  bath  into 
would  dissolve. 

We  now  come  to  what  is  called- the  ceo 
process.  It  is  not  known  when  this  pn 
first  used.  It  was  well  described  by  K& 
1722.  In  this  method  bars  of  iron  are 
glowing  red  heat,  surrounded  with  ch 
boxes,  into  which  the  air  is  prevented  fro 
ing.  The  operation  lasts  from  seven  to 
according  to  the  quality  of  steel  requirec 
bars  are  never  unuormly  carburised,  and, 
they  contain  cinder,  as  the  metal  has  ne 
fused.  The  process  had  been  a  long  tim 
however,  before  it  occurred  to  any  one  to 
steel  and  make  it  homogeneous.  This  wa 
Huntsman,  about  1760.  It  was  the  first  1 
steel  had  ever  been  intentionally  obtai 
molten  state,  imless  we  except  the  Hindoo 
but  the  fused  product  in  that  case  was 
too  highly  carburised  to  constitute  steeL 
already  premised  that  the  addition  of  c 
malleable  iron,  in  order  to  produce  steel, 
from  the  observation  of  what  took  plac 
processes  first  described.  It  was,  in  fact,  t 
of  common  observation  that  iron,  no 
whether  solid  or  molten,  kept  in  conti 
carbon,  became  more  or  less  steely.  Wh 
natural  then  than  to  endeavoiu*  to  prodo 
directly  in  this  way  ? 

By  all  the  processes  we  have  so  far  n 
good  steel  could  be  produced,  but  only  i 
quantity  and  at  great  expense.  The  appl 
of  steel  were,  in  consequence,  very  limited ; 
practically,  its  use  was  confined  to  implemei 
a  cutting  edge. 

In  1845,  Heath  patented  a  process  wbi 
it  been  successful,  would  have  given  him  th 
of  producing  steel  in  quantity.  He  prop 
melt  scrap  iron  in  a  bath  of  molten  pig  ir 
reverberatory  furnace  heated  by  jets  of  gas 
were  two  conditions  wanting  ux  this  i 
which  caused  it  to  be  a  failure,  viz.,  a  sufl 
high  temperature  and  the  power  to  easily  i 
the  character  of  the  gases  employed.  Nc 
less,  in  this  suggestion  is  to  be  found  the  j 
one  of  the  two  most  important  processej 
present  day.  By  the  foregoing  remarks  I 
intend  to  imply  that  the  idea  of  mixing  ^ 
and  cast  iron  together  to  produce  steel  wa 
nated  by  Heath.  On  the  contrary,  as  wc 
expect,  this  idea  was  a  very  old  one.  L 
R6aumur  tells  us  that  he  succeeded  in  makii 
steel  in  a  common  forge  in  this  way.  As  i 
aware,  however.  Heath  was  the  first  to  sugi 
use  of  a  reverberatory  furnace  and  gas 
purpose,  and  that  is  the  important  point. 

It  may  here  be  pointed  out^  that  the 
facture  of  steel  by  this  method  does  not  dej 
any  mecms  entirely  on  the  adjustment  of  tl 
tive  proportions  of  wrought  iron  and  pig  i 
appears  sometimes  to  be  thought  by  tb 
specially  acquainted  with  the  process.  1 
a  good  deal  of  oxidation  going  on  dmi 
operation,  which  results  in  the  ft^im^***^ 
equivalent  proportion  of  carbon  from  the  pi 

The  donunant  idea  in  treating  cast  ironi 
had  always  been  to  refine  the  metsl  by  tbi 
of  atmospheric  air,  and  this  wms  effsoted  hf 
a  current  of  air  to  impinge  iinon  the  toxiM 
metal,  by  means  eitner  of  hlowiiig  appii 
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[rswingactioQ  of  a  chimney  stack.  What  more 
ral  than  that  it  should  oooor  to  someone  to 
B  iron  by  blowing  air  into  it,  instead  of  merely 
o  its  mxriace?  We  find  that  this  idea  did 
illy  oooor  to  sereral  persons,  widely  separated, 
m  yesv  1865.  It  is  a  noteworthy  fact  that  a 
lurge  nnmber  of  what  we  call  discoveries  or 
otioiia  are  made  sunultaneously  and  indepen- 
iy  in  different  parts  of  the  world  by  people  who 
ioiuIt  had  probably  nerer  heard  of  one  another. 
would  seem  as  if  the  records  of  observations 
Hkulated  in  men's  minds,  and  in  books,  until 
nstarally  pointed  to  certain  conclusions. 
man  who  follows  up  these  conclusions,  and 
iea  them  in  practioe,  is  not  always  the  one  who 
perceived  them.  To  carry  out  what  appears 
lie  world  at  large  as  new  ideas,  requires  great 
ogth  of  purpose,  and  such  a  combination  of 
amstances  as  to  afford  an  opportunity, 
a  this  year  (1855),  a  patent  was  taken  out  by 
a  Gilbert  Martien,  for  refining  iron,  by  forcing 
through  it  as  it  flowed  from  the  blast  furnace 
sapola,  along  runners,  to  the  puddling  furnace. 
Il  conception  was  a  very  important  one  in  the 
m  that  had  not  others  been  working  in 
ioQy  the  same  direction  the  same  time,  it 
■U  probably  have  assisted  in  working  out  the 
Msm  involved.  The  process,  as  detailed  in  the 
te^  was  impractioable,  and  shows  internal 
faooe  of  not  having  been  worked  out  on  a  manu- 
hring  scale. 

Bat  after  this  patent  was  taken  out,  we  find 
rge  Parry,  of  the  Ebbw  Vale  Works,  making 
exi>eriment   of  forcing  air  through  molten 
iron,  on  the  bed  of  a  reverberatory  furnace, 
oeansof  perforated  pipes  imbedded  in  the  fire- 
bottom.    Vigorous  action  is  stated  to  have 
n  place,  but,  unfortunately  for  the  experi- 
tors,  the  metal,  through  an  accident,  escaped 
i  the  furnace,  and  the  further  trial  of  the  pro- 
was  discouraged  by  the  managing  director. 
re  oan  be  no  manner  of  doubt  that  had  this 
aiment  been  continued,  very  important  results 
Id  have  ensued.     As  the  Bbbw  Vale  (Company 
bought  Martien's  patent  rights,   it    would 
iar  that  their  experiments  were  really  based  on 
dea.     Of  this  I  am  not,  however,  certain,  as  I 
not  aware  of  the  date  at  which  they  made  the 
Khase. 

wo  or  three  months  after  these  experiments, 
ay  Bessemer  took  out  his  now  celebrated 
At  for  the  production  of  cast  steel,  by  blowing 
bluongh  molten  cast  iron ;  it  should  be  clearly 
ae  in  mind  that  he  had  been,  for  a  considerable 
1^  previously  engaged  on  experiments  on  the 
leot. 

Hiether  Bessemer  originally  started  with  the 
i  of  refining  pig  ready  for  puddling,  and,  in  the 
ese  of  his  experiments,  made  the  discovery  that 
bhe  action  of  the  oxygen  of  the  air  on  the  carbon 
lie  pig  iron,  such  an  enormous  heat  was  pro- 
«d  that  the  resultant  iron  was  obtainc<l  in  a 
tei  state— a  thing  never  before  accomplished — 
)  not  know.  The  only  alternative  is  that  he 
^d  at  the  same  conclusion,  by  inductive 
Hninff,  which,  all  things  considered,  is  very 

lanemer  first  carried  out  his  process  in  crucibles, 
Kd  in  foxnaces  and  arranged  so  that  the  con- 
S  ooold  be  tapped  £rom  the  bottom  into  moulds. 


Steam  or  air,  either  separately  or  together,  and 
by  preference  raised  to  a  high  temperature,  was 
forced  down  into  the  crucible  through  a  pip< . 
The  patent  goes  on  to  state  that  steam  cools  th«- 
metal,  but  air  causes  a  rapid  increase  in  it^ 
temperature,  and  it  passes  from  a  red  to  an  intcu^t 
white  heat. 

It  was,  and  still  is,  to  a  less  extent,  an  infatua 
tion  of  patentees,  to  employ  steam  in  the  place  of 
air.  Bessemer  soon  discovered  the  essentiui 
difference  which  exists  in  practice  though  xiu' 
realised  by  the  excited  imaginations  of  the  majority 
of  would-be  inventors.  Bessemer  at  first  used  ex- 
traneous heat  to  start  the  process,  if  not,  indeed, 
during  its  progress,  which  shows  that  he  was  iioi 
then  aware  that  the  heat  created  by  merely  blow- 
ing in  air  would  bo  sufiicient. 

In  his  next  patent  taken  out  shortly  after, 
however,  he  dispenses  with  the  furnace  round  the 
crucible,  and  instead  of  tapping  the  crucible  fruui 
the  bottom,  he  mounted  it  on  trunnions,  and  by 
tipping  it  up  by  machinery,  poured  the  content  m 
from  the  mouth.  This  apparatus,  devised  by 
Bessemer,  is  essentially  the  same  as  that  used 
at  the  present  day.  The  way  in  which  ho 
worked  out  the  process  in  every  detail  to  a  graii<  i 
practical  success  in  such  a  short  space  of  time 
shows  him  to  have  been  possessed  of  a  mind  of 
great  powers  of  conception.  Having  the  facts 
before  him,  he  drew  the  right  conclusions  from 
them  with  unerring  judgment,  and  from  one  ex- 
periment passed  to  another  suggested  by  it,  until 
with  indomitable  perse verence  he  succeeded  in 
bringing  about  greater  i>rogre8S  in  the  manu- 
facture of  steel  in  a  few  months  than  had 
occurred  in  centuries  before. 

It  was  very  soon  found  that  to  produce  steel  by 
thisprocess  which  would  work  properly,  manganese, 
if  not  originally  present,  would  have  to  be  addi^d. 
In  the  absence  of  manganese,  sulphur  and  oxygen* 
in  anything  more  than  very  minute  quantiti*  s. 
makes  the  steel  crumble  when  worked  at  a  red 
heat ;  it  is  said  to  be  *'  red  short."  In  the  case  or 
the  oxygen,  the  manganese  combines  with  it,  and 
passes  it  into  the  ola^ ;  but,  with  sulphur,  the  r<>- 
action  is  different;  its  injurious  effect  is  simply 
counteracted  by  the  manganese ;  it  is  not  removed 
from  the  steel. 

At  first  manganese  was  only  employed  in  the 
form  of  spiegeleisen — a  variety  of  cast  iron,  con- 
taining manganese.  The  use  of  this  substance  was 
first  suggested  by  Hobert  Mushet.  When,  how- 
ever, it  was  attempted  to  produce  very  soft  steels, 
a  practical  difiiculty  arose.  If  sufiicient  spieg(>l 
was  added  to  impart  the  requisite  quantity  of 
manganese,  then  too  much  carbon  would  have  been 
introduced.  This  ended  in  attempts  being  made 
to  produce  Spiegel  richer  in  manganese.  By  suit- 
ably adjusting  the  eonditions  in  the  blast  furnace, 
this  was  soon  easily  accomplished ;  and  instead 
of  Spiegel  containing  less  than  10  per  cent, 
manganese,  a  20  per  cent.  Spiegel  was  x>roduced. 

At  the  suggestion  of  Bessemer,  attempts  were 
made  to  obtain  a  still  richer  alloy.  Inis  was 
accomplished  by  reducing  rich  ores  of  manganese 
with  cast  iron  in  crucibles  or  in  a  reverberatory 
furnace.  These  richer  alloys  are  known  by  the 
name  of  ferro-manganese.  They  are  employed 
with  great  advantage  when  very  mild  steel  is  being 
manufactured. 
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By  adding  at  the  end  of  the  process  a  known 
quantity  of  spiegel  or  ferro-mang^nese,  con- 
taining a  known  quantity  of  carbon,  steel 
of  any  required  hardness  could  be  obtained. 
There  was  but  one  important  drawback  to 
the  Bessemer  process,  and  that  was  that  phos- 
phorus was  not  in  the  least  degree  eliminated 
by  it ;  consequently,  only  the  best  ores  could  be 
employed,  which  considerably  increased  the  cost  of 
production  over  that  which  it  would  otherwise 
have  been.  I  will  refer  to  that  p3int  again 
presently. 

The  year  which  saw  the  birth  of  the  Bessemer 
process  was  doubly  remarkable,  for  it  was  at  that 
time  that  the  regenerative  system  of  heating  was 
first  introduced  by  Dr.  Siemens.  Nothing  can  be 
simpler  than  the  principle  involved  in  this  method, 
yet  it  was  destined  to  play  a  most  important  part 
in  the  progress  of  the  arts.  The  idea  was  to  store 
up  the  neat  escaping  in  the  waste  gases  from  fur- 
naces, and  to  employ  it  to  raise  the  temperature 
of  the  gas  and  air  previous  to  their  combustion 
in  the  furnace.  This  was  accomplished  by  causing 
the  spent  gases  to  pass  through  two  chambers 
filled  with  loose  brickwork.  When  these  chambers 
have  become  heated  to  a  high  temperature,  the 
waste  gases  are  made  to  pass  through  two  other 
similar  chambers,  and  the  air  and  gas  necessary 
for  combustion  in  the  furnace  are  caused  to  pass 
through  the  highly-heated  regenerators.  By 
causing  the  ingoing  gases  to  pass  alternately,  at 
suitable  intervals  of  time,  through  each  pair  of 
regenerators,  a  very  high  and,  at  the  same  time, 
uniform  temperatiu^  can  be  obtained  in  the 
furnace,  without  any  greater  consumption  of 
fuel  than  in  the  older  methods.  The  success 
of  this  process  depended  entirely  on  the 
fuel  bein^  first  converted  into  a  combustible 
gas.  This  was  done  in  a  chamber  to  which 
only  Baffidcnit  air  is  admitted  to  convert  the  carbon 
into  carbonic  oxide,  which  is  then  conducted  by 
tubes  to  one  of  the  regenerators  to  be  heated,  and 
thence  to  the  furnace,  where,  coming  in  contact 
with  air  which  has  been  passed  through  the  other 
regenerator,  it  bums,  giving  out  intense  heat.  It 
is  at  once  apparent  that  we  have  here  the  very 
conditions  which  were  wanting  to  make  successful 
the  process  patented  by  Heath  in  1845,  for  not  only 
we  have  the  high  temperature  which  could  not 
then  be  obtained,  but  it  has  become  easy  to  create 
at  will,  by  regulating  the  relative  proportions  of 
combustible  gas  and  air,  either  an  oxidising,  a 
reducing,  or  a  neutral  flame. 

There  are  two  methods  now  in  use  for  the  pro- 
duction of  steel  in  the  reverberatory  furnace  or 
open-hearth  as  it  is  called.  In  France,  pig  iron 
and  scrap  steel  are  fused  together ;  in  England, 
pig  iron  is  decarburised  by  means  of  iron  ore, 
some  scrap,  however,  being  generally  added  for 
the  sake  of  utilising  it.  As  in  the  Bessemer  pro- 
cess, the  necessary  amount  of  carbon  is  imparted 
to  the  metal  1^  the  means  of  spiegeleisen  or  ferro- 
maneanese.  Tliis  process  has  b^  largely  employed 
for  the  production  of  ship  and  boiler  plates.  It 
has  the  great  advantage  that  the  metal  can  be 
kept  fluid  on  the  hearth,  and  its  composition 
adjusted  until  it  is  exactly  that  required. 

In  1876,  a  patent  was  taken  out  by  M.  Pemot, 
m  which  it  was  proposed  to  produce  steel  on  an 
open-hearth  furnace  with  a  revolving  bed,  indiiiied 


at  an  angle  of  6^   or  6^   to  the  TerticaL    Pig 
iron   previously  heated   to    redness  is  placed  m 
the  bed  of  the  furnace  and  eorered  with  icnp 
steel.    The  bed    of    the   furnace    is    then  iMdt 
to    revolve    slowly,    the    pig    gradually  mik, 
and  the  scrap  is  altematelv  expensed  to  the  itn^g 
heat  of  the  flame,   and  then  dipped  unda  tti 
molten  pig  iron.     In  this  way  the  fusion  kiwf 
rapid  comparatively,  the  whole   mass  beoanni 
fluid  in  about  two  hours.     Iheprocess  is  tki 
completed  in  the  ordinary  way.     When  repairt  m 
necess€ury,  the  bed  on  its  carriage  is  drawn  out 

In  practice,  it  is  found  that  these  f omaosi  it- 
quire  very  frequent  repairing.     With  the  view  to 
make    this    easier,   M.    Pemot    has    arranged  • 
movable  roof,  which  has  besides  the  addiiioad 
advantage  of  redudne  somewhat  the  strain  on  thi 
structure  occasioned  oy  such  great  variations  ii 
temperature.      M.   Pemot  informs    me   that  te 
has  just  taken  out    a  patent    for    an   anaiigi- 
ment  of  his  furnace  by  means  of  which  he  cm  • 
employ  gas  under  pressure,  and  that  within  Ihl 
last  few  months  he  has  obtained  by  this  umhi 
results  which  have  never  been  equalled  hdm^ 
He  states  that,  in  a  seven-ton  furnace,  he  ki 
obtained  five  charges  in  twenty-four  hours.   JH^    j 
at  any  rate,  contrasts  favourably  with  the  figMl    f 
given  by  Hackney,  in  1875.     He  says  five  charg^  /^ 
of  about  four  and  a-half  tons  each,  are  gotoiik  / 
each  twenty-four  hours ;  the  coal  used  being  abatJ 
eight  to  eight  and  a-half  cwts.  per  ton  <rf  itedr-j^ 
The  averages  obtained  with  furnaces  of  indv 
design,  and  working  under  similar  conditionii  W* 
with  fixed  beds,  ho  states  to  have  been  just  iM 
half,  and  the  coal  used  per  ton  of  steel  to  hMj 
been  eighteen  cwts.    Mr.  HoUey,  of  New  Ycdt, 
has  recently  stated  that  they  are  getting  withttl> 
ordinary  Pemot  furnace  a  seventeen-ton  chargiiL' 
six  and  a-h^f  hours,  all  cold  stock,  exoqit  in 
tons  pre-heated  scrap.  ' 

The  Steel  Company  of  Scotland  tried  the  ffodi 
system  and  abandoned  it.    They  appear  to  kiM3 
come  to  the  conclusion  that,  owing  to  the  git^ 
trouble  and  expense  in  keeping  the  faraaoaA^  ^ 
repair,  the  system  possessed  no  special  adnnl 
over  the  ordinary  Siemens  furnace.    If  I  am^  ^^ 
mistaken,  however,  the  Steel  Company  of  SooCW^ 
were  using  these  furnaces  for  soft  steel  for 
plates,  whereas,  in  the  instances  refened  to,  ^^^ 
steel  was  being  manufactured.  This  is  an  impoiiv j 
difPeronoe,  the  temperature  in   the  former  m 
requiring  to  be  much  higher  than  in  the  ' 
the  carbon  being  less,  and  the  metal,  the 
more  infusible ;  consequently,  the  wear  tiad 
and  attendant  expenses  would  be  proportii 
greater.    Be  that  as  it  may,  it  is  beyond  ( 
that    this   system    has    adiieved  a   ooi  ' 
measure  of  success  abroad,  which  will 
increase,  as  modifications,  such  aa  I  hare : 
to,    are  gradually  effSscted  to  reduce  «w 
tear,  and  f aciUtate  repairs. 

We  now  come  to  the  Ponoaid 
It  aims  at  combining  the  advastog*  __ 
the  Bessemer  and  open«>hearth  pAuosiSi  ftS-s. 
furnace  is  so  arranged  that,  by  siring  it  *  jEftr^. 
revolution  on  its  ^Uqne  axis,  tiie  ttryMJ  ^  y-^ 
which  it  is  supplied  maybe  broiig^eitiHrbtff 
or  above  the  surfaoe  of  the  bath  of  nM-  J 
these  means  the  metal  can  be  lapidly  dsflarf**! 
nearly  entirely,  as  in  {bd  Dowmoi*  oonftrttfi'' 
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loying  the  twyen  from  beneath  the  | 
aal  adjustment  of  the  carbon  can  be 
bhe  Siemens  process.  Hie  only  diffi- 
moed  in  woriong  oat  this  idea  to  a 
sess  appears  to  be  the  rapid  destruction 
rs.  This  obstacle  is  certainly  a  very 
nd  it  may  possibly  be  found  insur- 

re  be  remarked  that  some  firms  in 
indeed,  in  England,  too,  claim  to  be 
ice  steel  of  any  required  composition 
tristics  with  equal  exactness  by  the 
ocess  as  by  the  Siemens.  There  can 
doubt  that  much  can  be  done  in  this 
Bessemer  process  where  the  work  is 
y  and  carefully  carried  on. 
mding  the  fact  that  phosphorus  can- 
lated  in  the  ordinary  Bessemer  con- 
nous  quantities  of  steel  have  been 
proceds,  and  within  the  last  two  or 
leans  have  been  devised  by  which  this 
steel-makers  has  been  overcome.  I 
;  is  known  as  the  Thomas-GKlchrist  or 
sess. 

inary  Bessemer  converter  the  lining  is 
anister,  a  siliceous  material.  Now, 
preattr  affinity  for  oxide  of  iron  than 
cid  has,  consequently,  so  long  as  free 
ent  phosphoric  acid  cannot  remain  in 
with  oxide  of  iron;  whilst,  then,  the 
converter  was  of  silica,  it  is  sufficiently 
i    phosphoric    acid    could  never    be 

at  once  say,  why  line  the  converter 

ectionable  substance  ?    The  answer  is 

bstitute  was  Imown,  and  the  reason 

ric  acid  was  not  removed  was  not  gene- 

ood. 

the    state  of    things    when  Messrs. 

Gilchrist  commenced  their  experi- 
object  they  had  in  view  was  to  sub- 
he  ganister  a  basic  material,  such  as 
ifficulty  they  had  to  contend  with  was 
lining  which  would  hold  together, 
failures  and  much  patient  labour,  a 
been  foimd  which  fumls  the  necessary 
This  material  is  magnesian  limestone ; 
t  and  mixing  it  with  pitch,  bricks  can 
hich,  after  burning,  are  very  refrac- 
ing  the  converter  it  was  impossible  to 
bricks  satisfactorily  together;  they 
L  a  good  deal  curved  in  baking,  ana 
ether,  and  the  cementing  material  is 
i  out  by  the  molten  metal.  In  order 
bis  difficulty,  the  converters  have  been 
ling  the  material  in,  and  then  drying 
in  stoves  the  various  pieces  of  whi(m 

is  composed.  This  method  has  proved 


aemy,  by  judicious  treatment,  we  may 

7e  converted  phosphorus  into  a  friend. 

process,  it  is  essential  that  about  2 

iucon  should  be  present,  for  it  is,  to  a 

due  to  the  presence  of  silicon,  that 

high  temperature  can  be  obtained. 

process,  the  less  silicon  there  is  the 

use  it  destroys  the  lining  by  fluxing 

ire  it  is  that  the  phosphorus  befriendS 

K>,   is  capable  of  producing  a  high 

by  combming  with  oxygen;  and  that 


being  the  case,  it  beoomes  possible  to  work  with 
about  half  the  silicon  necessary  in  the  acid  process, 
which  practically  means  that  we  may  employ  a 
mudi  lower  grade  of  iron ;  for  the  lower  the  ^^rude 
of  iron,  the  smaller  will  be  the  amount  of  silicon 
in  it. 

So  appreciated  has  this  hitherto  despised  sub- 
stance Moome,  that  it  is  actually  the  practice  to 
put  back  into  the  blast  furnace  a  great  part  of  the 
slag  from  the  converter,  in  order  to  increase  the 
amount  of  phosphorus  in  the  pig  iron,  subse- 
quently to  be  converted  into  steel. 

There  is,  however,  a  limit  to  the  lowness  of  grade 
of  iron  which  can  be  used,   for,  although   the 
silicon  decreases,  the  sulphur  increases,  and  only 
about  half  the  sulphur  present  in  the  pig  iron  cant 
be  removed  in  the  convOTter.     One-tenth  per  cent., 
of  sulphur  suffices  to  prevent  steel  from  rolling  iiv 
a  sound  condition.    As  I  have  already  pointed  out, 
the  way  to  counteract  the  influence  of  sulphur  is  to- 
employ  manganese  in  sufficient  quantity,  but  this . 
is  not  without  a  drawback,  for  manganese  is  ex- 
pensive. 

In  working  out  this  process,  much  difficulty  was 
at  first  experienced,  owine  to  the  mouth  of  the 
converter  getting  gobbed  up,  that  is  to  say, 
stopped  by  projected  slag,  ^e  basic  slag,  con- 
sisting as  it  does  principally  of  lime,  is  very  pasty. 
This  inconvenience  has  been  successfully  got  over 
by  employing  converters  of  the  form  shown  on  the 
diagram.  It  was  predicted  by  many,  that  the 
slag  and  metal  would  be  thrown  out  of  the  mouth 
of  this  form  of  converter ;  but  that  has  not  been 
the  case,  and  it  is  not  improbable  that  eventually 
this  shaped  vessel  will  be  universally  adopted  for 
both  the  acid  and  the  basic  processes.  Such  is 
already  the  case  at  Messrs.  Bolckow,  Yaughan 
and  Co.'s  works,  where,  under  the  intelligent  and. 
persevering  guidance  of  Mr.  Windsor  Richards, 
the  basic  process  has  first  been  made  a  commercial 
success  in  this  country. 

One  word  as  regards  the  silicon,  which,  we  have 
seen,  is  useful  as  a  combustible  in  the  Bessemer 
process.  This  substance  produces  both  red  and 
cold  shortness  in  steel,  which  has  to  be  worked,  if 
present,  in  even  so  small  a  quantity  as  two-tenths 
per  cent.  But  in  the  production  of  sound  steel 
castings,  it  has  been  found  to  exert  a  very  bene- 
ficial influence  by  preventing  the  metal  from  be- 
coming honey-combed  by  escaping  gases  while 
solidifying.  It  exerts  its  influence  by  combining 
with  oxygen,  which  would  otherwise  unite  itself  to 
carbon,  and  form  a  gaseous  compound ;  the  silica 
thus  produced  passes  rapidly  into  the  slag  in  com- 
bination with  manganese,  which  is  introduced  at- 
the  same  time  as  the  silicon  in  an  alloy  containing 
them  both. 

In  consequence  of  the  extremely  high  tempera* 
ture  which  we  can  command,  either  in  the  Bessemer 
or  open-hearth  processes,  it  is  possible  to  obtain 
in  a  molten  state  metal  practically  free  from  carbon, 
or  containing  carbon  to  any  required  amount.  It 
is  sufficiently  obvious  that,  having  regard  to  the 
original  and  commonly  understood  meaning  of  the 
word  steel,  some  other  name  should,  strictly  speak- 
ing, be  applied  to  all  metal  manufactured  by  these 
processes,  which  cannot  be  hardened  and  tempered. 
In  practice,  however,  there  are  many  obstades  in 
the  way  of  this  being  done,  and  it  has  become 
customary  to  designate  by  the  term  steel  all  the 
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metal  which  has  been  produced  in  a  molten  con- 
■dition  by  the  Bessemer  or  opoc-hearth  furaaces- 

11  thuB  has  resnltcd  that  we  apeak  of  steel  shipB, 
Eteel  boilere,  and  steel  raib.  The  metal  of  whiuh 
i^hip  platea  are  madeciniains  about  jrifetha  per  cent, 
of  carbon,  that  for  boilers  about  I'^ths,  while  railfl 
uaually  have  about  i^stha.  The  first  and  the  aecond 
■could  not  bo  approciiibly  hardened,  and  the  third 
is  considerably  below  what  would  formerly  hare 
been  considered  »t«el. 

Although,  then,  metal  poflsessinK  the  true 
characteristicB  of  stool  can  be  made  by  these 
processes,  yet  that  which  is  ordinarily  made  ia  not 
steel,  but  a  metal  called  into  existence  by  our 
recoatly  acquired  power  of  obtaining  uu  oitremely 
high  temperature. 

This  new  metal,  as  wo  may  fairly  call  it,  has 
properties  far  exccdling  those  of  wrought  irot,  and 
it  has  only  been  a  question  of  time  to  make  this 
universally  felt. 

At  the  present  moment  new  iron  rails  are  things 
of  the  past,  and  wooden  sleepers  have  begun  to 
follow  in  their  wake,  it  having  become  apparent 
to  all  that  our  new  metal  will  he  an  economical 
substitute.  So  with  ships,  the  wooden  walls  ot  old 
England  are  no  more.  Steel  has  not  only  eu[iple- 
mented  wrought  iron  where  it  was  used,  but  the 
wood  also. 

At  present  there  is  but  one  sound  reason  why 
steel  should  not  univcrsaUy  replace  iron  with 
advantage,  and  that  is,  that  in  some  cases 
cheaper  to  employ  iron.  Statistics  show  us  that 
the  enormous  quantities  of  steel  now  manuffictured 
have  but  little,  if  at  all,  affected  the  production  ot 
wrought  iron.  It  is,  however,  1  am  convinced, 
but  a  question  of  time.  When  the  day  comes,  and 
every  day  brings  us  nearer  to  it,  when  steel  vrillbe 
manufactured  as  cheaply  iisiron.  then  will  wrought 
iron  bo  a  thing  of  the  past  amongst  the  great 
civilised  nations. 

One  word  as  regards  the  employment  of  steel 
made  by  these  modem  methods  tor  cutlery. 
Cutlery  manufacturers  would  tell  you  that  it  ic 
useless  for  the  purpose ;  nevertheless,  on  the  Conti- 
nent, it  is  very  largelyused,  and  in  this  country  to 
u  considerable  extent.  I  do  not  hesitate  to  assert 
that,  with  Bailable  ores  and  proper  care  in  the 
luanufacture,  steel  well  suited  for  cutlery  can  be 
made  both  in  the  open-hearlh  and  the  converter. 
The  essential  in  the  ore  is  that  it  shoidd  not 
contain  phosphorus  ;  with  but  a  trace  of  phosphor 
present,  a  good  cutting  edge  could  never 
obt-ained. 

I  have  endeavoured  to  show  you  this  evening 
what  progress  has  really  consisted,  and  how  it  has 
lieen  brought  about.  If  we  glance  hack  for  a 
moment,  we  see  that  the  open-hearth  processes 
eoibody  tlie  same  principle  as  the  first  process  hy 
which  iteel  wsa  pit)duced,  viz.,  the  mutual  action 
of  carburised  iron  and  oxide  of  iron  on  one  another, 
and  the  Bessemer  process  is,  after  all,  though  a 

Slendid  offspring,  only  the  natural  descendent  of 
0  finery  process,  the  origin  of  which,  as  wo  have 
seen,  was  due  to  modifications  in  the  primitive  blast 
tumaccB.  There  is  perfect  continuity  throughout, 
and,  after  all,  what  more  natural  ?  Pro^ssinthe 
art  of  manufacturing  steel  has  been  the  joint  work 
of  the  scientific  chemist  and  the  engineer.  As  in  the 
past,  so  in  the  future,  success  will  depend  upon 
these  two  elements  working  harmoniously  together. 


DISCUSSION. 

Xichael  flcott  remarked  thnt,  within  the 

tessor  HuutiagWu  had  given  loiosclf,  they  « 

have   bad   a  more  complete  sketch  of  stee 

hire.     He  would  venture  to  say,  with  regsrf 

or  process,  that  aa  Jiuoes  Watt  left  the  att 

itioidir  perfect,  bo  Mr.  Beaaomer  deserrai 

Oft  left,  uot  only  his  process  practieallj  p 

all  the  appartuB  required  iu  connection  wiUi 

even   now  reverting  to  some  of  hisoli 

8  of  machinery,  tiudjng  they  were  beiler 

..   .,  It  than  those  which  had  since  been  ini 

applitd.  With  respect  to  the  use  of  mauganf* 

jected  to  as  being  expensive,  hut  he  tbongh 

noDther  and  still  more  important  reason  why 

used  in  modt ration.  Dr.  Bieroens,  on  one  oom 

tinned  it  very  properly  as  being',  like  ch»r5 

that  covered  a  miilUtude  ot  evils.    Bntilct 

tbo     evils,     and    he    had    reason  to   bdie 

them.    Not  very  long  ago,  he 


was  something  perfectly  alarming.  He  Bui 
with  respect  to  the  composition  of  the  metal,  ta 
thing  he  coiUd  find  whirh  could  nctoimt  for  in 

u*eful,  and  it  was  very  important,  bnt  ithsdbt 
rather  too  great  an  eitcnt  Wilh  regaid  toth 
and  Pemol  furnaces,  tiicy  had  not  yet  been  vn 
ful  in  EnglunS,  where  the  two  gtcst  ]* 
Bessemer  and  Siemens  were  preferred.  On* 
advantage  claimed  was  that  the  time  wonU 
for  producing  a  charge  of  steel.  No  doniA  1 
produce  steel  in  less  time  ;  but,  on  the  ' 
sij/iple  furnace  shown  in  the  diagram,  tot 
process,  wsa  still  supposed  to  be  t^c  Ije 
regard  to  the  Bessemer  process,  he  hid 
ot  Ihevcryhighestqaality produced byit.  E 
aa  the  rcBder  ot  the  paper  had  said,  that  I 
produced  for  cutlery  or  for  any  other  po 
it  did  require  vctj  curcful  niteiition.  Al 
Bessemer  process  seemed  to  have  token  the  r 
the  rail  trade,  and  the  Siemens  process  the  d 
the  plat«  trade,  when  the  amount  ot  cub 
ticmely  low  and  the  tests  extremely  high.  B 
vatious  had  been  made  as  to  the  recent  im; 
iu  steel,  the  progress  had  been  so  rapid  that 
ouly  a  quustiuu  of  years  or  even  months,  but 
of  weeks  and  days.  During  the  recent  mu 
Iron  end  Steel  Institute,  in  London,  scrme 
a  startling  eharaoter  bad  been  brought  f' 
that  those  interested  in  the  subject  reqnip 
their  information  up  to  the  latest  possible 
Inference  bad  been  made  to  the  diflgtam  0 
which  he  believed  represented  Dr.  SienM 
improvement  iu  gas-producera.  Perbipi 
be  rather  too  technical  to  go  into  it,  but  i 
understotd,  it  bad  been  a  great  snccetf.  J 
seemed  to  have  the  elements  of  success  ia  it- 
Ut.  Bboolbred  said  he  shonld  like  ta  ul 
Huntington,  who  he  believed  had  carried  on) 
experiments  with  regard  to  this  material  calla 
to  give  some  information  aa  to  its  capabUili 
struclive  purposes.  To  himself  and  tomiay 
branch  of  the  subject  was  bsooming  of  gR* 
The  question  of  the  importance  ol  the  vast  i* 
substitution  of  steel  for  iron  had  not  been  no 
upon,  cdnco  there  was  scarcely  any  hrandi  ' 
was  at  present  used  where  eted  was  a 
taking  its  place.  On  the  othe>  hand, 
inttancea  which  had  oome  within  hit  o 
ledge  of  etmotural  use,  the  ezpnue  ttti 
'  icttoD  of  steel  in  ths  tmdioxTf  fttnt 
double  T,  required  Icr  jcMta  and  ■ 
its   greater  strangth  into  oonside 
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3.-^  proved  to  be  prohibitory.    They  were  told  would  coutinue  to  hold  its  own.    He  remembered  an 

mj  the  price  might  be  brought  down ;  but  a  ex-prcaldent  of  the  Institution  of  Ciyil  Engineers  re- 

ago  1^  had  oooasion   to  ask  one  of  the  marking,  not  long  ago,  that,  in  his  opinion,  before  many 

cers,  and  he  foimd  that  such  was  not  the  years  were  over,  for  all  purposes  except  the  ordinary 

'^     present.      With    regard   to    the    Siemens* s  working  of  a  blacksmith's  forge,  steel  would  be  used  in 

vblite  furnace,  it  might  perhaps  be  interesting  place  of  iron.     But  they  were  evidently  a  long  way  from 

L^aoa   how   very  largely  they  had  oome    into  that  as  yet.     There  was  no  doubt  that,  however  good  the 

the   industrial   arts    g^enerally  ;    in    fact,    it  qualities  of  steel  might  bo,  there  still  remained  a  great 

^lie   use  of  fuel    in  the    g^aseous    instead    of  many  prejudiced  to  be  overcome,  and  recent  ocourrenoes, 

&i<i  state.      A    short  time    ago  he  had   occa-  with  which  most  cf  them  were  familiar,  were  lil^elj  to 

>     xnike  some  inquiries   on   that    head,   and  it  retard  its  progress  considerably  in  the  near  future.  That 

MUi.ted  out  to  him  that  in  the  year  1879,   pro-  those  difficultien  would  ultimately  be  surmounted  nobody 

T&o  less  than    3|  million   tons  of  coal  in  the  would  for  a  moment  doubt,  but,  at  the  same  time,  there 

L  Kingdom  were  converted  into  gaseous  fuel,  by  oould  be  no  question  that  a  great  deal  yet  remained  to 

of  this  regenerative  furnace,  in  various  branches  be  accompli^ed  by  the  chemist,  the  metallurgist,  and 

iustry.     'Diat    showed  how  largely  the  use  of  the  eng^eer,  before  thev  found  a  metal  which  for  all 

^^  fuel  was  g^wing  ;  and  not  long  ago,  in  that  purposes,  and  under  tdl  circumstances,  was  perfectly 

^oom,  there  was  an  interesting  discussion  on  the  trustworthy.     He  should  have  been  glad  if  the  Pro- 

^ioQ  of  using  gaseous  fuel  in  domestic  arte,  in  fossor    had    shown    amongst    the    many    interesting 

^  to  get  rid  of  London  fog  and  smoke.  diag^rams  illustrating  his  paper    the  fixed  converter, 

'»  «  «»         «  »   *        .J  'i.     •  vi.  1-    •  X      ^       I.  which    was    adopted    at    Gefle,    in     Sweden,     at    a 

^.  I,  Maxwell  lyta  said  It  might  be  mteiestmg  to  ^j      ^^         of    the    Bessemer    process.      He 

t  a  discussion  on  the  question  of  the  honey-oomb-  teUeved    that    there     were    still    in    operation     in 

wluch    oojurred    in    Bessemer    steel   castwigs.  g^eden  some  fixed  converters,   and  that  on  account 

•  anbject  had  caused  a  deal  of  discu^on,  and  vet  ^f  the  great  purity  of  the  pig  iron  used  in  that 
^nercr  seemed  to  have  been  any  satisfactory  expla-  country,  Bessemer  steel  was  there  made  without  the  use 
QBg^yen.  It  had  been  said  that  sdicon  or  silicide  ^^  nian>aneso.  They  were  given  to  understand,  by  no 
^bmnar  added  to  the  metal,  caused  a  decomposition  ^^^  an  authority  tliii  Dr.  Siemens,  that  it  was  quite 

*  ooduded  gases  theremoont^ned  but  thMwoid^  wiUiin  the  boimds  of  posaibiUty,  if  not  already  an 
itr  to  be  not  quite  the  case.  But  it  seemed  to  him  accomplished  fact,  that  ierjgooi  steel,  even  the  best, 
theou-bon,  whi^  was  capable  of  deoxidising  sihca  uUght  ultimately  be  made  entirely  without  manganese, 
r  certain  cmsumstances,  at  this  high  temperature,  ^.^^^  j^j.  gieiiens  had  described  as  being  simply  a 
?  ^^»  tendency  rather  to  de-oxidise  any  slag  ^^^^  j^j.  imperfections.  In  the  Bessemer  proce8s,bow. 
b  might  be  contained,  than  to  have  ite  oxygcm  ^j^^^  ^^^^  ^^^  ^^^^^  tl^at  a  great  deal  remained  to 
bavm  from  it,  and  so  to  produce  a  silica  which  ^  accompUshed  before  that  was  attained.  He  should 
d  into  the  slag.  Was  it  not  at  least  equaUy  possible  ^^  ]ike  to  hear  some  details  concerning  the  manu- 
under  those  circumstances  where  sUioon  or  manga-  #..«♦„««  ^t  ^..AA^^  o*««i      -r^o^  ^^  fi,A  T^f^onnf  An^^  that 


rere  aonea  to  tne  metai,  vmi  tnere  migat  oe  pro  -  ^^  ^  considerable  industry  in  some  parte  of  Germany, 

a  W  of  alloy,  mcapable  of  oodudmg  gases  which  ^^  ^;^  j^  ^^^^a  and  France,  though  he  was  not 

I  be  occluded  by  a  purer  iron?    They  knew  that  ^^^^  ^Yi&t  any  puddled  steel  was  now  made  in  this 

>iiZ6  metal,  sdver,  tor  instance,  was  capable  of  country.    It  was,  of  course,  not  employed  to  anything 

iing  oxvgen  gas,  which  it  would  not  do  when  ^^^  ^^^^  ^^^  ^j^^^ent  as  the  steel  made  by  the  Bessemer 

jd.     Perhaps  soine  gentlemwi  nresent  who  had  ^^  open-hearth  process,  which,  for  all  practical  pur- 

ledge  on  this  subject,  would  be  able  to  throw  some  pofle8,^iiight  be  regarded  as  the  only  two  processes  of 

on  the  question.  ^^^  future.   It  was  rather  largely  due  to  the  failure  that 

.  J.  8.  Joani  said  he  should  like,   as  one  who  had  took  place  in  connection  with  the  application  of  puddled 

wed  some  consideration  on  the  manufacture  of  steel  to  ship  building,  that  steel  had  not  been  sooner 

to  add  a  few  words  of  congpratulation  to  what  had  used  for  that  purpose.  Some  thirty  years  ago  a  boat  was 

ly  been  said  on  the  very  excellent  paper  they  had  built  for  Dr.  Livingstone  of  puddled  stool,  and  the  Doctor 

«    If  there  was  any  defective  part  about  it,  it  was,  sent  an  account  of  the  resulte  obtained  to  the  Society. 

pe,  the  absence  of  any  specific  information  as  to  Ue  found,  as  might  have  been  expected  from  the  pro- 

wolte  of  the  prooesses  which  had  been  described,  cess  of  manufacture,  that  it  was  a  material  more  akin 

sir  siatistioal,  commercial,  and  industrial  aspecte.  It  to  wrought  iron,  laminated  and  heterogfeneous,  than  to 

t  be  interesting,  therefore,  if  he  mentioned  the  the  homg^neous  ingpot  metal  with  which  they  were  now 

that,  about  25  years  agfo,  the  total  quantity  of  familiar,  and  the  results  of  ite  application  did  not  realise 

produced  in  the  world  was  under  100,000  tons,  expectations. 

was  previous  to  the  invention  of  the  Bessemer       ---^.      .,,,  i^ij-ir-^        x^*^^ 

•a.      talt  year,  the  total  quantity  of  steel  made  _,  «'•  ^o}^  ^^  «\^~  ^^re  essential  differences  between 

he  Siemens  process  and  ^e  Beiemer   together  Btee  and  iron.     Steel  was  a  more  obdimite  metal  to 

over  4,000,000  tons.    These  figures  would  convey  ^ork     and,    consequently,    could   not  be    worked  so 

idea  ^  the  enormous  progrew  which  had  been  cheaply  as  iron.    In  addition  to  that  there  were  other 

,   in  the   interval,  and  or  the   great  industrial  ow^derations  ;    steel    shafUng   running  m  iron  was 

opment  that  these  prooesses  had  contributed  to  «aid  *«  cut  mto  it;  therefore  tiiere  would  always  be 

r   about      He    did   not  quite    agree   with    Mr.  disadvantages  connected  with  ite  use  for  some  pur- 

finfftao,  in  thinking  that  the  application  of  steel  P<><^^* 

le  xuture  would  be  such  as  to  completely  displace  Mr.  Clemente,  with  reg^ard  to  a  remark  made  that 
It  wma  never  wise  to  prophecy  unless  vou  steel  would  eventually  be  used  for  almost  every  purpose 
ened  to  be  aware  of  the  facto,  but,  having  had  for  which  iron  was  used,  said  he  thought  that  in  the 
ion  recently  to  inquire  into  that  matter,  he  found  construction  of  roof  trusses,  cast  iron  would  con- 
In  ihe  nx  irott-produoing  countries  in  the  world  tinue  to  bo  used,  perhaps  for  ever,  where  there 
Qnat  Britain,  tbd  produmon  of  the  manufactured  were    strains    of    compression.      He    did    not    know 

bad,    within  the   last   ten   years,  increased   by  exactly    what   the    compression    of    steel    was,    but 

r  eent.    Of  course,  that  increase  was  nothing  like  he  knew  the  force  of  compression  of  cast  iron  was  vezr 

leimmte  wxUi  the  increase  which  had  in  the  same  great  indeed.      Malleable  iron,  cast  iron,  and  stoel, 

ral  taken  plaoe  in  the  manufacture  of  steel,  but  it  each  had  qualities  of  ite  own,  and  would  be  used  for 

raiBflient  to  enooorage  the  idea  that  for  a  great  special  purposes.    He  believed  the  Bessemer  steel  was 

'  jeui  to  eome,  at  all  evente,  manufactured  iron  very  well  suited  for  ordinary  purpoees,  for  rails  and 
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oOnnt  fomu  in  whidi  iteel  wu  required  in  the  fonn  of 
maM,  And  that  Biemeni's  steel  wu  more  adapted  for 
plates.  With  rerard  to  honey-oombing,  he  thought , 
that  was  produced  from  the  condensation  of  occluded  gas,  i 
heoanae  there  iras  no  doubt  that  when  metals  were  in 
'  a  haated  state,  oarhonio  anhydride  and  oxide  were 
preaent,  and  aa  the  metal  cooled,  the  gas  would  aUo  cool 
and  Imtb  Tacant  spaces.  The  same  thing  was  found  to 
oooor  on  a  large  scale  in  nature,  in  miner^s  thrown  out 
by  volcanoes.  TheThomas-Gilcbrist  prooess  appeared 
to  be  the  greatest  disoorerj  lately  made  for  removing 
the  phos^orus  from  the  steel,  as  made  in  the  Bessemer 
or  other  pxpoeeees.  It  seemed  to  him  that  there  were 
now  few  i^sopverie*  yet  to  be  made  with  regard  to  the 
monofaotoK  of  steel,  which  had  arrived  almost  at  a 
stats  of  perfeetioD,  and  that  in  the  future  the  perfection 
af  the  m£tal  would  be  more  duo  to  manipulative  processes 
hy  which  small  quantities  of  impurities  might  be  got 

Kr.  Joseph  Ocrdon  said,  with  regard  to  the  observation 
made  about  bringing  the  price  of  iron  and  steel  more 
nearly  togetber,  from  what  the  president  of  the  Iron  aiid 
Steel  Institute  stated  last  week,  it  would  be  confessed 
that  the  prices,  as  far  as  roil  metal  went,  were  as  nearly 
as  possible  togetber  now.  Taking  into  oonsiderBtion 
thediSerence  made  in  the  tests  of  iron  and  steel  platee 
in  ship  bnilding,  he  did  not  think  consumers  oould  very 
-well  ask  steel-makerB  to  come  down  to  the  extremely 
low  pnoes  before  paid  for  ordinary  iron  plates.  In  that 
direction,  he  did  not  think  any  rapprochemtnt  could  be 
expected,  ihongh  be  trusted  it  would  be  possible  to  , 
lednoe  the  abBoTuto  nrioc  of  slcel  in  future,  when  the 
oommoner  ores  whiob  were  found  in  England  could  be 
used  with  the  eipenBive  ores  got  from  abroad. 

fmfsasor  Hnntington,  in  reply  to  Mr.  Soott,  said 
that,  OS  regards  manganese,  the  same  remark  would 
l^iply  to  it  as  to  anything  else ;  it  was  possible  to  have 
too  much  of  it.  If  you  found  metal  which  was 
imperfect,  which,  on  investigation,  contained  too  much 
manganese,  it  was  not  a  thing  to  be  surprised  at,  when 
yoo  remembered  manganese  was  used  in  every  procesc 
by  wbicb  it  was  produced.  Manganese  was  used  in 
every  process  in  the  production  of  steel.  It  was  used 
eqn&lly  in  the  crucible  process,  by  which  the  finest 
cutlery  ever  produoed  was  manufactured,  and  in  the 
Bessemer  and  every  other  proceea.  Unless  Mr.  Sootl 
oould  suggest  some  means  of  getting  gcxid  steel  without 
manganese,  he  feared  they  must  continue  to  use  it. 
TFith  regard  to  the  Ponstud  and  Femut  furnaces,  b(i 
broQgbt  tbem  forward  because  the  paper  was  to  be  or. 
the  t«oent  processes  in  the  manufacture  of  steel,  and 
they  might  fairly  look  upon  them  as  being  at  any  rate  ii; 
the  direction  of  progrefis.  It  was  impoasibK  to  say  until  t 
imoeSB  bad  been  in  use  someyearsUiatit  wasacommer- 
sa;  there  were  many  difficulties 


thongbtalarge  anunmtof  good  wonldnMilL  Lf 

sufficient  simply  to  reduoe  the  notaon  in  ill  p^-    , 

uomplioated  piece  of  metal  work.    As  ngnt^^ 

ibing,  he  bad  attempted  to  explain  what  vat^a^c- 

''--''    ■     the  oanae  of  the  removal  ^ 


oombing  aa  found  by  those  who  had  enMn^K£-- 
the  subject.     Ab  regards  the  alloy  which  Wiw  ~^^ 


from  the  experiments  of  Qroham  and  m^m"^ 
tJiat  all  metal  occluded  gas,  in  fact,  all  Bixu  ^? 
rtvou  the  bottle  of  water  before  him,  if  f — wvmit  ' 
would  show  a  mass  uf  bubbles  of  air  tbntiv'M 
duida  took  up  gas,  and  aa  the  piestnn  mk 
temperature  changed,  so  would  a  gt*'''  — 
oi  gas  be  occluded,  or  given  off.  Tis 
had    rather    taken    him    to    task    tor   oet 


that  much,  he  felt  he  should  have  eioeedsd  kial^J 
write  more.  Thaie  were  many  other  mattti 
like  to  have  mentioned,  but  it  would  have 
detaining  the  meeting  for  a  week.  The  figmiM 
'"  >ned  by  Mr.  Jeans  were  no  doubt  "~* "^ ' 


could  be  found  by  anybody  on  referring  to  tin , — 

*  '     '  ud  Bteel  InsUtulo.    Be  meal 

that  manufactured  iron  woouUl 


any. 
which  required  a  considerable  amount  of 
expenditure  of  a  great  deal  of  brain  power.  It  required 
hondreds  or  thousands  of  m^n  to  be  workingat  a  pro- 
caaa  before  it  was  brought  to  perfection.  Thera  pro- 
BBsans,  to  his  mind,  had  certain  portions  about  ^em 
which  might  ultimately  cause  them  to  be  sucoenful. 
Beyond  that  neither  he  nor  anyone  else  oould  speak 
iriUi  oratainty.  With  regard  to  the  use  of  sted  for 
ooiMtniotive  purposes,  no  doubt  it  poaseased  very  great 
advantage*,  and  like  everything  else  new,  required  to 
be  studied  and  understood.  In  order  to  use  steel  catis- 
laotorily,  it  was  necessary  that  the  architect  should 
know  aomething  of  the  properties  of  the  metal  he  woe 
dealing  with,  and  adjust  the  proportions  of  the  metal 
in  his  Btmctnra  aocordinglv.  He  bad  not  gone  far  inti^ 
the  question,  but  &om  what  he  understood  generally 
thoa  oould  his  little  doubt  that  steel  for  the  pun>osee  of 
•Onltnuition  should  undergo  some  modification  m  form, 
tlka  propertiea  of  the  metal  being  difficult  '  " 
VTO^it  iron.  If  those  who  were  enga«ei 
ct  eonstmotion  would  give  the  metal  a  httle  attention,  ho 


ings  of  the  Iron  and 
be  of  opinion  that  i 

own.  Ho  believed  it  was  a  question  of  tiiBt,i 
prices  coming  down.  As  improvements  woen — . 
time  went  on  the  price  would  come  dotm,  nd  I 
steel,  which  he  did  not  think  any  man  conTOMtdU 
two  metals  would  deny  was  infinilely  aupeikt  to  k 
would  replace  it.  Although  fixed  conTertoi  tail 
their  own  in  Sweden,  wherever  new  ones  mn  |4' 
similar  to  that  employed  in  Europe  generally  vii  ■ 
showing  that  fixed  converters  were  piaotidlly  tIM 
the  past.  Ur.  Jeans  was  not  quito  accurate  inaWj 
to  the  purity  of  the  pig  iron  used  in  Sweden  fsn^ 
the  necessity  of  umng  the  manganese,  becaaiB  it  M 
oontainod  sufficient  for  the  purpose.  Hehadsrti 
to  refer  to  the  puddled  steel  further  than  he  hid.  ' 
would  only  say  in  conclusion,  that  steel  «iia^ 
absolutely  and  indisputably  superior  to  iroa,  lodM 
be  used  for  every  purpose  for  which  wrought  'a»  ■ 

Kt.  F.  Kaxwall  Ijte  wished  to  explun,  wiAi^ 
to  his  i-revious  remark,  that  thsy  knew  thd  ^ 
pure  metals  were  capable  of  dissolving  gas  te  ■■ 
siderable  extent,  whereas  alloys  of  these  mnt^ 
were  not.  One  percent,  of  copper  would  (olaDy^ 
silver  from  dissolving  oxygen,  which  it  took  ^1| 
very  large  quantity  when  in  a  perfectly  pan  (WJ 
BO  would  one,  or  even  a  half  per  ceat.  of  ^M.  J 

vented  from  abiOT-bing  hydrogen.  He  only  duus  •^ 
suggestion  whether  an  alloy  being  formed  beta^j 
and  manganese  might  possibly  prevent  the  sl«i||| 
or  cause  tbe  expulsion  of  the  gases,  and  he  '^"^^ 
was  worth  investigation.  I 

The  Chairman  said  Profeaaor  HontingltB  WQ 
in  a  most  lucid  manner,  an  aoocmnt  of  tl»  ^j 
pointa  in  the  steel  manntaotnrn.  It  wis  i'4'9 
to  deal,  in  the  kpaoe  of  an  hour,  with  i  f|pj 
which  would  fully  oecapy  many  lectnrs^  a"! 
omitting  a  piunt  bent  and  there  which  «<■*  " 
been  inteiestiog  to  alL  In  ooonectlon  wilb  di^* 
subject — bonej-ccmfaliig'— 'fot  Instanirtt.  b*  hid  w  ■ 
f  erred  to  the  intereating  and  iiaportant  n«dl  4 
by  Sir  Joaeph  Whltworth  on  Qb  uuuifwww  '' 
,  but  it  was  impoanbla,  in  tin  tima  M  Ua  A 

I  have  dealt  with  the  whole  Bahi«atB ' 

mcmi;  lo  Lnoae  ot  That  ateel  had  made  eDonncnia  kodb  h^  ^s 
iga«ed  in  Uie  arte  admit,  but  they  had  mncdi  to  loaia ;  tfa^  »■«(** 
littleattention.hQ  I  not  yet  quite  in  append  with  NaltathKiata^"l 
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bmdl 

od  he  beliered  e»ery  one   

o  ntufactoiy  definition  vet.  Again, 
•e  TBTietiea  of    iteel  »ai  the  eitn- 

modifiostioiu  which  it  underwent 
a  the  actiui  of  beat  mtder  different 
I  effecte  produced  by  hudeninR  and 
tnigbt  be  mlmost  said  to  Enow 
gentlemen  like  FrofeBear  Huntingdon, 
vtilj  and  practically  with  theae  sab- 

loobed  with  confidenoe  to  make 
nitiona  to  the  knowledge  of  the 
he  oonditiona  which  wowd  inRure  a 
nr^  of  vteel,  and  of  the  proper  methods 
.e  would  conclude  by  moTing  a  corditd 
Profenor  Huntington  for  tbo  oioellent 
te  had  brought  (he  sabiect  onder  their 
Se  amount  of  food  he  iuti  gitea  them 


rascARied 


icons  OBOIKAST  nxaroMQ. 

*y  :8th,  1881 ;  F.  J.  BaAirwELL, 
.B.tj.,  Chairmaii  of  the  ConnoU,  in 

otudidatoB  were  proposed   for 
■era  of  the  Society  :— 


Hilton,  F.I 
on,  LiTStpool. 
1.,  Bush-lane,  Coniion- street,  E.C. 
.  29,  Prince' s-eate,  8.W. 
Edward    Banng,    12,    Hyde-park- 

candidates  irere  balloted  for,  and 
ibers  of  the  Society : — 


Capt.     Arthur,     Adiley   Wmkd, 

mndreth,  13,  PeUuun- orescent.  South 

V. 

d   H.,   M.A.,   F.C.S.,  F.G.B.,    23, 

helsea,  S.W. 

Q,  Fairlight-riUa,    Bydenham-road, 

ay,  F.C.B.,  38,  QraoeohiuDh -street, 

oihy,   IS,  Charles- Btreet,  Berkeley- 


ty  waa  first  utilised  for  practical 
•t  of  prodocing  it  preoladed  its 
nythin^  but  giving  ngualt  or 
nd  delicate  apparatus,  requiring 
nta  to  perfonn  tbeir  ftmctirms; 
MTcry   of   the    dynamo-electric 


principle,  some  fourteen  years  ago,  powerfnl 
electric  currents  have  been  placed  at  our  oifpoaal, 
I  at  a  coat  wbioh  enables  na  to  tnuufonn  into  com- 
mercial prooeMes  a  nnmbrr  of  eKperinumta  vhioh, 
up  to  that  time,  served  only  aa  iUuatrationa  of 
sdentillo  lectures. 

The  machines  wbioh  have  oanaed  thia  reTolntion 
in  the  application  of  electricity  con^t  essentiallT 
of  two  portB— the  fixed  eleotio-mogneta,  by  which 
a  powerful  magnetic  field  is  created,  and  the  re- 
volving armature,  which  is  conueot^  with  tbe 
commutator.  When  the  machine  is  in  action,  tho 
rapid  motion  of  tbe  oopper  wire  througb  the 
magnetic  field  induces  on  electric  current,  wbicb 
leaves  the  helix  by  the  bruahea  pressiiig  against 
the  commutator  on  opposite  sidea.  ^om  the 
brushes  the  current  passes  to  the  electro- magnets, 
and  afterwards  to  the  outer  circuit,  where  it  has 
to  perform  the  useful  work.  In  traversing  tbe 
ooila  of  the  electro- magnets,  it  increasea  the 
intensity  of  the  magnetic  field,  which  in  its  turn 
induces  a  more  powerful  current,  and  this  mutual 
strengthening  of  current  and  magnetic  field  goes 
on  nntil  a  balance  estafaliabea  itself  in  the  manner 
afterwards  described. 

The  researches  of  Sir  William  Thomson,  Dr. 
Hopkiuson,  Professor  Ayrton,  and  others  have 
proved  that  anoh  machines,  if  properly  oonstructed, 
will  i«nder  in  the  form  of  electrical  work  up  to 
90  per  cent,  of  the  energy  expended  upon  tnem 
in  the  form  of  motive  power.  It  may,  there- 
fore, be  oonoeded  that  they  are  very  efficient 
transformers,  and  that  we  can  hardly  hope  to 
exceed  the  results  already  obtained  by  the  best 
types  of  dynamo -electrio  machines.  If,  instead  of 
using  such  a  machine  to  generate  electricity  yon 
•end  a  current  into  it,  the  magnetic  attraction 
created  between  the  polea  of  the  electro-magnets 
uid  the  currents  bvversing  the  armature  will 
cause  the  latter  to  rotate,  and  this  motion  can  be 
communicated  to  other  machinery  in  the  usual 
ways.  A  pair  of  such  machines,  oneforproducing 
electricity  and  the  second  for  re- transforming  the 
current  into  motive  power,  can  therefore  be 
utilised  for  transmitting  power  to  a  distance.  In 
order  fully  to  understand  tbe  manner  in  which 
thia  transmiasion  is  effected,  a  large  number  of 
experiments  were  made  at  the  worics  of  Messrs. 
tjiemens  and  Halske,  in  Berlin,  bv  Dr.  Frolioh,  and 
Uke  results  obtained  were  laid  before  tbe  Boyol 
Academy  of  Science  in  Berlin  by  Dr.  Werner 
Siemens  on  the  16th  November,  1880. 

The  princi^  conclusions  arrived  at  were  the 
following :— On  applying  Ohm's  law  to  a  magneto- 
electric  machine  (a  machine  with  permanent 
magnets)  we  find  that  the  strength  of  current  for  a 
given  t«tal  resistance  is — 

»XMX« 


C1-) 


c-"^ 


In  this  formula  0  signifies  the  strength  of 
current ;  n,  the  number  of  convolutions  of  wire 
on  the  armature ;  t>,  the  number  of  revolutions  per 
minute ;  B,  the  total  resiatonce  in  circuit ;  U,  the 
total  E.M.F.  produced  by  tbe  permanent  magneta 
and  the  iron  of  the  armature  in  one  convolution  of 
wire,  when  v  =  1 ;  thia  quantity  will  afterwards 
be  called  "  ^ective  magnetism     of  the  machine. 

The  same  formula  holds  good  for  a  dynamo- 
electric  machine.  In  this  case,  however,  the 
"effective   magnetiam"    (U)    depends    on    the 
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strength  of  current  (C),  and  the  formula,  by  sub- 
fltituting  /  (C)  for  n  (M),  becomes — 


(2.) 


OP  ■— —    ==-= 


/(C) 


R* 


In  the  latter  form,  the  very  important  law  is 
expressed  that  the  strength  of  the  current  in  a 
given  dynamo-electrio  machine  depends  only  on 
the  ratio  of  the  number  of  revolutions  per  minute 
to  the  total  resistance  in  circuit.  If  we  deter- 
mine, therefore,/ (G)  for  a  machine,  we  can  calculate 
beforehand  the  strength  of  current  it  will  produce 
vdth  a  given  number  of  revolutions  in  a  given 
resistance. 

The  first  series  of  experiments  was  made  to 
test  the  correctness  of  this  conclusion,  and  the 
curves  I.,  II.,  and  III.,  embody  the  results  obtained 
by  working  one  of  the  largest  "  Siemens'  '*  dynamo 
machine  (type  Dq.)  through  various  resistances 
at  diffierent  speeds.  The  total  resistance  of  the 
machine  was,  in  case  (I.),  '-klio  S.U. ;  in  case  (IL), 
•725  S.U. ;  and,  in  case  (III.),  7-14  S.U. 

By  way  of  comparison,  the  curve  IV.  was  set 
out  from  results  published  by  Messrs.  Meyer  and 
Auerbach  in  '*  Wiedemann's  Annalen,"  Band  8, 
p.  494,  who  had  experimented  with  a  **  Gramme  " 
dynamo  machine.  As  will  be  seen,  all  these  curves 
do  not  differ  materially  from  a  straight  line,  and, 
for  the  limits  of  practical  working,  they  fully 
confirm  the  above  theory.  There  exists,  there- 
fore, a  curious  sim^^^ty  between  magneto-electric 
and  dynamo-electnc  machines.  In  both,  the 
strength  of  current  is  proportionate  to  the  ratio 
of  revolutions  per  minute  to  total  resistance, 
although  the  magnetism  of  the  magneto  machines 
is  a  constant  quantity,  and  that  of  the  dynamo 
machines  varies  with  the  strength  of  current. 
The  important  difference  between  the  two  kinds 
of  machine  is,  that  magneto  machines  give  a 
current  however  slow  their  motion  is,  whereas 
djmamo  machines  only  begin  to  give  a  current 
when  the  ratio  of  number  of  revolutions  to  total 
resistance  attains  a  certain  magnitude. 

The  nature  of  the  /  (C)  was  then  further 
examined,  and  the  influence  on  the  magnitude  of 
the  '*  effective  magnetism  "  of  the  currents  set  up 
in  the  iron  of  the  armature  by  its  quick  rotation 
in  a  magnetic  field,  and  by  the  currents  traversing 
the  coils  of  the  armature.  The  results  arrived  at 
are  represented  by  the  curves  V.,  VI.,  VII.,  for  the 
large  Siemens  machine,  and  by  the  curve  VIII.  for 
the  Gramme  machine  referred  to  above.  They 
show  that  at  first  the  "  effective  magnetism " 
increases  in  proportion  to  the  increase  of  current, 
then  it  deviates  more  and  more  until  it  very 
gradually  reaches  a  maximum,  and  for  still  more 
powerful  currents  it  decreases  again.  The  latter 
peculiarity  is  to  be  accoimted  for  by  the  fact, 
that  the  iron  bars  of  the  electro-magnet  cannot 
be  magnetised  beyond  a  certain  point,  whereas 
the  diminishing  influence  of  the  currents  on  the 
magnetism  in  the  iron  of  the  armature  increases 
continually  with  the  strength  of  these  currents. 
In  practical  applications  such  powerful  currents 
are  seldom  met  with,  and  it  will  suffice  for  the 
present  purpose  to  assume,  that  the  "effective 
magnetism  gradually  approaches  a  TOaximum. 
^  when  two  machines,  identical  in  their  construc- 
tion, are  connected  to  transmit  power,  the  **  effective 
magnetism  "  in  both  should  be  equaJ,  as  the  same 


current  circulates  through  both  of  th 
following  equations  will,  therefore,  exu 
the  various  quantities : — 

E^  =:  ff  M  r^  ;  E,  »  m  M  r, ; 


K 


«MX 


£ 


Wi=axE,  XO  =  «C*R    — 


r. 


Wa  =  a  X  E,  X  C  -  a  C*  R  — - 
H=:aXC*  XR;  Wi=H  +  ^ 


W, 


lii' 


In  these  formulae  the  index  1  ref 
machine  producing  the  current,  and  t 
to  the  machine  giving  out  the  power 
for  electro-motive  force ;  n,  M,  r,  ?- 
the  same  quantities  as  before;  a  is 
depending  ux>on  the  construction  of  th( 
H  is  the  heat,  generated  in  the  system 
work  expended  upon  the  primary  maci 
the  work  given  out  by  the  secondary  i 
is  the  useful  effect. 

In  comparing  these  formulae  with  o 
it  is  easily  seen  that  they  cannot  be  q 
This  is  most  conspicuous  with  the  foni 

V 

useful  effect,  N  =  ~,  according  to 

should  be  greatest  tne  more  the  vel 
second  machine  approaches  the  velocit 
machine,  whereas  actual  exx>eriment4  i 
is  a  maximum  for  a  certain  velocity  o' 
machine,  and  will  decrease  for  an^ 
lesser  number  of  revolutions  of  the 
machine.  The  cause  of  this  discrep 
influence  of  the  so-callod  Foucault* 
which  are  set  up  in  the  iron  of  tl 
armatures  by  the  proximity  of  the  powe 
magnets. 

In  the  primary  machine  these  cuirei 
in  the  same  direction  as  the  currents  i 
ing  wire  of  the  armature,  and  by  we: 
*' effective  magnetism,"  and,  conseq 
E|M.F  —  E, ,  they  increase  the  work  V 
upon  the  primary  machine.  In  tb( 
machine,  however,  in  which  the  armat 
the  opposite  direction,  these  Foueault  ciu 
late  in  the  opposite  direction  to  the  cur 
armature  wires,  andbythusstrengtheni 
tive  magnetism  and  the  electromotivi 
they  diminish  the  work  Ws,  given 
secondary  machine. 

As  our  machines  are  euppoaed  to  be 
construction,  the  following  formula  '9 
the  relative  proportion  of  the  diffls:^ 
tics  relating  to  the  Foueault  currents  :- 

M,  =:M--«», ;  M.  »H  +  #r, 


^'i^ 


Ml 


1  E.. 


M.» 


JLaB 


U 


M  signifies  the  effective  magnetitoit 
would  be,  if  no  Foaoaolt  onrreati  euAfl 
Ma,  the  actual  effective  magoetiaia  < 
machines ;  e^  and  c,,  the  itrenuB^  of  tl 
currents;  u,  the  zesistaiioe  taxoa^ft  i 
currents  ciroulate;  vandfiylumiigthiMi 
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and  e  being  a  oonttant,  depending  on 
Action  of  the  machines, 
alculate  from  the  above  equations  the 
[^  and  Ms,  substitating  at  the  same  time 

we  have: — 

=  M(l-yr,);  M^  =  M  (1  +  y  r.) ; 
the    electromotive    force    of     the    two 

=  »M,  I',  =«M(l  —yr,)  Vj  ; 
.  =  »  M.  ».  =  »  M  (1  -f  y  r,)  I'a  ; 

as  for  the  current — 


-E. 


nM 


e  work  expended  and  given  out  respec- 

VV|  =  an  CM,  r,  -{"  ^^i  ^i  *'i  J 
W,  =  an  CMj  r,  —  ae^  M,  r,  ; 

ibstitute  p  = 


n^u 


»CEi  +;>Ej3;  W,  =  a  CE,  — i?  E,  ; 

=  ^,  ^^ri-P  (E.+E,)-l. 

W,         E,L  «C  J? 

rE    -  E,) ;  F,  =  1)  E,»  ;  F,  =  i>  E,»  ; 
Vj  =  W,  +  H  +  F,  +  F,. 

>rmul£e  the  symbols  have  the  same  signi- 
before,  and  F^  and  Fs  signify  the  work 
le  Fouoault  currents. 
2trical quantities  £,,  E^*  and  C  admit  of 
neasurement,  and  by  the  help  of  the 
mulaB,  the  quantities  W^  and  Wj  can 
ined  beforehand,  when  the  constants  of 
aes  are  known. 

number  of  experiments  were  then  made, 
kll  the  quantities  were  measured,  and  the 
results  were  compared  with  the  quantities 
from  the  above  formulee,  and  it  was 
\t  they  agreed  very  well.  It  is  hardly 
to  observe  that  these  formulsB  are  appli- 
ill  types  of  dynamo-electric  machines, 
their  construction  may  be,  the  character 
)e  determining  the  constants, 
a  of  utilising  these  machines  for  trans- 
i  power  presented  itself  to  Dr.  Werner 
is  long  ago  as  1867,  when  he  discussed 
'aris  Exhibition  with  other  members 
dry  the  possibility  of  elevated  electric 
but  the  dynamo  machine  was  at  that 
sufficiently  developed  to  admit  of  a 
execution  of  the  idea,  and  when  the 
ore  perfect  forms  were  invented  electric 
aonopolised  for  a  time  all  the  attention 
>estowed  upon  the  practical  application 
chines. 

the  efforts  which  have  been  made  to  in- 
ectric  lighting  on  a  large  scale,  the  idea 
Lg  the  light-giving  machines  during  day- 
istribute  power,  has  come  to  the  front 
1  as  such  an  application  means  a  further 
I  of  the  invested  capital,  the  combination 
^  with  iraiisiaisfiion  of  power  is  sure  to 

m  pmpote  a  central  station  has  to  be 
d  in  a  distriot,  in  which  powerful  steam- 
rorking  on  the  most  economicid  princi- 
I  m  immber  of  dynamo  machines,  which 


produce  the  electric  currents.  Secondary  batteries, 
similar  to  those  oonstructed  by  M.  Plants,  and 
unproved  by  M.  Faure,  may  be  employed  to 
receive  the  electricity,  and  keep  it  reaoy  for  use 
in  the  same  manner  as  the  gas  is  stored  in  large 
gas-holders,  and  as  accumulators  are  used  in  con- 
nection with  hydraulic  machinery. 

From  the  station  cast-iron  pipes  are  laid  through 
the  streets,  similar  to  those  now  in  use  for  dis- 
tributing gas  or  water,  and  insulated  wires  are 
drawn  into  them  for  conveying  the  currents  from 
the  machines  to  their  destination.  At  convenient 
intc'rvals  the  wires  are  made  accessible  by  so- 
called  "  road  boxes,"  inserted  in  the  pipes,  from 
which  the  connection  to  houses  or  lamp-posts  can 
bo  made.  Two  separate  sets  of  wires  would  be 
required  for  the  lighting  and  for  the  transmission 
of  power,  the  commutators,  for  directing  the 
currents,  being  placed  in  the  station;  and 
additional  commutators  could  be  fixed  in  the 
houses  for  switching  the  current  from  secondary 
machines  to  lamps,  without  communicating  with 
the  station. 

There  is,  no  doubt,  that  much  has  to  be  learnt 
before  all  the  details  of  such  a  central  station,  and 
of  a  practical  system  of  distribution  have  been 
brought  to  perfection ;  but  there  are,  nowadays, 
few  obstacles  that  cannot  be  surmounted,  and  even 
our  present  knowledge  is  advanced  enough  to  teach 
us  that  there  is  nothing  impossible  in  the  idea 
sketched  out  above. 

When  a  certain  amount  of  power  has  to  be  trans- 
mitted by  electricity  to  the  given  distance,  it  is 
easy  to  determine,  experimentally,  what  power  is 
required  to  drive  the  primary  machine,  as  the 
exact  conditions,  imder  which  the  trial  was  con- 
ducted, can  be  readily  reproduced  in  the  practical 
application.  In  this  respect,  the  transmission  of 
power  by  electricity  possesses  a  great  advantage 
over  the  transmission  of  power  by  water  or  air,  as 
the  friction  and  leakage  of  the  pipes,  through 
which  the  latter  have  to  be  conducted,  can  never 
be  determined  in  advance.  It  further  has  the 
advantages  that  the  secondary  machine  works 
without  producing  any  waste,  which  has  to  be  dis- 
posed of,  and  that  the  small  size  and  low  weight 
of  the  machines  obviates  the  necessity  of  heavy 
foundations  for  them. 

In  considering  the  possibility  of  employing  the 
electric  current  to  distribute  power  from  a  central 
station,  the  proportion  of  the  power  given  out  by 
the  secondary  machine  to  the  power  expended 
upon  the  primary  machine,  will  not  be  of  that 
deciding  influence,  as  is  generally  supposed. 
Granted  even  that  not  more  than  than  45  per  cent, 
of  the  power  expended  can  be  reclaimed,  it  will 
still  be  possible  to  produce  the  power  required  at 
a  cheaper  rate,  than  if  each  small  place  had  its  own 
steam-engine.  For,  at  the  central  station,  1  h.p. 
could  be  produced  by  the  large  steam-engines  with 
about  2^  lbs.  of  coal,  so  that  1  h.p.  given  out  by 
the  secondary  dynamo  machine  would  be  produced 
by  burning  5  lbs.  of  coal  per  hour.  There  are  few 
small  steam-eng^es  which  will  produce  a  horse- 
power with  that  expenditure  oi  fuel,  and  if  we 
take  into  account  the  trouble  and  risk  connected 
with  the  running  of  steam-engines,  it  may  be  readily 
admitted  that  this  loss  is  no  real  obstacle  to  the 
introduction  of  the  electrical  transmission  of 
power.    Of  stUl  less  consequence  will  this  lost  be 


670 


J0X7BNAL  OF  THE  SOCHETT  Of  ASTS,  Mat  SO,  1881. 


where  waterfalls  or  other  natural  forces  can  be 
employed  to  drive  the  primary  machines,  in  which 
case  the  power  would  cost  practically  nothing, 
beyond  the  interest  on  the  capital  and  the  deprecia- 
tion of  ihe  machines.  The  applications  which  it 
has  hitherto  found  have,  to  a  certain  extent,  been 
of  a  tentative  nature  only,  and  on  a  small  scale, 
but  they  are  nevertheless  very  instructive,  as  they 
show  that  economical  results  can  be  obtained  by  it. 

About  three  years  ago.  Sir  William  Armstrong 
erected  a  turbine  at  his  country  seat,  Craigside, 
near  Newcastle,  and  drives  by  it  a  Siemens 
dynamo-electric  machine,  the  current  of  which  is 
conducted  to  his  residence  about  half  a  mile 
distant  from  the  waterfall.  In  day-time  this  cur- 
rent transmits  the  power  of  the  turbine  to  the 
house,  where  it  is  used  for  various  purposes,  and  at 
night  it  is  converted  into  light  by  means  of 
•*  Swan  "  lamps,  of  which  it  works  between  thirty 
and  forty.  This  application  deserves  special 
mention,  because  it  is  one  of  the  earliest 
examples  of  tracsmission  cf  power  by  electricity 
for  practical  and  permanent  purposes. 

In  the  same  way  Dr.  Siemens  utilises  some 
dynamo  machines  at  his  country  house  near  Tun- 
bridge- wells,  the  power  to  drive  the  primary 
machines  being,  in  this  case,  obtained  by  means  of 
a  Tangye  *'  Soho  *'  steam-engine.  The  waste  steam 
from  the  engine  is  utilised  to  warm  the  hot  houses, 
and  the  gardener  attending  the  houses  takes  also 
care  of  the  steam-engine  and  the  dynamo  machines 
driven  by  it.  In  this  way  the  cost  of  fuel  and  of 
attendance  is  reduced  to  a  minimum. 

The  electric  current  is  utilised  during  the  whole 
of  the  night  to  produce  two  lights,  by  the  influence 
of  which  various  fruits  and  plants  are  growing ; 
and  the  current,  in  daytime,  from  one  machine 
sets  in  motion  a  similar  machine,  which  works  the 
chaffcutter,  and  some  other  machinery,  at  the  farm 
about  a  quarter  of  a  mile  away  from  ^e  hothouses. 
The  current  from  the  otiier  machine  is  conducted 
to  the  pumping-house,  a  distance  of  about  hfdf  a 
mile,  and  the  secondary  machine  there  has  sup- 
planted a  small  vertical  steam-engine  that  used  to 
pump  the  water  up  to  the  house.  In  this  case,  the 
return  conductor  is  formed  by  the  wire  fence,  care 
being  taken  to  connect  the  wires  from  one  side  to 
the  other  of  the  intervening  gates. 

By  these  arran^ments,  one  man  at  the  farm 
can  do  the  work  ox  three ;  and,  instead  of  a  man 
having  to  drive  a  steam-engine  at  the  pumping- 
station,  to  say  nothing  of  transporting  coals  &ere, 
and  losing  time  in  getting  up  steam,  he  can  set 
the  pump  in  motion  without  going  near  the  place, 
an  occasional  visit  only  being  required  for  refilling 
the  lubricators. 

There  are  many  similar  instances,  in  which  it  is 
advantageous  to  connect  a  number  of  small  ma- 
chines, which  work  at  irre^lar  intervals,  by  means 
of  the  electrical  transmission  of  power  with  one 
•team-engine,  not  only  when  the  oistance  between 
the  machines  is  considerable,  but  also  when  they 
are  comparatively  close  together. 

Several  applications  of  the  latter  nature  have 
been  made  at  Messrs.  Siemens's  works  at  Charlton ; 
among  others  the  apiMtratus  for  testing  tiie  me- 
chanical strength  of  cables,  is  set  in  motion  by  a 
dynamo  machine;  and  a  small  pump,  which  keeps 
the  water  in  circulation  in  the  core-ta^iks,  is  driven 
by  another  machine.    In  both  cases  it  would  have 


been  more  costly  to  transmit  the  neeenntypoi 
in  the  usual  way  by  shafts  and  heltiDg.  iA 
months  ago  a  macmne  was  placed  upon  t  «■ 
on  the  wharf,  and  it  was  found  that  l^iilH 
could  be  lifted  about  12  feet  per  minute,  aalaJl 
weights  proportionately  quicker.  It  ib  oi^iM 
add,  thst  the  crane  was  not  constmcMiiti 
purpose,  and  that  the  arrangement  wismhaJ 
with  the  view  to  demonstrate  the  poaiAfl 
working  cranes  by  electricity,  than  to  (Mil 
best  results. 

The  electrical  transmission  of  power,  on  Mtf 
of  the  compactness  of  the  machines,  tod  thfi  i 
with  which  the  conducting  cables  can  be  Ail 
is  particularly  adapted  to  be  used  in  csmi  il 
the  driven  machinery  is  erected  only  for  tempo 
purposes.  As  an  example,  it  may  be  mera 
that,  when  the  cable  ship  Faraday  was  li 
the  works  of  Messrs.  Siemens,  the  macbincr 
which  the  cable  is  pulled  on  board,  was  dnm 
of  the  time  by  a  dynamo-electric  machine. 

Another  illustration  of  the  same  kind  wai 
nished  by  M.  Felix,  of  Sermaize-les-Baiiufll 
who  worked,  in  June,  1879,  one  of  Hoi 
double-furrow  ploughs  by  a  Gramme  dj 
machine.  The  motion  was  conveyed  froi 
electrical  machine  to  a  drum,  and  thence  by 
of  wire  to  the  plough.  There  was  no  stopp 
any  kind,  but  the  plough  did  its  work  sti 
digging  up  the  ground  to  the  depth  of  abooi 
in^es.  In  the  following  year,  M.  Felix  i 
at  the  local  agricultural  exhibition  at  Bar-k 
plough  and  a  threshing  machine,  both  woe 
electrical  transmission  of  power,  with  ; 
success. 

As  mentioned  above,  one  of  the  first  thou, 
Dr.  Werner  Siemens  was  to  employ  dynamo-i 
machines  for  working  elevated  railroads,  bu 
only  about  three  years  ago  that  be  was  indi 
take  the  matter  into  serious  consideratioD, 
owner  of  a  coal  mine  asking  him  to  design  i 
motive  to  draw  the  coal  waggons  in  the  mix 
result  was  that  Messrs.  Siemena  and  Halske  t 
at  the  Berlin  Exhibition,  in  the  summer  o 
the  model  of  an  electric  railway,  which  hi 
been  exhibited  at  Dusseldorf  and  Brussels, 
at  present  working  in  the  Crystal  Palace 
total  length  of  this  circular  railway  was  at 
300  metres,  and  the  gauge  one  metre.  Ad 
machine,  moimted  on  a  carriage  by  itself, 
as  locomotive,  and  the  passengers  were  coi 
in  three  carriages,  each  having  seats  for  six  p 
The  current  was  conveyed  from  the  primaryn 
to  a  rail  laid  between  the  rails  on  ink 
carriages  run ;  thence  it  was  taken  off  l^  b 
fixed  to  the  machine  and  sliding  on  the 
rail,  it  returned  to  the  primary  machine  I 
outer  rails.  When  the  carriages  were  nrsi 
from  moving,  the  locomotive  exerted  a  paU  d 
4  cwt.  (200  kilos.)  on  them;  and  when  the  tnJ 
in  regular  motion,  the  pull  varied  between  Ij 
and  l|cwt.  (70-80  kgr.),  which  rapresenti,! 
speed  was  about  10  feet  (3  metres)  per  m 
three-horse  power. 

Small  as  the  railway  was,  it  deariy  demoMl 
that  such  a  mode  of  transport  is  feanUe;  ■ 
advantages  of  haring  li^t  oaxriaces,  of  beai 
to  prop^  them  without  noiae  and  imokB^  v 
Messrs.  Siemens  and  Hakke  to  I^y  beiiM 
authorities  in  Berlin  a  plan  to  naksvilfi 
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throng  one  of  the  streets  in  Berlin, 
sr  sboat  6^  miles  (10  kilom.)  long, 
the  kobstones  of  the  street,  iron  columns, 
7  two-channel  irons,  were  to  be  erected, 
yards  apart,  carrying  wooden  sleepers  on 
di,  in  their  tnm,  support  longitudinal 
To  ensure  the  stability  of  the  structure, 
tnits  keep  the  girders  apart,  and  scire,  at 
time,  to  msulate  them  from  each  other. 
*  height,  from  the  level  of  the  street  to 
aide  of  the  girder,  is  about  14  ft.  6  in. 
e),  and  the  aepth  of  the  girder  about 
cm.)  Steel  rails  are  laid  on  top  of  the 
id  tiie  girder  and  rail  on  one  side  serre 
ductor  from  the  primary  machine,  and 
rail  and  girder  form  the  return  wire ;  in 
the  electrical  resistance  of  the  line  is 
a  very  low  figure. 

ge  of  the  line  was  to  be  one  metre,  and 
;es,  resembling  ordinary  tram-cars,  were 
mt  5''5"  broad  (1*65  m.)  and  8  feet 
high  above  the  rails.  The  dynamo 
>laced  out  of  sight,  underneath  the  car, 
e  motion  by  means  of  belts  to  the  two 
hich  have  to  be  insulated  from  each 
the  current  arrives  through  one  rail, 
>ugh  the  machine,  and  returns  by  the 
KS  described  above. 

d  at  which  these  carriages  were  intended 
30  kilometres  (18*6  English  miles),  and 
1  were  to  be  supplied  for  the  railway,  of 
would  be  in  use,  and  four  in  reserve, 
being  required  to  drive  the  primary 
f  each  carriage.  The  cost  was  carefully 
!;,  and,  as  it  serves  as  an  indication  what 
'ays  may  be  expected  to  cost,  a  short 
if  the  principal  items  will  not  be  out  of 

f  10  kilometrsi  {W^nileij,  elevated  railway, 
tingle  hne, 

»lf ,  indading  10  stations £61,000 

38,  to  hold  16  persons  each 3, 160 

(team-engine  and  dynamo-machine      1,960 

1,186 

4,600 

snsee   716 


£72,600 
11,600  per  mile. 

mate  includes  the  cost  of  erection  of  the 
id  of  the  station,  at  which  the  steam- 
orks,  together  with  the  necessary 
o  protect  the  rolling  stock  against  the 
hen  it  is  not  used.  The  cost  of  workkig 
f  was  calculated  to  be,  for  one  year : — 

Current  Expeneet. 

£2,190 

1,110 

fco 60 

80 

£3,420 

J>epreeiMion  and  Mepain. 

,600  (railway  and  buildings}  £1,876 
MX)  (cazriagesandmachinery)       800 

£2,676 

IntertMt  on  Capital, 
,600 £3,626 

usiperannnm * £9,720 

1 68.  per  Iftngliah  mile  per  day. 


The  intention  was  to  mn  about  200  trains  per 
day,  and  if  the  charge  of  Id.  per  mile  had  been 
made,  the  £4  Bs.  per  mile  could  have  been  earned, 
if  on  the  average  five  or  six  persons  had  been  con- 
veyed in  each  case.  The  concession  for  this  rail- 
way was  not  granted,  partly  because  the  inhabit- 
ants strongly  objected  to  having  people  looking 
into  their  first  floor  windows,  and  partly  because 
the  Emperor  did  not  wish  to  see  **  The  Linden," 
which  this  electric  railway  was  to  cross,  disfi^nired. 

Subsequently,  Messrs.  Siemens  and  Halske 
obtained  permission  to  build  a  railway  on  the 
ground  level  from  Lichterfelde,  a  suburban  station 
on  the  Berlin -Anhalt  Railway,  to  the  Military 
Academy,  and  this  railway  has  just  been  success- 
fully opened  for  regular  traffic.  It  is  a  single 
line  of  1  metre  gauge,  a  little  over  1^  Engl^h 
miles  long.  The  permanent  way  has  been  con- 
structed in  exactly  the  same  way  as  that  of  rail- 
ways; wooden  sleepers  and  steel  rails  are  em- 
ployed, the  rails  being  connected,  in  addition  to 
the  usual  fish  plates,  by  short  straps  of  iron,  bent 
in  the  shape  of  a  bridge,  so  as  to  admit  the  adjust- 
ment of  the  rails  to  difEerent  temperatures,  and 
to  reduce  at  the  same  time  the  electrical  resistance. 
As  the  currents  are  low  tension  currents,  it  was 
not  necessary  to  provide  further  insulation,  and 
no  difficulty  is  experienced  in  using  one  rail  as 
the  positive,  and  the  other  as  the  negative  con- 
ductor. 

About  a  third  of  a  mile  from  the  Lichterfelde 
station  the  primary  machine,  with  its  steam- 
engine,  is  erected  in  the  engine-house  of  the  water- 
works, and  the  current  is  conveyed  from  there  to 
the  rails  by  underground  cables.  The  car  is 
exactly  similar  to  an  ordinary  tram-car,  and 
is  constructed  to  hold  20  persons  besides  the 
gmard.  It  is  symmetrical,  and  can  move  back- 
ward and  forward,  each  end  being  provided  with 
a  starting  lever  for  the  guard,  a  brake  handle,  and 
a  signal-beU.  The  dynamo  machine  is  placed 
underneath  the  car,  and  transmits  its  movement  to 
the  wheels  by  means  of  spiral  steel  springs.  The 
tires  of  the  wheels  are  insulated  from  their  axles, 
and  are  in  electrical  connection  with  brass  rings, 
fastened  on  the  axles,  but  insulated  from  them. 
Contact  brushes  press  against  these  brass  rings, 
and  from  them  the  current  is  conducted  to  the 
dynamo  machine,  and  sets  it  in  motion. 

The  authorities  were,  for  some  time,  doubtful 
how  to  class  this  novel  railway,  and  after  long 
deliberation  they  have  decided  to  rank  it  as  a  one- 
horse  tram-car.  In  consequence  of  this  decision,  the 
average  speed  on  the  railway  must  not  exceed  9*3 
English  miles  (15  kilometres)  per  hour,  and  the 
greatest  speed  at  any  moment  must  not  exceed 
12*4  English  miles  (20  kilometres^  per  hour.  The 
time  for  traversing  the  whole  distance  is,  there- 
fore, not  to  be  less  than  ten  minutes,  although  the 
car  could  make  the  journey  in  about  half  the  time 
with  perfect  safety. 

If  tilio  railway  continues  to  work  in  a  satisfactory 
manner  it  is  to  be  extended,  and  there  is  no  doubt 
that  the  success  of  the  railway  at  Lichterfelde  will 
greatly  assist  in  the  further  introduction  of 
electrical  railways,  either  on  the  level  of  the 
streets,  or  elevated,  like  the  steam  railways  of 
New  York.  Over  any  other  system,  worked  by 
steam  or  by  compressed  air,  the  electrical  has  the 
advantage  that  no  heavy  machinery  has  to  be 
carried  about  to  set  the  train  in  motion.     The 
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carriages  cbu,  therefoie,  be  bmlt  iq  *  Ugbtor 
manlier,  thus  reducing  the  power  neoeHBry  to 
more  them,  and  permitting  all  bridgei  and  other 
■uperitruotiirea  to  be  bnilt  more  cheaply  than  twiial. 
Boverftl  carriages,  each  with  a  dyiiMmo  machine, 
can  be  joined  to  one  train,  and  by  this  distribnlion 
of  the  motire  power  much  steeper  inclinee  can  be 
OTeroome  than  when  the  Bame  train  is  drawn  by 
a  single  locomotive. 

In  addition  to  the  ordinary  brakes,  means  can 
be  provided  to  short  cironit  ihe  machines  on  the 
carriages,  and  to  canse  them  in  this  way  to  act  as 
very  powerful  brakea.  The  use  of  large  stationary 
engines  rednccs  the  amount  of  fuel  necessary  to 
dCTtlop  a  certain  power  on  the  travelling  oarriage,  ■ 
and  if  waterfalls  can  be  utilised,  the  cost  of  work-  I 
ing  these  railways  will  be  further  diminished.  It ' 
seems,  therefore,  probable  that  snch  railways  can 
be  osefully  and  economically  constructed  to  faci-  I 
)itat«  the  trafBc  in  crowded  (b-eots,  or  in  sitnations  j 
where  local  circumstances  favour  their  application.  I 

From  all  that  has  been  done  during  the  laat  | 
few  years,  it  is  quite  evident  that  the  art  of ' 
tronsmitting  power  by  electricity  has  advanced 
rapidly,  and  that  its  practical  ajiplication  is 
continually  gaining  ground.  This,  however, 
should  not  bo  rcgardeaas  a  sign  that  the  electric 
transmission  will  supersede  every  other  system  of 
transmitting  power  to  a  distance,  but  rather  that 
there  is  a  sphere  for  it,  where  it  meets  existing 
demands  better  than  our  present  means  ;  snd  it 
should,  therefore,  not  be  treated  as  an  enemy  of 
existing  systems,  but  as  a  supplement  to  them,  by 
the  aid  of  which  problems  can  be  solved,  that 
could  not  otherwise  oe  atl«mpted. 


provldsd  a  motor  free  from 
engines  in  sneh  pondoni ;  it 

a  ateam-eDgina  "'"■" ' 

obviate  the  neoc 


sotriectioMrf 
natsMn^i 


DISCUSSION. 
Ths  Ohainuuisaid  the  subject  brought  before  them  that 
eveuiiigwasoDewhich,  though  of  thehighest  importance, 
had  been  presented  in  a  modest  unassuming  manner; 
hot  there  was  in  the  paper  matter  for  i-cry  deep  oon- 
■JdeiBtiun.  The  great  utility  of  some  means  of  trans- 
mittinK  power  to  a  distance  hud  long  been  recognised, 
and  must  be  appreciated  by  all  who  thought  on  the 
subject.  The  same  argument  was  frequently  made  nsc 
ol  whicli  had  been  advanced  to-night,  that  if  powei 
could  be  laid  on  to  bouses  in  small  qoontilies,  it  might 
tutn  the  course  of  industry  from  the  sjistcm  of  large- 
foctcricB  to  a  system  in  which  each  workman  might 
worli  in  his  own  dwelling ;  but  he  was  not  at  all  pce- 
poml  tu  wLv  that  such  a  change,  except  in  special 
caocs,  waa  desirable.  The  probability  was  thot  tht 
workiuau  woidd  have  bad  ventilation,  uiat  he  would  not 
attend  to  his  duties  so  wel!  aa  he  would  in  a  large 
factory,  and  that  all  the  eoonomics  ariiong  froro  a  well- 
orgamscd  estabUshmeDt  and  the  snb-divinon  of  pro- 
ceases  would  be  done  away  with,  the  only  advantage 
being  the  somewhat  sentimental  odd,  that  the  man 
worked  in  his  own  house.  However,  tbia  was  rather  s 
question  for  the  political  economist  than  for  an  engineer. 
Attempts  at  traumnitting  power  from  a  distance  bad 
been  mule  for  man  j  fears.  He  was  apprenticed  to  an 
ennneer  (John  Hague}  who  was  the  very  earliest 
moke  the  attempt  on  a  large  scale.  His  mode  was  tl 
exhaustion  of  air  by  pumpa  worked  by  water-wheels 
other  suitable  prime  movers,  the  exhausted  mains  being 
oonneeted  to  engines  in  the  nature  of  a  steam-engine, 
and  tho  pressure  which  the  atntospheie  exerted  (m  the 
piston  oanaed  it  to  work.  In  that  way  power  was  oon- 
Toysd  very  well  indeed — oonsideiing  the  time  at  which 
'       J  nsefully.     Notably,  it  was  con- 


Mitr-of  nrea  within  the  a 
had  had  the  tr>naiuMiiB(f|i 
oonmresaed  air,  and  also  by  water  nsdw  fm 
perfected  by  Sir  WHliank  Aimstnmg,  bj  Biad 
mulators  and  various  hydraulic  engines.  &« 
quite  agree  with  Mr.  Alexander  Sienieii*,Ut 
advanta^  in  tho  eleotiio  mode  of  tnnaoiHMH 
last  two,  lay  in  the  fact  that  with  then  it' 
friction  and  leakage  eould  not  ba  aooontdr  <d 
beoause  the  loss  hj  friction  was  eaBl;  tnait 
that  by  leakage  was  dependent  <m  the  ens  «il 
the  work  was  oarried  out,  and  it  oufrht  to  bt,  ■ 
fact,  Qitremely  smaU.  Then  arain,  there  WMt 
mission  of  power  by  means  of  endless  "f*> 
there  was  a  ma^ufioent  example  at  adu 
where  the  water  of  the  Rhine  was  nuik 
large  turbines  which  drove  endless  ropes;  V 
carried  about  three-quarters  of  a  milo  along 
of  tho  river,  and  drove  shafting  under  the  lii 
from  which  the  power  was  laid  on  to  vano 
and  he  did  not  niow  a  more  intcreetiot^  sigl 
see  the  power  of  the  Rhine  thus  utilised. 
evening  we  had  before  us  a  means  of  ti 
power  by  electricitj,  and  no  doubt  if  ancb 
oondnctor  as  was  on  the  table  eould  be 
for  the  large  exhausted  main  of  John  Hsg 
smaller  main  oairying  compressed  air,  u 
smaller  one  carrying  water  nnder  preasi 
the  rope  running  over  KoiJe  pulleys,  ■ 
would  bo  gained.  Mr.  Alc'xBn'ier  Sicm?uf 
that  this  mode  would  be  economical  evei 
only  io  per.  cent,  of  the  power  develo] 
steam-engine  was  availaLIe  at  the  spol 
was  utilised,  and  did  so,  on  account  of 
economy  in  working  one  largo  central  sb 
rather  than  a  number  of  email  onea,  and 
quite  agreed  with  him,  as  also  in  the  sta 
2 1  Iba.  of  coal  per  b.-p.  was  a  liberal  nlln' 
largo  oondensing  engine,  and  tliat  nt  Ipaac 
used  in  small  non- condensing  engines.  1 
pointed  out  that  where  wafer-power  was 
might  be  utilised  in  a  manner  which  it  rni 
preaeut,  as,  instead  of  factories  having  to 
macreaaible,  out  of  tho  way  places,  the  dynai 
could  be  placed  there,  and  conucutcd  by  w 
where  the  manufactures  coiUd  be  can: 
comfort,  and  where  transport  was  ea»v 
had  the  good  fortune  to  see  the  ami 
Sir  William  Aimatrong,  at  Cruigude :  t 
fall  of  water  which  drove  the  marine,  thi 
led  to  the  house  nearly  threc-quaitera  of  a  i 
during  tho  day  the  force  was  employed  to 
bench,  and  at  night  for  illiuninating  the 
had  not  been  there  aince  the  Swan  ughts 
duccd;  but  Sir  William  Armstrong  w '" ' 


light  was  perfect,  so  much  resembling  dsyli 
the  time  <A  writing,  he  had  eveu  been  libl 
up  and  draw  the  curtains,  because  there  i 
outside  tiying  to  commit  suicide  by  romii 
tho  window.  It  appeared  that  tho  authoiiti 
did  not  know  how  to  claaaify  this  new  n 
their  putting  it  down  as  a  one-hoise  tnun-a 
him  of  a  curious  clasnfication  he  heoitl  of  nr 
'  when  he  visited  the  celehiatad  oavno  niar  Ik 
was  lit  bv  candles,  and  the  Unpaid  ^  lbs 
plained  that  the  electric  light  bad  beoav 
the  Prefect  objected,  dtrnw  a  molntian  nk 
passed  by  the  authoiitiea,  that  ae^te 
electricity,  nor  aur  other  »Moi».yoaadt( 
iHomination  should  be  emplojod.  Vil^ 
another  moda  od'  talog'  ArMo  tone,  vUd 
toQched  npoB  in  the  f»p<K,  ba  ^igUssf  li 
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uog  a  mot^  agrooable  perfume  ooming 
the  table  before  bim,  wbiob  Dr.  SiemeiiB 
Uie  ran,  aided  by  eleotrioity  ;  and  be 
t  would  prore  as  good  as  other  f  mite 
jBk  tfaeeameaonroe.    In  thui  paper  thoy 

Sout  of  a  snbjeot,  the  importanoe  of 
colt  to  exaggerate.  If,  by  means  of 
'  ooold  praotioelly  oonyey  povrer  to  a 
Te  it  forth  when  lequxred  in  anything 
lie  pR^[>ortion  of  the  power  orig^inally 
raa  perfectly  certain  that  thoy  had 
as  of  utilising  the  forces  of  nature, 
)  wasted.  All  rotmd  England  they  had 
ed  and  flowed  with  varying  range,  but 
rase  would  be  about  16  mt ;  and  if  they 
1  of  water  nulls,  utilise  that  enormons 
.  traaosmit  it  electrically  to  centres  of 

must  economise  the  coal  now  employed 
of  motiye  power,  and  reserve  it  for  those 
dch,  up  to  the  present  time,  it  would 
iras  needed,  yis.,  for  metallurgical  and 
irposes.  At  the  same  time  he  by  no 
1  of    hearing  that  it  was  no  longer 

eren  for  these  operations,  for  it  was 
.ppear  that  electricity  was  able  to  do 
'ay  of  melting  refractory  materials, 
rto  been  done  by  the  expenditure  of  fuel. 
;he  paper  was  so  large  and  important, 

it  would  not  be  too  much  to  ask  the 
>  Socdety  to  devote  next  Wednesday 
itinuanoo  of  the  discussion. 

ton  said  the  first  point  which  occurred 
ig  the  paper,  was  in  connection  with  the 
idb  Hr.  Siemens  arrived  at  the  result 
cy  of  <dectrical  tranamisrion  ought  to 
lum  when  the  velocity  of  the  motor  was 
the  generator ;  but  who  went  on  to  say 
ed  to  be  something  wrong  in  this  theo- 
D,  because  it  was  not  borne  out  by  experi- 
planation  given  was  the  Foucault  currents 
ip  by  induction  in  the  iron.  He  ventured 
as  another  explanation  altogether  which 
or  the  formula  not  according  with  cx- 
.ts,  and  indeed  he  should  not  have  prc- 
formula  would  agree  with  the  results, 
lat  the  experiments  to  which  they  re- 
ide  with  dynamo  machines,  in  which 
nerated  by  the  machine   was  used  to 

magnets.  Now,  supposinK  they  had 
ctric  machines,  one  onven  by  a  steam- 
>dueing  a  current,  and  the  other  pro- 
y  means  of  that  current,  and  imagine 
kt  exactly  the  same  speed,  what  would 

There  would  be  no  current  whatever 
Ire  ioioing  them ;  because,  if  running 
peeo,  the  electro  motive  force  of  the 
be  equal  and  opposito  to  that  of  the  motor, 
as  even  little  current  passing  between 
aes,  it  was  impossible  for  the  second 
uve  power  at  ul,  since  there  could  be 
on  cl  the  field  magnets.  And  yet  for 
evolve  rapidly  work  must  be  spent  in 
:  no  useful  work  were  g^ven  out ;  hence 
e  use  of  dvnamo  machines  which  caused 
result  to  oifEcr  from  the  practical.  The 
I  ought  to  be  used  were  either  dynamo- 
's with  separate  exciters,  or  else  magneto- 
ea.  For  the  transmission  of  power  effi- 
.omioally  it  was  absolutely  necessary  that 
ion  of  the  field  magneto  should  not  be 
i  onrrentpassing  through  the  wires  join- 
tunes.  JSntwhoisoohanarraagementas 
as  carried  out,  there  would  be  little  differ- 
itheoretaoalandpraoticalresult.  It  would 
le  eoonamy  of  t&s  transmission  increased 
of  tlie  motor  xnoie  and  more  approached 


^lat  of  the  generator;  and  when  both  velodtiee  were 
extremely  high,  and  nearly  aqual,  the  efficiency  would 
approach  very  nearly  to  1.    There  were  various  ootn- 
siderations  which  would  bear  this  out.     If  you  made 
experimento,  as  his  students  had  done,  with  magneto- 
eleetric  machines  as  motors,   measuring  the  electric 
energy  put  into  the  magneto-electric  machine,  and  at 
the  same  time  measuring  the  amount  of  work  g^vcn  out 
by  it,  you  did  not  find  that  there  was  a  ma-rimum  point 
after  which  the  efliciency  diminished.     All  the  experi- 
mento he  had  seen  showed  that  the  efficiency  increased 
with  the  speed ;  and  ho  had  actually  obtained  with  a 
very  high  speed  an  efficiency  of  92  per  cent.      He 
thought,  on  the  whole,  the  conclusions  Mr.  Siemens 
had  arrived  at  tended  to  show  what  Professor  Perry 
and  himself  had  advanced   several  times,  that  they 
ought   to   use   either   magneto-electric    machines    or 
dynamo  machines,  with  separate  exciters ;  and,  to  a 
certain  extent,    this  conclusion  was    borne    out    by 
practioal  experience,  because  he  learned  that  in  electric 
ughting,  wmch  was  but  one  mode  of  transmitting  power, 
it  was  becoming  the  practice  to  use  separate  exciters  for 
the  dynamo  machines ;  and  that  was  the  method  adopted 
by  Ih:.  Siemens  in  the  City.    As  the  Chairman  had 
pointed  out,  the  great  advantoge  of  elcctrioitv  as  a 
means  of  transmitting  power  was  not  that  the  niction 
and  leakage  inseparable  from  other  methods  could  not 
be  calculated ;  but  experimento  seemed  to  show^  that 
electricity  had  no  mass ;  that  there  was  no  inertia  in  it ; 
and  there  was  no  waste  of  power  in  making  it  go  round 
a  comer,   as  there  was  with  wator  or  any  kind  of 
material  fluid.    In  many  respecto,  of  course,  the  flow  of 
electricity  through  a  wire  was  like  the  flow  of  water 
tluough  a  pipe ;  the  quantity  of  current  was  constant^ 
and  the  electncity  lost  potential,  just  as  water  lost  head ; 
but  there  was  tnis  g^at  difference  between  the  two, 
when  you  had  to  make  water  go  round  a  bond  you  lost  a 
great  deal  of  power,  and  the  form  of  the  bend  made  a 
considerable^difference.    If  you  had  two  or  more  bends  in 
a  pipe,  in  opposite  directions,  you  lost  more  power  than 
if  there  were  a  contiiiuous  curve  in  the  same  direction  ; 
but  this  was  not  so  with  an  electric  conductor,  since 
hendB  made  absolutely  no  difference  in  the  electric  re- 
sistanoe  of  a  wire.    The  Chairman  had  alluded  to  the 
great  advantoge  which  would    result  from  an  enor- 
mous quantity  of    wasto   power  being   utilised,   and 
with  that  he  concurred,  nob  so  much  with  reg^ard  to 
the  tide,    the  utilisation  of  which  he  feared  lay   in 
the  dim  future,  in  consequence  of  the  great  expense 
of  storing  the  water  when  the  tide  rose,  but  rather 
with  regard  to  the  water-power  of   streams.     It  was 
quite  lamentoble  to    walk   about  the  neighbourhood 
of  Sheffield  and  see  the  number  of    old  grindstones 
which  formerly    were  worked  by   wator-power,  now 
lying  idle,  the  grinders  having  all  gone  into  Sheffield, 
where  they  used  g^ndstones  worked  by  steam-power, 
which  cost  them  more ;  but  they  saved,  on  the  whole, 
on  account  of  the  expense  of  transportation.    If  those 
streams  could  be  used  to  work  magneto-electric  machines, 
from  which  the  power  could  bo  conveyed  into  the  town, 
and  there  utilised,  it  would  bo  an  immense  advanta^. 
There  was  another  point  about  electric  railways  which 
might  not  have  struck  some  of  those  present.  At  ^re  sent 
locomotives  weighed  from  40  to  GO  tons,  neeessitating 
very  substantial  and  expensive  bridges  and  permanent 
way,  and  it  was  impossible  to  make  tihem  much  lighter,, 
or  they  would  not  nave  sufficient  adhesion  on  the  rails 
to  pull  a  train  ;  you  could  not  much  diminish  the  weight 
so  long  as  you  drove  a  train  by  one  or  two  pair  of 
driving  wheels.    But  if  you  drove  the  train  by  nearly 
all  the  pairs  of  wheels,  as  could  easily  be  done  electri- 
cally, it  might  be  made  comparatively  light,  and  there 
would  be  no  loss  by  slip.     The   great  value  of  the 
paper  lay  in  ito  teamical  character;  it  was  a  land- 
able  example  of  the  application  of  principles  of  soienoe 
to  practice,  which  churacteriaed  all  the  work  of  the 
Measrs.  Sionens;  andif  he  had  ventured  to  differ  a  little 
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short  line  of  oaarpKtM 
to  be  carried  ont  by  Ht 
[pituy  of  PoriB,  id   connection  willi  tba  " 
iibitiun.      An    ordiiiguy    trun-car  sonld  b 
from  tlie  Place  de  In  Concorde  to  the  EiUy 
roils  l&id  in  the  nsnal  manner,  having  a  hq^ 
ductor  along  the  side  of  the  railway.    Tlmi 
would  hare  a,  little  oarriage  paasiiiK' along  it,  i 
traiiBinit  tho  electric  corrent  fFom  tLe  m^mUi 
the  miichinc,   and  back  through  the  nlli  An 
ThatarrBtiffEmcnt,  whichwaHdeviBed  bjDr.'Wm 

,  made  them  independent  of  partial  ianlOtt^ 
rails  upon  which  the  carriage  rau,  andalnbiir' 
of  the  partial  insulation  of  the  wheelaof  miaiil 
other,  leariog  the  rolling  stock  very  mnoh  Ai  ^1 
at  preeent,  traiiBferring  the  current  ta  a  npintl  ^ 
ductor,  something  analogotw  to  a  single  wii 
upon   which  the  contact  roller  ran  and  B 
current  to  the  machine.      Another   i 
which  an  ordinaiy  omnibus  might  be  nia  *;■■ 

street    would    be    to    hare    a    snapender  " * 

iaterrale  from  one  ude  of  the  (treat  to 
and  two  wires  hanging  from  then  I  , 
allowing  contact-rollers  to  ran  on  theee  two  w 
the  corrent  could  be  conveyed  ■ 
and  back  again  to  the  djnaxno  ma^June  it  1 
BtntioQj  without  the  neoeasi^  of  ronning  ttp«i  nHu 
ail.  Ho  merely  mentioned  (his  to  ahow  that  &  q<* 
was  nut  one  which  must  be  carried  cot  ii  I 
particular   way   only,    bat  wos   capable  of  tXJ  « 

The  paper  referred  to  certain  ap^licationB  whidi  W! 
mndB  of  electricity,  near  Tonbndge -wella,  to  horti 
ture,  and  on  the  table  was  a  m^orn  -which  bad  I 
produoed  by  the  aid  of  the  electric  lighL  He  ki 
tho  Chainnan  would  take  it  home,  and  lepnt  tft 

The  Chainnan  said  if  it  turned  out  tw  good  t ' 
electriciilly-gTown  fruit  which  he  hJid  tasted,  lui 
would  be  far  from  a  dissgreetible  one.  Ha  tba 
dared  the  meeting  adjourned  untO  Wednesda;  ne 


from  some  small  part  of  tlie  theoretical  consideratioi 

advanced,  ho  woiUd  conclude  by  asauring  the  meeting    gauge,  which 

thatnoonemorchigblyappreoiatedita  practical  bearing. 

Tt.T.3.  S.  Shoolbred  said  he  had  mode  some  oxpcrimenta 
on  the  tranamiBBion  of  power,  and  waa  much  struck  by 
the  remarks  of  Professor  Ayrton  on  the  amoont  of  useful 
power  tbe  formulie  disclosed,  and  also  as  to  the  nature 
of  the  machines  which,  in  his  opinion,  would  have  to 
be  employed.     He  agreed  with  him  as  to  the  errors, 
which  had  probably  arisen  from  the  use  of  two  dynamo 
machines,  one  as  the  generator  and  tbe  other  aa  the 
motor.      He  had  himseU  long  aeen  reason  to  doubt  the 
ordinary  statement  that  there  must  be  a  loss  of  50  per 
cent,  in  the  second  machine,  and  he  hoped,  by 
means  or  other,  they  would   be  olile  to  discovt 
proper  formoJa.      With  regard  to  tbe  two  dasi 
machines,  spoken  of  by  Professor  Ayrton  as  the  best 
form  of  primary  machines,  either  magneto  machines 
dynamo  machines  with  separate  exciters,  he  thought — 
espooinlly  where  the  same  machined  were  used  for  light- 
ing and  for  transmitting  power  in  the  daytime — -thai 
dynamo  machines  would  be  chiefly  employed;  but  they 
would  generally  fall  under  the  condition  of  having- 
common  exciter,  and,  consequently,  according  to  I 
tessor  Ayrton,  about  80  per  cent,  of  the  original  duty 
given  oS  might  be  recovered. 

0  explain  that  the  flgurei 
<  quoted  in  the  paper,  did 
not  mean  that  if  you  gave  a  certain  amount  of  power  U 
the  dynamo-eleetric  machine  you  could  get  out  90  per 
cent,  of  that  in  the  electric  light  produced  by  that 
machine  ;  it  only  meant  that  90  per  («nt.  of  the  po-wer 
given  to  the  machine  was  reproduced  aa  electric  GDergy. 
Some  of  that  energy  was  employed  in  producing  lignt, 
but  a  large  portion — often  nearly  half,  or  more — was 
employed  m  heating  the  wirea  or  tho  magnets. 

Dr.  C.'W.8ismena,F.B.S.,  said  he  would  only  makca  few 
Tsmarks  that  evening,  and  speak  more  at  length  when  the 
disouBsionwasresumcdnext  week.  Professor  Ayrton  bad 
remarked  that  tbe  dynamo  machine  would  be  supenieded 
by  the  magneto  machine,  or  by  a  dynamo  macbioe  with 
s  separate  exciter,  and  he  confessed  that  he  went  a  long 
way  with  him  in  his  argument ;  indeed,  last  year  he 
oommimioated  a  paper  to  the  Boyal  Society  in  which  he 
showed  certain  defects  in  the  dynamo  machine,  and  flug- 
geited  certain  remedies.  The  dynamo  laboured  under 
this  defect,  that,  with  an  increase  of  work,  tho  power  to 
overcome  the  resistance  diminished.  The  current  pro- 
duced by  the  rotation  of  the  coils  in  the  magnotie  field 
had  to  ticite  tbe  coila  of  the  magnet  itself,  and  the 
onirent  then  passed  on  to  the  second  machine  or 
to  the  light,  to  the  plaoe  where  tho  work  was 
to  he  performed.  Now  if  that  work  should  present 
increafed  reaistanco,  tbe  machine  which  had  to  over- 
come it  should  increase  in  energy,  whereas  the  groatei 
Teufltance  caused  a  weakening  of  the  current  and 
S  falling  oif  in  the  power  of  the  magnet*  by 
which  the  ciurent  was  produced,  thus  causing  thoee 
flnotuations  which  were  so  troublesome  in  electric 
lamps,  but  which,  by  different  arrangements,  had  been 
almost  overcame,  and  would  be  entirely  overcome  by 
the  aid  of  further  experience.  It  was  quite  true  that  in 
tiie  City  they  were  working  with  dynamo  machines 
having  separate  exciters,  but  tho  dynamo  machini 
oould  DO  so  arranged  tliat  a  portion  only  of  the  cnrrcni 
was  set  aside  to  excite  its  own  magnet,  and  if  that 
■irangemont  were  properly  applied,  bo  believed  all  the 
advantages  of  a  separate  exciter  could  be  secured  with 
a  single  machine.  The  subject  especially  before  them, 
however,  wos  the  application  of  efeotrieity  to  the  pro- 
pulsion of  railways  and  the  transmission  of  power,  of 

which  the  propuidon  of  carriages  was  only  one  branch.    .. . 

Several  other  methods  by  which  propujsian  could  be   and  crystal 
•fleeted  might  be  mentioned.     Only  a  few  days  ago  *  ' 

ha  had  be^i   in  Pari*,   and   had   aaaoged  tat  &t 
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BRITSSEIS   INTERN ATION AX,  ZXHIBITI 

This  Exhibition,  due  to  private  initiative,  wai)l 
with  the  object  of  receiving  foreign  pnido* 
inventions  which  were  not  odmiaaible  at  ths  p 
national  exhibition  in  the  Champ  des  Maoai 
The  Palais  du  Midi,  which  was  originally 
for  a  market,  was  completed  with  a  spedsl 
to  its  present  destination,  and  fonnally  opn* 
the  King  and  Queen  of  the  Belgiana,  tixttup 
by  Sir  Savile  Lumley,  the  Britidi  MiniMt 
1st  June,  1880.  It  was  intended  to  be  permanent; 
the  great  falling  off  in  attendance  during  tte  ■ 
months  has  induced  the  committee  of  managcM 
terminate  the  present  exhibition  with  its  fo4  }■ 
existence,  and  on  Ist  June  next  to  Open  the  M 
Bcriefl  of  annual  eihilntions,  frmn  June  to  Oc* 
with  BpeoiBl  olasses,  varying  each  year. 

The  elassea  fixed  upon  for  the  present  yovHi: 
Caipota  of  all  kinds,  including  felt,  mats,  nJ^ 
rubber ;  2.  Tapestry  and  other  fabrics  "'■"'5~! 
fnroitun?,  including  Amariean  cloth  ;  3.  UpW 
curtains  and  hangings ;  4.  Works  of  the  demilK 
eluding  plaster  of  Paris,  oarlon-pdena  ■od  H 
mlloh£;  S.  Shawls;  6.  lAoe  and  telle ;  7.  M 
trimmings  and  embroidery ;  8.  DirasMtditaaM^ 
9,  Ceramie ware, both porcel^ and poUcsy;  W-* 
ira;  U.  Window  and  stasi  | 
12.  Alt  bnniie,  idmo^  and  ira^ 
lighttng  and  heating  i^liai 


I,  idmo,  and  in»« 
■i  wTOaHiitW. 
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bry ;  16.  Amu  and  outlerj,  inoluding  surgioal 
fes;  16.  Mnoioal  ins^mmenta ;  17.  Cabinet 
.  Art  joinery  and  parqoetay;  19.  DeooratiTe 
■nd  marble  work ;  20.  Trayelling  and  miaoel- 
ibjeds:  21.  Artificial  flowers;  22.  Usual 
na  of  the  arte  of  drawing  and  wood-outting, 
menhanioal  drawings,  lithogfraDby,  chromo* 
by,  engraYinff',  pbot^^phy  and  photot^y ; 
<*ptper,  indnding  imitation  leathers,  writing 
4€moe  requirites ;  24.  docks,  watches,  ohro- 
w  pedometers,  depsydne  and  sand-glasses; 
Uaens  of  tTpography,  autographic  proofs,  new 
d  editions,  ]periodioal  publicationM,  atlasses,  art 
if  printing  ink  and  aooessories ;  and  26.  The 
Mchines  employed  ia  the  above  classes. 
nmisBioiierisM.  B.  F.  Pasquier,  engineer;  and 
ofetnUdye  Council  comprise  MM.  Felix  Tasson, 
/anssens,  H.  Weber,  Alfred  Brasseur,  and 
Taaher;  the  engineer  is  M.  Th.  Devadder, 
mgineer  of  the  Belgian  State  Railways,  who 
be  buildings  at  the  Exposition  d*  Hygiene  in 
rther  information  may  be  obtained  mm,  and 
honld  be  addressed  to,  the  Qenend  Manage, 
de  Bavay,  Palais  du  Midi,  Brussels. 
»bjectB  in  the  Exhibition,  now  about  to  dose, 
tiuee  of  industrial,  humanitarian,  or  sanitary 

Mting'  demonstration  of  the  saving  of  sub* 
ch  have  hitherto  been  allowed  to  pass  away 
afforded  by  a  collection  shown  by  tne  Sod^te 
fie  Produits  du  Fl^u,  Belgium,  of  the  sub- 
btaiued  in  their  process  of  coke  making. 
nne  excellent  specimens  of  tar,  ammoniaoal 
Eolev  benzine,  various  light  oils,  heavy  oils 
xig*  timber,  naphthaline,  anthrac^e,  pitch, 
3nia,  &c. 

bition  contains  some  new  applications  of  iron, 
^fat  and  cast.  The  Compagnie  des  Forges 
3W  some  hexag^onal  pavings, which  they  make 

out  sheet  iron  into  moulds,  giving  them  a 
.d  at  the  same  time  a  deep  flange,  so  as  to 
to  keep  their  place  when  imbedded  in  sand. 
L   Gilquart,  of  Labuiaai^re,  shows  a  similar 

for  roofing  purposes.  He  presses  out  the 
ato  the  form  ox  roofing  tiles  for  overlapping 
;  and  some  of  them  are  provided  with  a 
of  g^lass.  A  new  industry  has  lately  sprung 
uxn,  that  of  enamelled  wrought-iron  ware  for 
^  crockery ;  it  has  the  disadvantage,  however, 
sauses  the  enamel  to  fly  off  at  the  spot  where 
has  struck.  The  Sod6t6  des  Fonderies  et 
1  show  a  case  containing  representative 
r  the  new  ware,  which  is  ornamented 
eraa  like  earthenware,  from  which  it 
ly  be  distingfuished  by  sight.  M.  Per- 
9eneva,  exhibits  some  paving-blocks  con- 
k  hollow  cast-iron  shell  filled  with  concrete, 
me  tramway  chairs  made  in  the  same  manner, 
e  latter  have  been  taken  up  after  service,  and 
to  show  the  fracture.  The  same  inventor 
hie  mtem  of  insulating  underg^trnd  tele- 
sa.  He  makes  small  cyunders  of  enamelled 
re,  pieroed  with  holes  in  the  direction  of  their 
he  wires  pasa  through  these  holes,  and  tiie 
je  protected  aod  kept  in  place  by  lengths  of 
ibes,  divided  longitudinally  and  horizontally 
layinff. 

nethod  of  reproducing  industrial  drawings, 
•id  to  be  greatly  superior  to  the  pruasiate  of 
loee*'  that  have  lately  become  common  on  the 
is  exhibited  by  M.  Ad.  Joltran,  of  Paris. 
I  are  produced  ty  the  aid  of  the  sun  acting  on 
mum^f^rriqut  r  u^d  the  lines  appear  of  an 
\  on  a  white  gronmdy  with  all  the  deamess  of 
lis. 

y  one-tmth  real  sixe,  is  shown  of  some  tem- 
ids  wfaioh  have  been  put  up  for  cases  of  in- 


fectious diseases  at  the  Hdtd  Dieu,  Gh&telet,  designed 
by  Dr.  Gallez.  They  are  isolated  by  a  system  of  passage, 
the  two  sides  of  which  are  closed  by  framework,  but  can 
be  left  open,  if  desired,  so  as  to  aUow  the  free  access  of 
air.  The  framework  is  of  1-inch  pitch-pine,  varnished, 
and  made  double,  so  as  to  enclose  spent  tan,  saturated 
with  a  solution  of  sulphate  of  iron,  £>r  preventing  any 
danger  of  infection  to  other  patients.  The  wards  are 
waimed  b^  the  ventilating  stove  of  the  Sod6t^,  H.  J. 
Piron  et  (&e,  of  Hodimont  Verviers,  which  produces  an 
active  ingress  of  fresh  air,  and  is  so  constructed,  that 
the  warmed  air  does  not  come  in  contact  with  the 
furnace.  Mr.  F.  V.  Mouly,  of  Brussels,  shows  his 
**  Calorifere  atmosph^rique  et  hydroth^rapique,**  which 
permits  of  simultaneously  warming  and  ventilating  an 
inhabited  building,  a  green-house,  and  a  place  of  public 
rtunion,  while  supplying  hot  water  for  the  baths  and 
lavatories.  The  heating  surface  warms  the  air,  com- 
bined with  water  for  hygienic  considerations ;  but  the 
flues,  uniting  in  a  single  chimney,  also  con^bute  to 
warm  the  building  and  draw  off  vitiated  air,  being  sur- 
mounted by  a  special  aspirator.  Mr.  £.  G.  Banner  was 
awarded  a  ^la  medal  for  his  ventilators,  some  new 
forms  of  which  are  exhibited  ;  while  it  was  practically 
demonstrated  that  the  wind,  blowing  witn  average 
velocity  through  a  one  inch-cowl,  is  capable  of  draw- 
ing foul  air  through  72  feet  of  one-inon  india-rubber 
tubing. 

M.  Systermans  contributes  a  fuU-sized  section  of  rail- 
way carriage  filled  with  his  safety  appliances  for  the 
protection  of  the  guards  when  passing  from  carriage  to 
carriage.  A  bdt,  passed  round  the  guard's  waist,  is 
attached  by  a  swivelling  spring  catch  to  a  ferule,  which 
slides  along  a  continuous  handrail,  attached  to  the  off- 
side of  the  carriage.  The  ferule  is  so  arranged  as  to 
clear  the  fastenings  of  the  hand-rails,  which  are  con- 
nected from  carriage  to  carriage  by  a  jointed  rod,  so  as 
to  afford  uninterrupted  communication.  Mr.  W.  Bren- 
ton,  of  St  Germans,  received  a  silver  medal  for  his 
safety  door  and  window  fastenings  ;  he  also  shows  some 
traction  springs,  made  by  Messrs.  Fairholme  ^id  Co., 
of  London,  for  facilitating  the  start  of  tram-cars,  rail- 
way trucks,  and  other  heavy  vehides  drawn  by  horses. 

The  engine  driving  the  machinery  in  motion  is  sup- 

Slied  with  steam  by  a  system  of  safety  boiler,  which  was 
esigned  by  M.  De  Nayer,  papermaker,  of  WUlebrock, 
for  his  own  use,  but  is  now  becoming  generally  used  in 
Belgium.  The  boiler  is  composed  of  tubes,  in  which  the 
steam  is  generated,  connected  by  wrought  or  malleable 
iron  reodvers.  Two  tubes  form  an  *' element;"  and  these 
are  in  turn  connected  by  short  tubes  with  conical  joints, 
perfectly  tight,  without  any  cement  or  packing.  The 
small  diameter  of  the  tubes,  and  the  great  strength  of 
the  materials  employed,  render  this  boiler  practically 
inexplodve ;  but  if,  through  any  unf orseen  defect  in  the 
metal,  a  tube  should  give  way,  the  explosion  would  be 
confined  to  that  tube,  and  produce  none  of  those 
disastrous  effects  attending  tne  bursting  of  ordinary 
shell  boilers.  The  evaporation  is  from  dght  to  nine 
pounds  of  water  per  pound  of  small  coal.  M.  J.  Barbe, 
of  Brussels,  exhibits  nis  additional  safety  valve,  whidi 
he  applies  to  the  under-side  of  ordinary  boilers  for  pre- 
venting explosions.  Messrs.  A.  H.  Bateman  and  Co  , 
of  East  Greenwich,  who  were  awarded  a  bronze  medal, 
show,  amouff  other  objects,  their  safety  boiler  fittings, 
consistiag  of— (1.)  A  new  safety  valve,  in  which  three 
spiral  springs  are  substituted  for  a  single  large  one ; 
a  lever  is  added  for  raising  the  valve  off  its  seat  from 
time  to  time,  to  make  sure  that  it  has  not  sot  fast,  and 
when  once  adjusted  to  the  required  pressure  the  engine- 
man  cannot  alter  it,  although  the  working  parts  are 
perfectly  visible.  (2.)  A  new  water-guage,  in  which, 
on  the  glass  breaking,  all  escape  from  tl^  boiler  is  at 
once  prevented,  thus  obviating  the  danger  of  scalding 
so  common  on  locomotives.  (3.)  An  improved  steam 
sentind,  which  g^ves  warning,  by  whistle,  of  an  excess 
of  pressure,  having  a  lever  added  to  prevent  the  valve 
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from  romaiiiing  fast  on  its  seat.  (4.)  An  improved 
conical  form  of  fusible  ping,  for  preventing  explosions, 
owing  to  deficiency  of  water. 

Life-saving  on  the  water  was  represented  by  Messrs. 
C.  "W.  Mciter,  of  London,  with  Colonel  de  la  Sala's 
folding  boats  and  rafts;  and  M.  Verhaaren  Rowet 
showed  his  safety  air-tight  cans  for  holding  volatile  and 
inflammable  substances. 


required  only  another  10  hours,  and  finally, 
hours  from  the  time  of  charginig  in  "Piri 
satisfaction  of  presenting  to  Sir  William  T 
Faure*srare  offering  of  a  **  box  of  electri* 
and  ]>otent,  holding  py  measurement  withu 
space  of  one  cubic  fo«t,  a  power  equivalen 
one  million  of  foot  pounds  !  lliiswonderfii 
deposited  in  the  laboratory  of  the  Olasgow 
under  the  vigilant  eye  oi  its  director,  and 
mitted  to  a  series  of  tests  and  measurement 


FAUEJE'S  SECONDARY  BATTERY. 

Considerable  interest  has  lately  been  aroused  by  the 
announcement  that  a  Paris  electrician  has  discovered  a 
new  method  of  storing  electricity.  The  invention  is 
really  a  new  secondary  battery,  or,  rather,  an  iinprove- 
ment  on  the  well-known  secondary  battery  of  M.  Plants. 
A  secondary  battery,  it  is  hardly  needful  to  say,  is  one 
which  is  charged  by  the  action  of  a  battery,  or  machine, 
and  then  gives  out  this  charge  as  required. 

In  itio  Flant6  battery  the  electrodes  are  of  lead,  and 
they  are  immersed  in  acidulated  water. 

In  M.  Faure's  battery  the  two  lead  plates  of  the  couple 
are  each  covered  with  minium  (red  leadj  or  another  in- 
soluble oxide  of  lead,  then  enclosed  in  felt,  kept  in  place 
by  lead  rivets.  These  two  electrodes  nro  then  put  siae  by 
side  in  a  vessel  of  acidulated  water.  If  they  are  very  long, 
they  arc  rolled  up  like  those  of  M.  Plant6.  Thus  con- 
structed, the  couple  is  charged  by  causing  an  electric  cur- 
rent to  traverse  it.  when  the  red  lead  is  reduced  to  the 
state  of  peroxide  on  the  positive  electrode  and  lead  u]X)n 
the  negative  electrode.  When  the  whole  mass  has  been 
thus  electrolysed  the  couple  is  ready  for  discharging.  On 
being  discharged  again,  the  reduced  lead  is  oxidised, 
and  the  peroxide  is  reduced  until  the  couple  becomes 
inert.     It  is  then  ready  for  a  new  charge  of  electricity. 

It  is  stated  that  a  quantity  of  energy  can  be  stored 
capable  of  performing  a  horse-x>ower  of  external  work 
during  an  hour  in  a  Fauro  battery  of  75  kilog^rams  in 
weight. 

A  correspondent  of  the  Timet ^  "  F.L.R.S."  has  since 
given  an  account  of  a  meeting  of  the  Soci6t6  j 
d*£hicouragement  pour  1*  Industrie  in  Paris,  presided 
over  by  Mens.  J.  n.  Dumas,  at  which  Mens.  Faure's 
battery  was  exhibited,  and  the  following  somewhat 
enthusiastic  description  of  a  box  containing  four  batteries, 
which  was  taken  by  the  writer  from  Paris  to  Glasgow : — 

On  Monday,  Otn  inst.,  in  Paris,  a  Faure  battery,  or 
pile  seeondairff  was  charg^  with  the  electric  fluid  direct 
from  the  ordinary  Grove  battery,  and  in  my  presence. 
In  may  be  more  economically  done  from  a  Gramme  or 
Siemens  machine.     The  receptacle  coiiHisted  of  four 
Fauro  batteries,  each  about  Sin.  diametr.T  and  10 in. 
high,  forming  a  cylindrical  leaden  vessel,  and  contain- 
ing  alternate    sheets    of    metallic    lead    and  minium 
wrapped  in  felt  and  rolled  into  a  spiral,  wetted  with 
acidulated  water,  and  the  whole  placed  in  a  squaiv 
wooden  box,  measuring  about  one  nnoic  foot,  and  weigh- 
ing some  75  lb.     This  was  protected  by  a  loose  wooden 
cover,  through  which  the  electrodes  (in  lead)  protruded, 
and  were  flattened  down  for  convenience  of  transport. 
This  box  of  "electric  energy  "was  handed  to  me  by 
M.  Faure,   at  my  request,   with  the    object  of    sub- 
mitting it  for  examination  and  measurement  to  our 
eminent  electrician,  Sir  William  Thomson,  F.R.S.,  at 
the  University  of  Glasgow.      I  had  the  box  by  me  all 
through  the  journey  from  Paris  on  Tuesday  night, 
including  a  five  hours'   delay  at  Calais.      I  arrived  at 
Charing-crois  at  1 1  a.m.  on  Wednesday,  after  running 
the  gauntlet  of  customs  and  police  authorities,  who 
suspiciously  looked  askance,  and  seemed  to  doubt  my 
statement    that     my    box     only     held     "condensed 
lightning,"  and  contained  no  infernal  machine  or  new 
explosive  destined  to  illustrate  some  diabolical  socialistio 
tragedy.    From  time  to  time  on  the  journey  I  tested 
the  force  of  the  discharge,  and  found  it  to  have  well 
maintained  its  energy.      From   London   to   Glasgow] 


TASAR  SERICICULTURE  IN  I> 

The  following  report  from  Major  Cousecma 
forwarded  by  the  Secretary  of  State  fur  Ind 
cation  in  the  Journal  of  the  Society  :  — 

Camp  RaJQT.  Ta*luka  Alcola.  dih 
Sis, — I  have  the  nonour  of  acknowledgin 
(No.  659)  of  the  23rd  ultimo,  with  its  aci\> 
and  beg  herewith  to  submit,  for  the   inf 
Government,  my  report  upon  the  progress 
in  tasar  sericulture  during  thn  last  year. 

2.  I  must  first  state  that,  though  I  ha\-e  i 
in  gathering  a  crop  of  cocoons  of  my  o^ 
have  yet  gained  so  much  more  experience  o 
ledge  of  the  difficulties  in  the  way  that  I  bi 
eventually  be  able  to  overcome  them  withoi 
the  expense  of  the  cultivation. 

3.  My  failures  last  monsoon  were  owins 
perfect  construction  of  the  cages  in  which  I 
the  worms.  These  were  at  first  entirely  m; 
screens  of  split  bamboo,  and  served  the  pur 
ing  out  rats,  mice,  birds,  squirrels,  and 
being  dark,  the  plants  did  not  thrive  well,  ai 
were  alvrays  striving  to  escape.  I  then  alt 
struction,  made  them  longer  and  pat  nettin 
instead  of  pieces  of  screen,  and  here  every 
well  for  a  time,  until  some  wasps  and  ( 
managed  to  get  in  and  puncture  the  FiUn 
the  effects  of  which  the  majority  died,  a 
lived  to  spin  their  cocoons.  I  ahall  try  t 
this  next  monsoon  with  coarse  open  cotton 
will,  I  expect,  turn  out  to  be  cheaper  than 

4.  The  small  plantation  which  I  have 
thriving,  and  wiU,  eventually,  be  able  to  sn 
siderable  number  of  worms,  but  I  have  hac 
plan  to  a  certain  extent.  I  adhere  to  my  or 
tion  of  keeping  the  plants  well  pnmed, 
letting  them  grow  more  than  three  or  fou 
but  in  order  to  make  the  junctions  of  the  t 
secure  and  vermin  proof,  I  must  have  tl 
banks  seven  feet  wide  instead  of  four.  1 1 
moved  to  other  ground  all  the  other  plants 
**Lagerstramia  Indica"  {Oul  JifendAi  or  j 
the  '*Zi2yphuB  Jujuba"  {Bher  or  Bkort), 
the  two  lands  which  thrive  beat  with  me, 
now  five  hundred  feet  of  the  former  and  th 
of  the  latter  available  for  feeding  porpo 
several  cuttings  and  seedlings  whi<£  are  coi 

5.  My  collection  of  cleaned,  perforated  cc 
for  the  manufacture,  now  amounts  to  ab 
weighing  about  60  lbs.,  and  sown  up  in  ba( 
state  they  will  remain  without  deteriom 
indefinito  period.  Of  this  amount  the  Fop 
ment,  working  imder  Mr.  Shuttleworth**  i 
contributed  wis  season  about  17»000,  wh 
mainder  oonsist  of  those  whiidi  I  have  eoli 
other  souroea,  or  oanied  forward  from  last 
propose  to  wait  till  I  have  got  1  ewt.  bafoR 
steps  towards  disposing  of  thia  iLatnial,  ai 
f  acturer  would  oare  to  purobaae  a  anall  am» 

6.  One  of  the  most  promiaing  facta  in  ccwb 
tasar  sericulture  is  the  effort  wldch  is  beiBf 
Mr.  George  Baird  with  the  eDOouiageBK] 
M{ihAr&ja  to  establish  a  plantatiaD  at  Ooder 
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it  adrmoed  ■fcodents  in  Mr.  Baird*8  school 
cxma  bj  the  dixeotion  of  the  H&hkrija,  and 
ay  honae  daily  for  aome  weeks,  watching  the 
;be  insects,  and  ta]dng  copious  notes,  which 
pe,  bear  frnit  sooie  day. 
it  up  my  usual  ooTTespondraee  with  individuals 
in  the  scheme,  and  aistributed  oggs  to  them 
lor,  Eih&ndesh,  Goorg,  Rangoon,  Ceylon,  and 

ig  to  chazigcs  among  tho  members  of  the 
partmcnt,  I  hare  not  yet  been  able  to  get  all 
its  settled,  but  as  far  as  I  can  tell,  I  shall 
nded  about  Rs.  220  of  the  500  placed  at  my 

LGovcmment  last  year,  of  which  about  Rs.  45 
en  paid  to  Tillagers  for  ooooons,  Rs.   10  on 
lud  the  remainder  on  laying  out  and  maintain- 
»l&ntation,  in  tending  the  silkworms,  and  in 
cocooDS  for  storage. — I  have  the  honour  to 

G.  Ck>U88iCAKBB,  Major. 


BRITISH  ASSOCIATION. 

lowing  arrangements  have  been  made  for  the 
meeting  of  the  British  Association,  to  be  held 
—The  first  general  meeting  will  be  held  on 
ly,  August  31,  at  8  p.m.  precisely,  when  A. 
y,  F.R.S.,  V.P.G.8.,  will  resign  tho  chair, 
>hn  Lubbock,  Bart.,  M.P.,  F.R.S.,  Presidcnt- 
11    assume  the  pr»Bidency,   and    deliver    an 

On  Thursday  evening,    September    1,  at  8 

iW# ,-  on  Fziday  evening,  September  2,  at  8.30 

isoourao  by  IVofessor  T.  H.  Huxley,  LL.D., 

on  Monday  evening,  September  5,  at  8.30 

jsoouraebv  W.  Spottiswoooe,  D.C.L.,  LL.D., 

of  the  Royal  Society ;  on  Tuesday  evening, 
•  6y  at  8  p.m.,  a  soirde;  on  Wednesday, 
>  7 J  the  concluding  general  meeting  will  be 
30  p.m.  No  report,  paper,  or  abstract  can  be 
I  the  Report  ox  tiie  Association,  unless  it  is 
ef  ore  the  conclusion  of  the  meeting.  Exciu:- 
places  of  interest  in  the  neighbourhood  of 
be  made  on  the  afternoon  of  Saturday, 
-  3,  and  on  Thursday,  September  8. 
leral  officers  are —General  Secretaries:  Cant. 
talton,  C.B.,  D.C.L.,  F.R.8.;  Philip  Lutley 
»h.D.,  F.R.S.  Acting  Secretary:  George 
C.A.9  F.C.S.,  Harrow;  General  Treasurer: 
W.  Williamson,  F.R.8.  Local  Secretaries : 
nas  Adams,  M.A.;  Tempest  Anderson,  M.D., 
»xk.      Local  Treasurer :  W,  W.  Wilberforce, 

tioDB  are  arranged  as  follows:  — 
Aematicai  and  Fky»ieal  Seienet, — President: 
William  Thomson,  F.R.8.  Secretaries:  Prof. 
prton ;  (Miver  J.  Lodge,  D.Sc. ;  and  Donald 
-,  B.A.,  B.80.  (Recorder). 
mieml  SeUnee,  —  President:  Prof.  A.  W. 
Ki,  For.  Sec  R.8.,  V.P.C.S.  Secretaries: 
..  Dixon,  MA.,  and  P.  Phillips-Bedson,  D.Sc. 

r)- 

'ogy. — ^l^resident:   Andrew  Crombie  Ramsay, 

F.B.8.  Secretaries:  W.  Topley,  F.G.S. 
r)  and  W.  Whitaker,  F.G.S. 
•l0^.~Pk«adent:  Richard  Owen,  C.B.,  FR.S. 
Bt:  G.  W.  Bloxam,  M.A,  F.L.S. ;  W.  L. 
W.  A.  Forbes,  F.Z.S. ;  Professor  M*Nab, 
Tohn  Priestley ;  and  Howard  Saunders,  F.L.8., 

Department  of  Zoology  and  Botany. — Richard 
).B.,  F.R.S.  (msident),  will  preside.  Secre- 
^mfessor  M'Nab.  MD.  (Recorder),  and  Howard 
i»  F.L.S.,  F.Z.S.  Department  of  Anthropology. 
wr  W.  H.  flower,  F.R.S.  (Vice-President), 
ide.  Seontaries:  G.  W.  Bloxam,  M. A.,  F.L.8. 
r),  and  W.  L.  Distant.  Department  of  Anatomy 
•eiiiojy.'^'PxQtesaor  J.   8.   Burdon  Sanderson, 


F.R.8.    (Vice-President),   will   preside.      Secretaries : 
John  PriesUey  (Recorder),  and  W.  A.  Forbes,  F.Z.S. 

E.  Geography.  —  President :  Sir  J.  D.  Hooker,. 
K.C.S.I.,  C.B.,  F.R.8.  Secretaries:  II.  W.  Bates, 
Assist.-Sec.  R.G.S  ,  F.L.S.,  and  £.  C.  Rye,  Librarian 
R.G.S.,F.Z.8.  rRccorder). 

F.  Economic  lieUnce  and  Statistics. — President  :  The 
Right  Hon.  M.  E.  Grant  Duff,  M.P.,  F.R.S.  Secre- 
taries :  Constantinc  Molloy  (Recorder),  and  J.  F.  Moss. 

G.  Jftrhanical  Science. — PreRident  :  Sir  W.  G.  Arm- 
strong, C.B.,  F.R.S.  Secretaries:  A.  T.  Atchison^ 
M.A.  (Recorder),  and  H.  Trueman  Wood,  B.A. 

Tickets  for  the  meeting  may  be  obtained  of  the  Local 
Secretaries  at  York,  and  at  the  office  of  the  Association, 
22,  Albemarle- street,  London,  W. ;  or  on  application 
by  letter,  from  Aug^iflt  17  to  August  24,  to  the 
General  Treasurer,  Professor  A.  W.  Willamson, 
British  Association,  University  College,  London,  W.C. 


QUEBRACHO  WOOD. 


Monfl.  F.  Rhcm  has  lately  communicated  a  paper  en 
the  "Quebracho  Wood"  to  the  Soettte  Indus trtelle  du 
Jtouen,  from  wliich  tlic  following  particulars  are  ex- 
tracted:— ^This  wood  belongs  to  the  family  of  the 
Asclepiadcs,  and  comes  from  America.  Being  very 
hard,  and  composed  of  a  grreat  quantity  of  interlaced 
fibres,  the  tannin  it  contains  is  different  from  that  of 
chestnut  or  of  oak.  Grelatino  precipitates  this  tannin 
out  of  a  water  solution  with  a  fiesh  colour,  while  salts 
of  protoxide  of  iron  give  an  ash  -  grey  precipitate, 
and  the  pcroxyde  salts  a  dirty  greenish  colouratior. 
When  boiled  with  weak  sulphiu*io  acid,  the  tannin  is 
not  converted  into  gallic  acid.  According  to  a  German 
chemist,  quebracho  wood  contains  18  percent,  of  tannic 
acid.  The  back  of  this  wood  contains  an  alkaloid 
analogous  to  quinine.  Extract  of  quebracho,  now  much 
used  in  wool  dyeing,  giving  a  yellow  shade  with  a  tin 
solution.  It  gives  even  MiadcH,  resembling  those  of  cutch^ 
if  used  with  bichromate  of  potash,  but  its  principal  une 
is  for  obtaining  blacks,  for  which  the  wool  is  given  first  a 
bottom  of  the  extract,  then  passed  through  iron,  and  dyed 
with  the  quebracho ;  this,  in  these  conditions,  can  re- 
place cutch.  Solutions  of  quebracho  wood,  or  extract, 
will  only  keep  limpid  if  heated  to  a  certain  temperature, 
but  get  turbid  on  cooling.  Dyeing  experiments,  with 
the  dry  quebracho  extract,  as  manufactured  by  a  French 
firm,  in  comparison  with  cutdi,  have  proved  the  former 
of  more  value,  since,  with  a  lower  price,  it  possesses  a 
greater  richness  of  colouring  matter.  Three  series  of 
trials  were  made :  one,  by  passing  the  cotton  prepared 
in  a  quebracho  or  cachou  bath  through  bichromate  of 
potash ;  the  second,  through  iron ;  and,  in  the  third,  the 

Patterns  were  passed  through  iron  and  then  chromed, 
n  all  cases  the  same  results  were  obtained,  showing  the 
advantage  of  the  quebracho  over  cutch,  in  spite  of  a 
slightly  more  greyish  shade  of  the  colours  obtained  with 
the  fonner.  The  same  results  have  been  got  hj  print- 
ing mordants  on  calico,  ageing,  dunging,  anddyemg  with 
quebracho  extract  or  cutch  ;  in  all  cases  tho  quebracho 
snades  being  identical  with  those  of  cutch,  not  only  for 
the  tone  of  colour,  but  also  in  regard  to  fastness. 


GENERAL    NOTES. 


Ladiei'  Sanitary  Aiiooiation.—At  the  meeting  of  thia 
association,  held  last  week,  on  the  occasion  of  the  distribu- 
tion of  prizes  by  H.R.H.  PrincosH  Christian,  of  Schleswig- 
Uolhtein  (see  Joumaly  p.  552),  Sir  Henry  Cole,  in  reply- 
ing to  a  vote  of  thanks  passed  to  the  Society  of  Arts  for  the 
use  of  tho  hall,  said  it  was  the  bnsincss  of  that  Society  to  do 
what  other  people— Government  esp4Kially — did  not  do,  and 
to  show  the  GovemnirTit  a  better  way  of  doing  things.    At 
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present  the  Society  was  engaged  in  a  most  interesting  work. 
Ladies  were  doubtless  awaro  that  in  this  country  the  system 
of  teaehinflT  needlework  was  confined  to  senior  wraiu^lers. 
Now  this  Society  was  trying  to  induce  ladies  to  conduct  a 
course  of  instruction  in  domestic  economy,  indudinf  the 
teaching  of  needlework,  the  making  of  clothing,  cooking, 
and  other  arts  in  which  woman  shone  pre-eminent,  but  the 
teaching  of  which,  by  accident,  had  got  into  the  hands  of  men. 

Saei  Canal.— In  the  course  of  1880,  2,017  ships 
passed  through  the  canal  with  a  tonnage,  according  to 
official  reckoning,  of  2,860,448,  but  really  amounting  to 
4y378,984.  The  number  of  hands  employed  in  the  nayiga- 
tion  was  1 28,453 ;  the  number  of  passengers,  53,517.  Of 
the  2,860^448  tons  official  reckoning,  2,247,306  were  British, 
177,771  French,  75,820  Austrian,  124,083  Dutch,  71,039 
Italian,  56,245  Spanish,  38,162  German,  29,607  Russian, 
7,203  Turkish,  and  8,032  Egyptian,  while  25,180  tons  be- 
longed to  other  States. 

Total  Production  of  CofEee.-^  According  to  the  Batayian 
Journal  of  Agriculture,  the  production  of  coffee  by  the 
whole  world,  in  1855,  was  330,t52  tons,  and,  in  1878,  no  less 
thfui  490,843  tons,  showing  an  increase  during  the  23  years 
of  160,675  tons.  These  quantities  were  yielded  by  the  foUow- 
ii\g  countries : — 

1865.  1878. 

Brazil    163,400ton8.     .•    225,500  tons. 

Dutch  Indies  71,322    „        .•      91,405    „ 

West  Indies 29,300    „        ..      41,800    „ 

British  India  and  Ceylon  . .  28,780    „        . .      53,422    „ 

South  Africa   22,315    „        ..      35,890    „ 

Arabia  ..« 6,176    „        ..        2,779    „ 

Africa   4,000    „        ••        4,000    „ 

Central  America 3,500    „        ..      32,500    „ 

Philippine  Islands 1,359    „        .•        3,397    „ 

Oceania —     „        ..  150    „ 

330,152  490,843 


MSSTDIOS  OF  THS  80CIXTT. 

Ordinary  Meetings. 

Wednesday  evenings,  at  eight  o'clock  :— 

Mat  25. — Adjourned  Discussion  on  Mr.  Alexander 
Siemens*  8  paper  on  **  The  Electrical  Railway,  and  the 
Transmission  of  Power  by  Electricity." 

Foreign  and  Colonial  Section. 
Tuesday  evenings,  at  eight  o'clock : — 

May  31.— **  The  Principality  of  Loo  Choo."  By 
Consul  John  A.  Gubbins. 

Cantor  Lectures. 
Monday  evenings,  at  eight  o'clock : — 

The  Fifth  Course  will  be  on  '*  Colour  Blindness 
and  its  Influence  upon  Various  Lidustries,"  by 
R.  Brudenell  Carter,  F.  U  .  C.  S.    Three  Lectures. 

Lecture  II. — Monday,  May  23. 
Mistakes  of  the  colour-blind  in  daily  life.  Their 
methods  of  endeavouring  to  counteract  the  consequences 
of  their  defect.  Modes  of  testing  for  colour  blindness. 
Sources  of  error  in  testing.  The  actual  prevalence  of 
the  affection  in  this  and  other  countries,  and  indifferent 
classes  of  the  population. 

Legtube  III. — Monday,  May  30. 
Industries  chiefly  affected  by  colour  blindness — 
Engine-drivers,  pilots,  artists,  letter-sorters,  drapers, 
painters,  &o.,  &o.  Beoent  legislation  affecting  colour 
blindness  in  America,  and  urgent  need  for  it  in  this 
country.    Conclusion. 


KB  8HXL70BD  BIDWSLL'8  PAPEB. 
In  consequence  of  Mr.  Bid  well's  severe  indis- 
position, he  has  been  unable  to  prepare  his  paper 
on  "  Telegraphic  Photography,*'  announced  to  be 


read  before  the  Applied  Chemistry  ax 
Section  on  Thursday,  May  26th,  and  th 
has,  therefore,  been  unavoidable  postpon 


nrDIAV  8BCTI0V. 

Sir  Arthur  Phayre*s  paper  on  ''  Burn 
the  discussion,  will  be  printed  in  ne: 
Journal, 


XSXTIHOS  FOB  THE  BH8U1H0  Wl 

HovDAT,  Mat  23iu>...80CIET7  OF  ABT8,  J 
Addphi,  W.C.,  6  p.m.  (Osator  Leetm 
BmcGBnell  Carter,  "  Oolour  BlindnoM,  aod  i 
upon  Varioos  Indastriea.'  *    (Lecture  II. ) 

Nanonal  Indian  AaaodatiaQ,  11,  Chandot- 
8^  p.m.  Mr.  C.  N.  Banerjee,  '*  Home  £c 
ladian  Ladies." 

Boyal  Qeonaphioal,  UniYenitr  of  Loodon, 
gardens,  w.,  2  p.m.     Annual  MJeetuoff. 

BntiBh  Architects,  9,  Conduit-«treet,  W.,  8p 
tribution  of  Medals  and  Prize*.  2.  Prof. 
**  Some  Observations  on  the  Mariette  £x 
Sakkara,  in  reference  to  Discorenes  ra 
there." 

Geologists'  Association,  UnlTenity  College,  "V 
sion  to  Sheppey. 
TuBSDAT,  Mat  24th.. .Boyal   Institution.  Albonark 
a  p.m.   Prof.  Dewar,  "  The  Nem-MetsUk 
(Lecture  v.) 

Medical  and  Chinugioal,  63,  Bemers-stn 
street,  W.,  8^  p.m. 

CiTil  Engineers,  85,  Great  Oeoigc  stiert,  '^ 
8.  W.,  6  p.m.  1.  Discussion  on  Mr.  John  1. 1 
Paper,  **  Torpedo  Boats  and  light  Yachj 
Speed  Steam  Navigation."  2.  Mr.  Bic 
Brunton,  *'  The  FXx>duction  of  Fanflhi  i 
OIL" 

Anthropolofldcal  Institute,  4,  St.  MartinV 
8  p.m.  ut.  Allen  Hiomson,  "  Some  Boi 
from  the  Andaman  Islands.  S.  M^.  E.  H. 
Arts  of  the  Andamanese  and  Nioobarese.** 
Walhouse,  "  Some  Vestiges  of  Oirl  Saoiflee 
and  Contracted  Intennents  in  India  and  tl 

Bojral  Horticultural,  Sou^J^oaington,  S.'iC 

WBDarssDAT,  Mat  2&th...80CISTT  OF  ABT8, 

Adelphi,  W.C.,  8  p.m.    Adjourned  Diseoi 

Alexander  Siemenrs  paper,  **  The  Eledari 

and  the  Transmission  of  Bower  by  Elec^ 

Geoloflioal,  Burlington-house,  W.,  8  p.m. 
Hides,  with  an  appendix  by  Mr.  B.  Ethi 
DiscoreiT  of  some  Bemains  of  Hants  al 
the  Denbighshire  Grits,  near  Corwen,  K 
3.  Mr.  Edgar  Wfllett,  -'Notes  on  a  Mas 
from  the  Furbeck  Beds  at  Swanage,  Dom 
H.  G.  Seeley,  "  The  Reptile  Fauna  of  tht 
mation." 

Boyal  Society  of  literature,  4,  St.  Martin's 
8  p.m.    BIr.  C.  Ffoundes,  "  The  Fopolar 
Old  Japan." 

Telegrapn  Engineers  and  Electricians,  4,  Th 
Westminster,  S.W^  p.m.     Mr.  P.  V. 
Construction  and  working  of  a  MOitan 
graph,  based  upon  Experience  gained  don 
paigns  in  Afghanistan  in  1878-7S^80." 

National  Education  Union,  Westoiktster  I 
S.W.,  2&  i>.m.    Annual  Meeting. 

Asehain  Sooety,  18,  Bator-sfaect,  W. 

Boyal  Botanic  IzmerHarde,  B«gen^s-pBik,  1 
Summer  Exhibition. 
TnuRSDAT,  Mat  26TH...Iinnean,  Bnrlinffton-lioiise, 
Anniversary  Meeting  and  Frvaident's  Addi 

Boval  IdUitution,  AIbeniarie-«treet,  W.,  S 
Tyndall.  *<  Ftoamagnetian  and  Pismagnft 
tureV.) 

Inventors*  Institute,  4,  St  Marian'a-plaoe, ' 
Annual  Meeting. 
Fbtoat,  Mat.  27TH....Bofal  United  Berrioe  laslifaifee 
yard,  a  p.m.    Maio^^^eneral  D.  J.  Kswal 
Colonisatbn  as  a  Beserve  for  India." 

Boyal  Institution,  AlbenMute  aUwi,  W^  8  p. 
Meeting.  9  p jn.  Prof.  H.  B.  Boteoe^  **%l 
duction  of  Indigo." 

Onekett  Microec  pioal  Ghib*  UntfOBlar  OdI 
8  p.m. 

Clinical,  68,  Pointis  stiwt,  W. 

National  Health  Society,  SS, 
(Drawing-room  Lecttnes.)    Mr. 
Progress  in  Health  Knowudg*."* 
Satubdat,  Mat  28th  .  Fhyirieal,  Sci—Bt  Bdhootab  8a« 
too,  S.  W.,  8  p.ni. 

B^ml  Inatitntion»  AlhwiyiTlfl  i<iiit>  W^lpJ 
£.  Turner,  •'BnaiiaalitQratBiie.'*    f 
inontoff. 
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NOTICES. 


COHVEBSAZIOVS. 

tya  Conversazione  u  fixed  to  take  place 
L  Kensington  Museum  (by  permission 
Is   of  the  Committee  of  Council  on 
on  Thursday,  the  2nd  June, 
lade  Concert  will  be  given  by  the  String 

Boyal  Engineers,  in  the  North  Court. 
»mey  Ghrain  will  give  Three  short 
mts  in  the  Lecture  Theatre.    Madame 

will  give  a  Pianoforte  Becital  in  the 
.ery. 

ries  containing  the  Baphael  Cartoons, 
anks  Collection,  the  Wm.  Smith  CoUec- 
ber  Colour  Drawings,  the  Dyce  and 
tures,  the  Collection  of  Paintings  lent 
tees  of  the  late  Bev.  Pryoe  Owen,  and 
trey  Bequest,"  will  be  open, 
ts  and  Corridors  of  the  Ground  Floors 

L. 

ption  will  be  held  in  the  Architectural 
Ir.  F.  J.  Bramwell,  F.B.S.,  Chairman, 
lembers  of  the  Council. 
B  of  invitation  have  been  issued  to 


CAHTOB  LBGTUSIS. 


nd  lecture  of  the  fifth  Course,  on 
lindness  and  if  s  Influence  upon  Various 
'  was  delivered  by  B.  Brudenell 
'.R.C.S.,  on  Monday,  23rd  inst.  The 
dated  some  of  the  mistakes  of  the 
d  in  daily  life,  and  their  methods  of 
Dg  to  counteract  the  consequences  of 
m  He  described  the  modes  of  testing 
blindness,  and  tlie  sources  of  error  in 
des  which  have  been  adopted.  Prof. 
I  tost,  by  means  of  skeins  of  coloured 
«•  explained  and  illustrated,  and  the 
iclqded  with  statistics  of  the  actual 
of  ooloiir  hlindneiMi  in  this  and  other 


coimtries,  and  in  different  classes  of  tho  popula« 
tion. 

The   lectures  will   be  printed  in  the  Journal 
during  the  autumn  recess. 


ABT  FUBHITUBE  EXHIBITION. 

The  Exhibition  of  Works  of  Art  Applied  to 
Furniture,  in  connection  with  the  Exhibition  of 
Fine  Arts  at  the  Boyal  Albert  Hall,  was  opened  on 
Saturday,  2l8t  inst.  A  non-tranferable  season 
ticket  will  be  sent  to  any  member  of  the  Society 
on  application  to  the  Secretary. 


FBiCTICAL  SXAMIVATIOV  IV  VOCAL  OB  IH8TBV- 

MEVTAL  MUSIC. 

The  next  Examination  in  London  will  be  held 
by  Dr.  Hullah,  the  Society's  Examiner,  at  the 
House  of  the  Society  of  Arts,  18,  John-street, 
Adelphi,  W.C.,  during  the  week  commencing  on 
the4th  July,  1881. 

Honours. 

The  Examination  in  Honours  will  consist  of 
three  sections,  viz.,  a  paper  to  be  worked,  an 
examination  similar  in  form  to  the  practical 
examination  for  a  First  and  Second-class,  and  a 
viva-voce  examination. 

First  and  Second-culss. 
VocaL 

Candidates  for  a  First  or  Second-class  Certificate 
in  Yocal  Music  will  be  required — 

[1.]  To  sing  a  solo,  or  to  take  part  with  another 
candidate  in  a  duet,  already  studied. 

[2.]  A  key-note  being  sounded  and  named  by 
the  Examiner,  the  candidate  to  name  sounds  or 
intervals,  or  successions  of  sounds  or  intervals, 
played  or  sung  by  the  Examiner. 

[3.]  To  sing  or  sol-fa  at  sight  passages  selected 
generally  from  classical  music. 

In$t/rumental. 

Candidates  for  a  First  or  Second-class  Certificate 
in  Instrumental  Music  will  be  required — 

[1.]  To  play  a  short  piece,  or  a  portion  of  a 
larger  work,  already  studied. 

[2.]  A  key-note  being  sounded  and  named  by 
the  Examiner,  the  candidate  to  name  sounds  or 
intervals,  played  by  the  Examiner. 

[3.]  To  play  a  piece  or  portion  of  a  piece  at 
sight. 

The  examination  of  each  candidate  will  b^ 
private ;  no  one  but  the  Examiner  and  the  acoom- 
panyist  being  present,  unless  it  be  a  member  of 
the  Society  of  Arts'  Committee. 

No  list  of  Candidates  will  be  published. 

Full  particulars  can  be  obtained  on  applioftliaa 
to  the  Secretary. 
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INDIAN  SECTION. 


Friday,    May    13th,    1881  ;    Sir   Buthbrfokd 
Alcook,  K.C.6.,  in  the  chair. 
The  paper  read  was — 

BEITISH  BURMA. 
By  Oeneral  Sir  Arthur  Phayre,  G.C.ICO.,  X.C.8.I.,  C.B. 

The  province  of  British  Burma,  by  the  rapid 

Srp^ress  that  it  has  made  in  material  prosperity 
unn^  the  last  twenty  ^ears,  has  attracted  the 
attention  of  all  who  are  interested  in  the  empire 
of  India.  In  submitting  to  this  Society  a  brief 
account  of  the  present  condition  of  that  country, 
it  is  necessary  to  state  that  statistics  of  trade  and 
revenue  are  not  available  for  a  later  period  than 
1879-60,  but  the  population  by  the  census  of  this 
year  has  just  been  received,  and  that  for  the 
purpose  of  illustration  of  the  comparative  progress 
of  the  province,  it  is  not  proposed  to  do  more 
than  briefly  refer  to  some  of  the  statistics  for 
a  few  years  preceding  that  above  mentioned. 

It  is  scarcely  necessary  to  remind  you  that  the 
coxmtry  called  Burma,  that  which  is  inhabited 
mainly  by  people  of  the  Burmese  race,  and  which 
is  as  distinctively  the  country  of  the  Irawadi  and 
its  tributaries  as  Egypt  is  the  gift  of  the  Nile,  is 
divided  politically  into  two  parts :  British  Burma, 
and  Independent  Burma.  It  is  proposed  on  the 
present  occasion  to  deal  principally  with  the 
former,  and  to  refer  only  incidentaUy  to  the  latter. 

British  Burma  was  formed,  to  speak  generally, 
from  the  imion  of  three  maritime  provinces,  two  of 
which,  Arakan  and  Tenasserim,  were  annexed  to 
the  British  Indian  Empire  in  1826,  and  one, 
Pegu,  which  became  British  territory  in  1852. 
The  province  has  a  direct  sea  coast  line  extending 
about  nine  hundred  miles  along  the  eastern  shore 
of  the  bay  of  Bengal.  Though  for  such  an  extent 
the  number  of  ports  is  limited,  yet  the  outlets  of 
the  great  rivers  give  at  Akyab,  Bassein,  Bangoon, 
and  Moulmein,  admirable  positions  for  trade  with 
other  countries.  The  province  has  an  area  of 
about  94,000  square  miles,  being  a  little  larger 
than  Great  Britain. 

The  Burmese  people  who,  including  the  Talaings 
or  Peguans,  form  about  five-sixths  of  the  popula- 
tion of  British  Burma,  are  classed  by  ethnologists 
as  Mongoloids.  The  numerous  hill  tribes,  Karens, 
Ehyengs,  Eamis,  and  others,  belong  to  the  same 
family.  The  Burmese,  by  their  physiognomy  as 
well  as  by  their  language,  show  tiiat  they  belong 
to  the  same  family  as  the  Bhote,  or  people  of 
^[^bet.  The  connection  from  the  one  to  tiie  other, 
though  their  countries  are  so  far  apart,  may  be 
traoea  by  similarity  in  the  physioal  form,  and 
q>eeoh  of  tribes  dwdling  on  tne  south-eastern 
border  of  the  peat  plateau  of  Tibet,  and  border- 
ing the  way  along  the  courses  of  rivers  to  the 
country  of  the  middle  Irawadi.  The  Burmese 
language  may  be  roughly  described  as  mono- 
^Ifiibio,  though  this  olaMification  oaA  only  be 
applied  to  it  with  considerable  modifioatioii.    The 


Talaing  people,  who  chiefly  inhabit  the 
the  Irawadi,  may,  no  doubt,  be  traco 
same  original  seat  as  the  Burmese;  b 
ancestors  appear  to  have  left  it  at  a  mui 
period  than  the  forefathers  of  the  lattei 
language,  which  now  differs  materially  fro 
the  Burmese,  has  become  nearly  extinct,  f 
is,  perhaps,  a  larger  Talaing-speaking  i 
Siam  than  in  Pegu.  The  total  popuJ 
British  Burma,  by  the  census  of  this  year, 
to  3,704,253  souls.  In  order  to  show  i 
increase  in  population  which  has  takem 
may  now  be  stated  that,  in  1855-6,  the  g 
amounted  to  1,252,555  souls.  Probably  tS 
may  then  have  been  imder-stated  fronx 
returns  ;  but  even  supposing  that  the  t 
reached  to  so  much  as  a  quarter  of  a  milZrb 
one-fourth  of  the  whole,  the  fact  will  renu 
in  a  quarter  of  a  century,  the  population  hai 
trebled.  This,  no  doubt,  has  resulted 
from  immigration  from  Upper  Burma,  I 
people  are  also  increasing  from  natural  cans 
sequent  on  freedom  for  uieir  industry,  the 
of  war,  and,  it  is  believed,  generally  ii 
sanitary  condition  from  better  food  ana  cl< 

The  amoimt  of  imperial  revenue — ^thai 
including  what  is  collected  by  municipd 
raised  from  this  population  amounted,  in 
in  round  numbers  to  £2,100,000.  That 
greater  proportional  amount  than  is  paid 
other  province  under  the  (Government  of  1 
may,  at  the  same  time,  be  noted  that  the 
collected  in  1855-56  was,  in  round  i 
£531,792.  While,  therefore,  in  twenty-1 
the  population  has  nearly  trebled,  the  re^ 
nearly  quadrupled..  This  great  increase 
assured,  has  resulted  from  general  inc 
prosperity,  and  not  from  excessive  taxs 
may  add  that  the  only  item  on  which  I  w( 
to  see  a  reduction  in  the  annual  revenue  i 
arising  from  the  consumption  of  opiu 
quantity  consumed  might  be  very  much 
by  Governmental  action  with  great  adva 
the  community,  and  I  learn  wit£in  the  last 
that  measures  have  been  adopted  for  that 

In  consideriDg  the  ^estion  of  progre 
prosperity  of  British  Burma,  nothing 
instructive  than  the  continued  regular 
in  the  area  of  cultivated  land.  By 
most  important  agricultural  product 
It  may  almost  be  considered  the  oi 
oultur^  product  of  British  Burma,  so  m 
it  exceed  in  quantity  all  others.  Thii 
from  the  soil  and  clunate  being  veiy  so: 
that  cereal,  and  to  the  people  thorGo^j 
standing  the  method  of  cultivation  reqiurec 
the  native  (Government,  rice  was  not  bU 
be  exported  by  sea,  from  tilie  notion  tiiai  i 
sary  an  artioleof  food  should  be  kin>t  in  the < 
as  a  reserve  in  case  of  famine.  Oonseqnei 
more  was  produced  than  was  reqiured  t 
consumption.  After  the  country  becniit 
and  sale  of  produce  was  unrertrioted,  tk 
at  once  extended  their  eultimtioii.  Ilisi* 
be  seen  in  the  following  fignna.  In  185$ 
total  area  of  cnltivatea  land  paying  T9f 
Government  was  1,075,374  aorea*  In  1879 
azea  was  3,304.72)6  aorea*  ^Hm  iralaa  ol 
ported  by  aea  was,  in  1865-6.  £t,48S,47«; 
1879-80,  £5,274,311. 
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Sunna  is  owned  by  small  proprietors. 
f  property  in  the  soil  is  independent  of 
Qg  power,  and  is  so  laid  down  in  the 
criptures.  The  average  area  of  each 
irhich  rice  is  raised,  is  not  more  than 
:ht  acres.  That  is  the  area  available 
ion.  G^nudng  land  is  that  which  is  left 
each  villase,  and  is  common  to  the 
thereof.  All  owners  exercise  the  right 
ise,  gift,  and  mortgage,  though  sale 
very  seldom  made.  There  appears  to 
ction  to  it  which  may  almost  be  called 
rrespective  of  the  rights  of  heirs,  which 
ienated,  and  when  land  is  sold  by  deed, 
dly  expressed  that  the  object  of  the 
)  to  build  a  pagoda  or  other  religious 
eon.  This  is  supposed  to  justify  the 
land  is  occasionally  let  from  year  to 
rbal  engagement,  the  tenant  agreeing 
)er  cent,  of  the  produce, 
iopment  of  commerce  in  British  Burma 
ce  with  the  increase  of  population  and 
The  export  of  rice  has  already  been 
miection  with  the  extension  of  cultiva- 
fcrade  of  the  province  may  be  classed  as 
ried  on  by  sea  with  foreign  countries, 
ritish  Indm ;  and  (2)  that  carried  on  by 
ktion,  or  by  inland  caravan  traffic  witn 
t  Burma,  China,  and  Siam. 
',  increase  in  the  sea-borne  trade  will  be 
a  comparison  of  figures  for  1879-80, 
Por  1 87 1  -72.  For  both  years  all  imports 
I  of  goods  on  account  of  the  Qovemment 
xcluded. 

1871-72.— 7ifijMr/«  aud  Exports, 

'merchandise     £6,938,202 

»   1,311,356 

Total 8,249,658 

879-80.— /wporte  and  Sxporta, 

'merchandise £12,348,373 

3 3,206,939 

Total 15,565,312 

»t  be  necessary  to  do  more  than  mention 
d  articles.  The  two  of  most  import- 
United  Kingdom  are  the  cotton  and 
joods,  the  cotton  twist  and  yam  of 
lufacture.  The  value  of  those  goods 
n     the   year    1871-72,    amount^   to 

and  woollen  goods  to  £88,372.  In 
lie  value  of  the  former  amounted 
153;     and   woollen    manufactures    to 

When  I  say  these  were  of  British 
e,  it  should  be  noted  that,  strictly 
Tper  cent,  of  the  goods  were  shipped 
United  Kingdom.  Considering  the 
of  British  Burma  small  in  comparison 
I  most  provinces  in  British  India,  this 
arge  proportional  amount  of  annual 
a.  Of  the  quantity  of  such  goods 
ippUed  to  people  in  the  interior,  in 
lyond  the  Britiui  frontier,  I  will  speak 
e  to  notice  the  inland  trade. 
rts  from  British  Burma  by  sea  consist 
^f  rice,  the  value  of  which  has  already 
.  for  one  year.  The  next  article  in 
is  teak  timber,  which  is  probably  the 
)le  wood  known  for  ship- building  and 


industrial  purposes.  There  has  been  a  consider- 
able falling  off  in  the  export  of  teak  timber 
within  the  last  five  years.  In  1875-76,  the  value 
exported  amounted  to  £432,889,  and  in  1879-80, 
to  only  £273,967. 

Teak  timber  exported  is  grown  both  in  British 
territory  and  beyond  it.  The  teak  forests  in 
British  Burma  are  the  property  of  Government, 
and  are  carefully  conserved.  No  care  appears  to 
be  taken  of  those  in  Independent  Burma,  or  in 
Siam,  and  it  is  to  be  feared  that  the  destruction 
now  going  on  must  in  a  few  years  render  it 
impossible  to  find  large-sized  timber  in  those 
countries,  in  such  positions  as  to  be  available  for 
the  market.  In  the  districts  of  British  Burma, 
which  were  annexed  in  1826,  similar  waste  was 
allowed.  It  was  only  in  1852,  when  experience 
had  shown  the  absolute  necessity  of  guarding 
against  indiscriminate  felling  of  trees,  that  the 
Marquis  of  Dalhousie  issued  orders  for  the 
formation  of  a  forest  department  in  the  province. 
First  under  Dr.  McClelland,  and  afterwards 
under  the  present  Inspector- G^eral  of  Forests 
in  India,  Dr.  Brandis,  successful  measures  were 
adopted,  for  the  conservancy  of  forests.  This  it 
was  which  led  to  the  formation  of  a  Forest 
Department  for  all  India,  which  it  is  now  acknow^ 
lodged  has  been  of  vast  benefit  to  the  empire. 

The  growth  of  teak  trees  in  British  Burma  is 
secured  partly  by  planting  in  suitable  localities, 
and  by  guar^g  against  destructive  agencies  all 
young  trees  whether  planted  or  of  natural  growth. 
The  principal  destructive  agencies  are :— ^Fire,  which 
in  the  dry  season,  unless  prevented,  frequently 
spreads  over  hundreds  of  square  miles,  and  kills 
young  trees;  parasitical  plants;  and  the  method  of 
clearing  groimd  for  cultivation  on  moimtain  slopes 
carried  on  by  the  hill  tribes,  who  indiscriminately 
fell  trees  and  bum  them  in  one  mass.  The  latter 
enemy  to  forest  conservancy  is,  perhaps,  the  most 
difficult  to  deal  with,  as  there  is  great  danger  of 
exciting  the  ill  will  of  the  hill  tribes  by  interference 
with  what  they  have  from  time  immemorial  con- 
sidered their  right.  Great  caution  therefore  is 
necessary,  and  has  been  observed  in  carrying  out 
measures  necessary  to  check  the  destruction  of 
trees  by  that  means.  Teak  trees  which  have 
arrived  at  maturity,  that  is  at  the  age  of  eighty  to 
ninety  years,  are  girdled  two  or  three  years  before 
they  are  intended  to  be  felled.  The  rise  of  the  sap 
beingthusintercepted,  the  trees  die,  and  they  become- 
thoroughly  seasoned  while  still  standing.  They  are 
then  capable  of  being  floated  down  the  streams 
and  rivers  without  delay  after  having  been  felled. 
During  the  last  five  years  there  has  been  a  material 
decrease  in  the  yield  of  teak  timber  in  the  forests 
of  British  Burma.  This  will  be  seen  from  the 
following  table  of  the  actual  quantity  brought 
down  during  each  year : — 

Tons. 

1876-76   46,597 

1876-77  46,431 

1877-78  39,081 

1878-79  22,763 

1879-80  17,685 

It  must  not  be  supposed  that  the  diininution  in 
the  i^Tinnal  supply  brought  to  market  indicates  a 
diminution  in  the  actual  number  of  mature,  or  full- 
sized  teak  trees  existing  in  the  forests.  The 
reduction  proceeds  from  various  causes,  and  it  may 
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be  confidently  pronounced  that  the  effect  of  the 
forest  conservancy  in  British  Burma  has  been  to 
render  available  for  public  use  a  valuable  natural 
product,  while  guarmng  against  wasteful  felling, 
which  would,  in  a  course  of  years,  extinguish  the 
supply  for  future  generations.  Various  other 
timber  trees  are  cared  for  in  the  forests  of  Burma, 
'which  is  not  necessary  to  enumerate.  Cinchona 
trees  have  been  planted,  but  the  result,  as  yet,  has 
not  been  favourable. 

As  regards  the  teak  timber  floated  down  the 
livers  into  British  Burma  from  the  neighbouring 
countries,  it  will  suffice  to  observe  that  the  quantity 
is  about  four  times  that  derived  from  forests  in 
British  territory.  But,  as  already  stated,  as  no 
conservancy  is  exercised  in  those  countries,  the 
supply,  before  many  years,  will  probably  be  much 
reduced.  Other  articles  exported  from  Burma  are 
-xmtch  cotton  and  petroleum,  but  they  do  not  call 
for  any  particular  remark.  One  abundant  natural 
vegetable  substance,  however,  promises  to  become 
utilised,  and  to  add  to  the  products  exported  to 
-other  countries.  I  allude  to  the  manufacture  of 
paper  from  bamboo  fibre,  which  has  been  under- 
taken by  Mr.  Thomas  Boutledge.  This  enterprise 
will  turn  to  good  account  a  plant  which  grows 
rapidly  in  every  part  of  British  Burma ;  and  there 
are  many  tracts  where  plantations  of  it  may  be 
formed  for  the  object  in  view.  The  material  would 
be  exported  in  the  shape  of  fibrous  paper  stock. 

The  inland  trade  of  British  Burma  with  Inde- 
pendent Burma  and  the  Shan  States  is  only  yet  in 
its  infancy ;  but  it  has  made  great  strides  within 
the  last  few  years.  The  progress  during  eleven 
years  has  been  gradual,  and  is  shown  by  the 
following  figures : — 

1869-70. 

Value  of  exports £1,283,588 

Value  of  imports 905,308 

Total 2,188,896 

1879-80. 

Value  of  exports , £1,880,052 

Value  of  imports , , , 1,983,364 

Total 3,863,406 

In  order  to  show  the  value  of  the  inland  trade  of 
British  Burma  in  articles  of  British  manufacture, 
and  its  progressive  increase  in  eleven  years,  the 
following  statement  of  the  value  of  exports  of 
textile  and  fibrous  fabrics  is  given  : — 

^  ,,  .  ,  1860-70  1879-80 

Cotton  piece  goods  ...,£44,649  ..  £191,821 

Silk  piece  pods    9,026  .,     168,936 

Woollen  piece  goods    ..      7,941  ..      43,624 

Cotton  twist  and  yam..    49,281  ..     167,924 

Total    110,796     ..    662,206 

The  great  bulk  of  the  trade  with  Independent 
Burma  is  carried  on  by  the  River  Irawadi.  It  is 
worthy  of  notice  that,  notwithstanding  the  un- 
satisfactory state  of  the  relations  of  t£e  British 
Government  with  the  Court  of  Mandalay,  trade 
between  the  two  countries  has  not  materially 
suffered.  The  great  object  of  establishing  and 
nudntaining  a  direct  trade  with  Yunnan  has  not 
been  accomplished.  The  main  obstacle  to  success 
may  be  attributed  to  the  Chinese  merchants  settled 
in  Bnrma,  and  to  the  Chinese  local  authorities  on 
th»  border.    The  opposition  of  the  former  arises 


from  jealousy  of  foreigners,  and  what  e* 
people  similarly  circumstanced  shows, 
losing  a  profitable  trade.  On  the 
Burmese  Government  has  been  faith 
treaty  engagements  with  the  Govern* 
of  India,  and  with  prudence  and  av( 
aggressive  conduct,  which  is  certainly  n 
arise  from  the  Burmese  Government,  t 
reason  for  doubting  that  the  interest 
countries,  as  regards  friendship  and  com: 
be  maintained. 

Means  for  ready  locomotion  and  con 
produce  are,  of  course,  directly  conne 
trade  and  all  material  progress.  When  tib 
was  first  occupied  by  the  British  Governs 
was  an  entire  absence  of  means  for  iut: 
manication,  except  by  the  river?.  In  ^ 
Tenasserim  the  great  annual  rainfall  c 
a  serious  obstacle  to  the  construction  an 
nance  of  roads,  the  outlay  necessary  to 
abrading  force  being  great,  and  the  prosp 
turn  or  benefit  in  a  sparsely-populated 
remote.  In  Pegu,  the  Irawadi  has  alwai 
great  highway,  and  in  the  delta  which 
over  ten  thousand  square  miles,  hundiedfl 
secting  navigable  creeks  form  an  excellenl 
for  movement  by  vessels  of  all  sizes,  front 
canoe  to  barges  of  a  hundred  or  more  ton 
But  made  roads  for  wheeled  vehicles  ^ 
known.  Main  lines  of  metalled  road  ha 
the  British  GK)vemment,  been  constructed 
to  a  small  extent.  The  total  length  of  1 
not  exceed  five  hundred  miles.  The  b 
village  and  distinct  roads  to  connect  ^ 
lines  will  yet  occupy  many  years.  A  ra 
been  built  from  Bangoon  to  Prome,  a  d 
163  miles.  The  success  of  the  line  after  \ 
has  been  greater  than  could  have  been  ai 
considering  the  bulky  nature  of  the  prod 
carried,  and  the  nearness  of  the  river  to 
The  net  earnings  by  the  last  account  w 
cent,  on  the  outlay.  The  chief  source 
appears  to  be  by  passenger  traffic 

The  navigation  of  the  Irawadi  by  the  si 
the  Irawa<u  Flotilla  Company  continue 
rupted,  notwithstanding  occasional  repo 
friendly  relations  with  Independent  Bi 
1879-80  there  were  made  129  trips  uf 
down,  between  Bangoon  and  Mandalay. 
Bamau  appears  to  nave  been  made.  ^ 
connect  the*  Pegu  river  with  the  8itti 
completes  the  water  highway  between 
and  Toungoo,  and  is  a  great  advantage 
A  railway  between  the  same  towns  has 
sanctioned  by  GK)vemment,  and  will  be  ol 
at  once.  The  coast  of  British  Burma 
several  ports  are  weU-provided  with  lig 
There  are  seven,  and  one  Ught  vesseL 

Among  remunerative  puuio  woiks,th€ 
ment  of  the  Irawadi  takes  a  prominent  p 
exhaustive  report  thereon  nas  been  hum 
Bobert  Gk>rdon,  C.E.,  under  whose  din 
works  now  are.  The  object  of  the  eral 
was  to  protect  cultivated  and  coltivafale  1 
inundation.  This  has  to  a  oonsidenk 
been  effected.  But  as  is  to  be  ei^peetod  i 
with  a  great  river,  having  a  xjse  of  sk 
feet  when  in  floods  and  aa  eKfarams  dk 
the  rainy  season,  thirty  mflss  abofethi 
the  delta,  of  two  millions  d  eabic  leeftpi 
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^mpIiMtioiu  baTe  uimd,  and  the  qnertioii 
btt  aubaskinent  is  (till  under  considets- 
k  the  lower  part  of  tbe  delta  there  are  some 
idi  of  square  milea  which,  con  be  made 
>le  I^  ma  embankment,  and  whera  fie 
7  fnMa  tha  dectmotive  force  of  ourreut  is 
-edooed.  Mr.  Gordon  has,  with  reference 
K^Bwdical  rise  of  the  Irawsdi,  the  rainfall 

CJMUm  BimaUya,  and  the  discharge  of 
t»j  the  liTers  entering  the  Brahmapootra 
1^  north,  in  Aaum  below  Ssdizs,  concluded 
e  Irawodi  is  the  continuation  of  the  Sanpo 
3«t.    This  is  one  of  the  few  great  questions 

geogTap^T  of  Ana  which  nas  itiU  to  be 

&od  wbiui  has  been  a  subject  of  contro- 
iace  the  time  of  d'Anville. 
aper  proposing  to  treat  of  British  Burma, 
er  cunonly,  would  be  incomplete  without 
notice  of  the  state  of  education.  Elementary 
-^ge  of  reading  and  writing  is  more 
dlj  diffused   among  the  people  of  Burma  . 

ia  the  case  in  India,  and  even  in  some 
riet  of  Europe.  This  hss  resulted  from  the 
Hosntal  prindpleB  of  Buddhism.  Far  the 
Utts  having  originally  protested  against 
■un  ezclusiveness  in  matt«8  of  religion,  and 
Ittrds  the  acquisitioa  of  knowledge  oy  those  I 
de  their  own  body  ;  and  having  contended  for  | 
ight  of  all  to  rise  by  personal  mferit  to 
lutioal  and  secular  eminence,  and  to  inherit 
ber  reward  by  transmigration,  the  doctrine 
a  a  general  difiuiion  of  instruction  amauB  ' 
iMBOB  of  the  people.     Hence  in  Bnrma  aU 

children  are  taught  letters  ;  the  national 
Is  are  the  Buddhist  monasteries,  and  the 
masters  oi  the  directors  of  the  studlei. 
B  rshfina  or  monks.     There  are  also  in  som£ 

lay  schools,  in  which  botli  boys  and  girls  art 
t.  The  rales  of  Buddhist  monks  prervent 
[rom  teaching  girls ;  but  female  education  is, 

ithe  higher  classea,  carried  on  in  families, 
as  inlaj  schools.  The  great  importance  of 
ion  being  directed  to  the  indigenous  schoob 
tish  Burma  will  be  seen  from  the  number  of 
n  in  the  monasteries  and  lay  schools,  the 
of  which  have  agreed  to  receive  Oovemment 
tion.     The  number  is  70,658  boys,  and  3,330 

hese  indigenous  achools  the  medium  of  in~ 
ion  of  course  is  the  veroacalar  language  of 
rantry.  In  the  majority  of  instances  thi' 
otion  does  not  extend  beyond  mere  reading, 
g,  and  arithmetic.  In  the  monasteries  then; 
lerally  rery  little  of  the  latter,  as  it  is  not 
led  as  a  part  of  religions  knowledge,  and  is, 
ore,  »  hindrance  rather  than  a  help  to  the 
Mi  of  those  who  enter  the  path .  The  rahAnn 
however,  had  the  good  sense  to  allow  thiti 
1  of  socoiar  knowledge  to  be  taught  in  their 
teriea.  In  the  monsisteries  those  boys  who 
toided  by  Iheir  parents  should  become  monkti 
t  lor  yean,  while  the  great  majority  leavii 
The  object  of  the  Oovemment  in  connectioii 
ihc  monastic  schools  has  been  to  avoid  all 
«DM  with  the  religious  teaching,  and  to 
<  th*  head  monk  of  each  monastery  to  admit 
ton,  in  order  that  the  secular  studies  should 
re  ■ystematioally  ^rnned,  and  the  conrse  bit 
idnoeed  than  hitherto.  For  this  purpose 
itaiy  books  on  arithmetic,  geography,  and 


other  subjects  have  been  supplied,  and  are  used. 
The  monastic  schools  are  far  more  numerous  than 
Cheliiy,  therebeinginI879-80,  S, 693  of  the  former 
to  3Sa  of  the  latter.  But  more  difficulty  has  been 
formed  in  bringing  the  former  into  connection  witb 
the  QovemmoDt,  and  it  is  only  in  the  latest  report 
Chat  it  is  stated— 

"  The  monastio  schools  have  mode  a  lemarksbla 
advance,  especiaUy  in  the  most  important  districts. 
Annual  eiaminations  of  the  raooostic  and  lay  schools 
Are  held,  and  prizes  svarded.  The  giris  in  the  lay 
schools  ore  distinguished  for  their  zeal  and  aptitude." 

The  Chief- Commissioner,  in  his  resolution  oothft 
rcBulta  of  the  year,  observes :  — 

"  After  gome  years  of  only  partinl  snocess,  the  Edu- 
cation  Dcpsrtmcnt  has,  mainly  throngh  the  instru- 
mentality of  Burmese  inspectcrv,  got  the  tesoherB  of 
monastic  gohooU  to  accept  with  gtadaess,  which  now 
sceina  to  be  heartfelt,  the  viaita,  the  inspection,  and  the- 
^dance  of  our  educational  ofBocrs." 

When  it  is  remembered  that  the  object  in  view 
necessitated  action  by  Europeans,  through  native 
agency,  in  the  denominational  schools  of  an  Asiatic 
people,  and  made  it  imperative  to  convince  the 
heads  of  those  schools  of  the  entire  absence  of  any 
I  wish  or  intontion  to  interfere  with,  or  counteract 
the  religious  instruction  going  on  under  the  same 
roof  to  the  same  pupils,  it  wiU  be  felt  that  sucoeas 
could  only  have  been  attained  fay  a  rare  union  of 
toot,  discretion,  and  earnest  perseverance  on  the 
I  part  of  those  to  whom  the  work  was  entrusted. 
For  the  result,  the  Education  Department  of 
British  Burma,  under  the  direction  of  Mr.  Hordem, 
may  well  be  proud. 

I  Of  other  educational  work,  it  will  only  be 
I  necessary  briefly  to  observe  that  numerous  schools 
'  have  been  established  in  British  Burma  by  Aiueri- 
can,  French,  and  English  missionaries.  The 
American  Baptist  missionaries  were  the  earliest  in 
the  field,  and  havo  achieved  great  results  among 
the  Karen  people.  The  missionary  societies  have 
primary  vemaculsr  schools,  and  also  secondary 
schools,  in  which  the  English  language  is  taught. 
All  these  receive  aid  from  Oovemment,  on  account 
of  the  secular  instruction  given.  The  Oovem- 
ment have  also  second-class  schools  in  each 
district,  while  in  Rangoon  there  is  a  High  schooir 
which  has  lately  been  affiliated  to  the  Calcutta 
University.  Each  year  pupils  pass  the  University 
entrance  examination,  and  some  are  now  reading 
for  the  First  Arts  examination.  Considering  that 
the  most  populous  port  of  Burma,  which  furnishes 
the  great  majoirity  of  students,  has  been  a  British 
possession  for  lass  than  thirty  years,  it  may  be 
pronounced  that  the  advance  madeinsonnd  educa- 
tion has  been  satisfactory,  and  is  evidence  of  the 
capacity  of  the  people,  and  their  desire  for  im- 
provement. 

I  have  endeavoured,  in  the  time  allotted  to  me, 
to  place  before  you  the  several  points  in  the  present 
condition  of  a  people  differingin  race,  in  language, 
and  in  religion,  fn>m  the  people  of  India ;  and  I 
trust  that  the  result  will  appear  favourable  to 
their  moral  and  material  progress.  It  is  evident 
'  that  the  country  and  the  people  hare  before  them 

a  great  future. 

DISCUSSION. 

Sir  Heniy  Borman,  K.C.B.,  said  he  had  twios  visited 

British  Burma,  and  on  each  ooosBOn  hod  ej^erioieed  Um 
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greatest  possible  inteiest  Id  doing  so.   The  first  oooodon 
Wfts  more  tlian  20  years  ago.     To  speak  of   Burma, 
wAa  to  speaJc  of  Sir  ArUiaT  Fbajre,  for  the  two  BcemBd 
,0  be  inseparably  comieoted.     Sir  Arthur  Phajre 
ilmost  the  first  Brif  "  ...... 


almoet  t 

started  the  proTince,  and  after  many  years  of  good  ! 
goverament,  left  it  in  a  fair  way  of  that  progress  ' 
which  had  hitherto  continued.  Certainly,  no  pro- 
wonderful  progress  in  the  last  £6  years,  and  it  seemed 
as  if  that  progress  would  still  go  on  at  the  same  rate- 
How  much  of  that  was  due  to  Sir  Arthur  Phayro 
some  of  those  present  knew.  It  would  be  vary  interest- 
ing if  some  of  the  gentlemen  who  had  apcnt  many 
jears  in  Bntma,  whom  he  saw  present,  would  add 
to  the  information  which  had  been  giTsn.  Up  ta 
.  a  recent  date  almost  the  only  modo  of  traTHUiDg 
in  Burma  was  W  water,  and  that  was  acoompliahed 
with  great  oomfort,  and  he  hoped  witii  profit  to 
tbs  steamboat  company ;  but,  within  Uie  last  fen- 
years,  railways  had  been  started.  At  first  there  was  a 
p^ood  deal  of  oppoaitiaii  to  the  pnjcct,  and  feais  as  to 
its  result,  but  these  duabts  seem  to  IiaTo  been  quite 
dispelled  by  the  eiperience  already  gained.  He  hoped 
the  railway  systems  now  projected  in  British  Bnnoa 
would  be  oBiried  out,  and  he  was  qnlte  euro  they 
would  be  not  only  profitable  to  tjie  State,  but  would 
conduce  to  the  prooperity  and  progreM  of  ue  oonntiy. 

Ht.  E.  Q.  If  oa  dedred  to  thank  Sir  Artliur  Fhayra 
for  his  excellent  paper,  which  was  really  exhaustive. 
He,  as  an  old  Angio-Burman,  recognised  several  gentle- 
men whc  had  passed  many  yean  in  the  oonntrv,  but  if 
he  might  speak  for  them  as  well  as  himself,  be  should 
say  that  eveiy  subject  had  been  touched  upon  in  so 
masterly  a  maimer  by  one  who  knew  Burma  so  much 
better  than  most  of  them,  that  it  wonld  ba  superfluous 
to  odd  anything.  He  would  only  make  one  remark  on 
one  part  of  the  paper,  and  that  was  with  reg^d  to  the 
statement  that  there  ^ras  no  communication  at  pre- 
sent, or  were  none  last  year,  between  Uandalay  and 
Bhamoo.  He  believed  steamerB  had  been  runniug 
between  those  places  np  to  the  present  time.  He  had 
also  Bometliing  to  do  with  the  timber  business  there, 
and  could  endrase  every  statemeot  made  with  regard  to 
the  destruction  which  had  t^en  place  amongst  &e  teak 
forests.  Every  year  the  size  oi  teak  timber  was  bo 
deoreamng  that  they  had  to  go  farther  and  farther  inland 
for  it ;  and  even  in  the  independent  province  of  Upper 
Burma,  the  teak  forests  had  been  so  worked  out  that,  at 
the  present  moment,  there  was  very  little  about,  and  in  a 
few  ypars  there  would  not  be  a  tree  of  any  fair  size  to 
be  got  at.  Of  course,  water  carriare  was  of  great  ii 
portance  in  this  respect,  to  onable  them  to  get  t 
timber  down  Rangoon,  so  that  the  merchants  couM  sel 
with  any  chance  of  realising  a  profit.  With  regard  .  _ 
the  qnestion  of  education,  also,  he  could  fully  endorse 
nil  Arthur  Fhayre's  statement  respecting  the  experi- 
ments made  by  Mr.  Horden  and  the  Ednoational  De- 
partment. There  was  no  doubt  that  Burma  was  one 
of  the  best  educated  countries  in  the  East.  The 
people  seemed  anxious  to  leam ;  the  monks  taught 
them  nnoommonly  well.  He  had  not  the  slightest 
doabt  tliera  was  a  great  future  before  British  Burma. 
Xr.  Wm.  Botl7  deared  to  make  a  remark  or  two 
tlie  influence  of  forestry  on  the  climate  and  agrioultural 
intoesta  of  the  oountry.  Only  that  day  he  was  reading, 
In  the  Boyal  Agrioultural  Society's  Joumtl,  just  pub- 
lished, a  statement  that  the  idea  of  an  intemabona] 
extiiange  of  reports  on  com  and  £orestJ7  was  first  started 
in  18T2,  when,  in  Pesth,  resolutions  were  passed  in 
favour  of  agrfonltaral  meteoroloKy  receiving  altention. 
That  was  Inonght  before  the  MeteoroloRii^  Congrest 
at  Some,  in  1879;  and  a  Congress  was  held  in  Stqitember 
last  year  in  Vienna,  which  was  attended  by  22  membov, 
npresentlng  meteorology  and  sgricultoTs  of  Europe 
ia  abont  eqnal  proportionB.    Austria  — '  *' '- 


Denmark,  Italy,  1 .   . 

Qreat  Britain  were  not  represented,  unfori 
in  our  own  case,  the  Keteorologlcal 
taken  the  programme  of  sabjecta  to 
into  careful  conmderstion,  and  had  dn 
forwarded  a  series  of  replies  to  the  varii 
therein  contained.  For  further  infcni 
the  result  of  the  Conferenoe,  he  must  rcA 
to  the  Jaunul  of  M<  S-v*l  Jfrieultunu  Smi 
too  long  to  repeaL  It  showed  tlie  great  i 
throughout  Europe  in  this  question,  and  tl 
DO  doabt  that  it  was  of  equal  importance  i 
Burma.  Ho  was  glad  that  it  had  reeeivac 
the  paper,  and  hoped  the  Oovemment  woi 
possibly  could  to  preserve  the  forests. 

Kr.  Ffonnda*  asked  it  Sir  Arthur  Fbi 

Burma  would  be  a  likely  field  for  research 

ancient  literature.    Perhaps,  at  some  fal 

ght     give    thraa   further    informatun 

Sgecous  literature  of  the  count™.     Sa 

been  sail!  about  eduoalion,  but  he  did  not  not 

with  regard  to  old  literature.    He  should] 

whether  it  was  much  aSected  by  tlie  ondi 

or  by  the  more  modem  Chinese  under  the  I 

if  there  were  any  traces  of  old  Arabic  liU 

believed  also  there  was  a  wido  field   in 

anthropological  investigation. 

Xr.  Thonoa  Bontlsdga  said  he  was  vety 
1  opportunity  of  ad^g  a  few  remarka 
leresting  and  instractivo  paper,  cjpecia 
greatly  desirons  of  utilising  some  of  the  | 
producta  of  Burma.  For  nearly  thirty  j 
devoted  his  attention  to  tho  utilisation  of  i 
paper-making,  and  during  tlie  last  mx  a 
had  devoted  himself  especiall;  to  the  b< 
^esont  in  Burma  as  a  valuable  paper-msk 
There  were  numerous  oilier  fibrous  ] 
itry,  which  might  be  ci 


rA 


advantage,  but  the  bamboo  received  his  spei 
because  it  grew  in  almost  inexhaustible  ■ 
many  districts  occupying  many  hnndrei 
miles,  to  the  exolnaion  of  all  other  vegets 
facility  of  its  treatment  was  onexampJi 
other  fibres,  suob  as  the  aloe,  the  i 
plantain  (mwa  Itxiilii),  &o.,  reqtured  a  1 
of  manipulation,  and,  hitli^to,  no  suitab 
had  bo^  devised  for  the  putpoee.  T 
difficulty  iu  utilinng  them,  Ceoaose  the  < 
ly  populated,  the  labour  requisite 
fibres,  which  were  chieflj  suitable 
coma  not  be  obtained.  A  paper-make 
pelled,  from  the  exigencies  of  his  trade, ' 
with  the  refuse  of  theso  fibres,  and  h 
the  expense  of  producing  them  as  textik 
some  years  to  crane,  be  prohilntive.  Hk 
the  contrary,  threw  np  long  shoota  evraj 
perennially— for  60  or  70  yeara  at  least 
establiBhed.  All  you  had  to  do  was  to  col 
pass  them  into  one  of  those  streams  wi 
country  abounded,  float  them  down  to  tl 
them,  and  convert  theminto  rough  "stotli' 
which  he  produced) ,  and  there  was  (he  ' 
paper-mslrera  were  so  much  in  w«nt  of.  7 
cost  nothing  bnt  the  ooDBOtico,  and  tbooj 
lation  was  sparse,  he  believed  the  ^fflcatt] 
over.  Of  oonrse  the  popalatku  ooold  n 
impenetrable  jungle,  bnt  aa  it  *~"'"* 
population  wonld  follow,  pmided  tiMn 
tion  for  them.  In  a  miall  pannJilet,  pi 
time  ago,  he  drew  a  paiMllal  betwed  tte 
asparagus,  the  main  diflerenae  being  that; 
ont  aaparagns  for  five  or  six  awits.  whu 
season  lasted  aereral  months.  Ha  bdiv 
ultimately  form  a  good  textile  mateciaL 
1  made  lope  of  it ;  the  honaee  fliey  Hnd 


JOUBNAL  OF  THE  SOdETT  OF  ABTS,  Mat  27,  1881.  685 


-feJieir  ymmI^  and  neaiij  eTenrthiiiflr  elBO  was  ho   (Mr.  Eoutiedge)  had  then  first  introduoed.      In 

i^'oahoo.    An  important  Blue-book  had  hitoly  fact,  in  1860,  he  was  the  only  paper-maker  using  it, 

bythe  OoTemment  of  India,  written  by  Mr.  whereas  now  200,000  tons  a  year  were  used.    It  was 

the  Agricaltnral  Department,  giving  a  now  getting  very  scarce  and  dear;  it  had  boon  ahnoet 

-fclae  matfirials  soitahlo  for  paper-making  in  exliausted  in  Spain  ;  the  same  thing  was  occurring  in 

la   la«  had  said,  Buima  was  exceedingly  rich  in  Algeria ;  and  he  feared  the  result  of  the  French  inter- 

a»,    as  hemp,  flax,  jute,  and  the  hibiscus  tribe ;  ference  in  Tunis  and  Tripoli  would  be  to  put  a  pto- 

^a^,  like  the  aloe,  required  to  be  cultivated,  to  tective  duty  upon  it  ftom  there.     Everything,  thore- 

^  dzied,  then  steeped,  or  retted,  and  then  hand  fore,   pointed  to  the   desirability  of   developing   the 

^xioii  was  needful  to  prepare   them  for  the  resources  of  India  and  Burma,  so  that  wo  mirfit  be 

^w  nereas  the  bamboo  required  nothing  at  alL  independent  of  foreign  nations. 

^^"^88  the  bamboo  underwent  was  simply  to  crush  -.,  -  •..i.^.  --^vvj-i.     i.        j*        -o 

'  tBtem  and  boU  it,  and  leduco  it  to  a  tow-like  .  ?':  ^:  ^•'^T  ^^  ^J^  just  returned  from  Bunmu 

*«x,  ^hen  it  could  be  compressed  like  jute  or  ^""^  ^  ^JT"  O'^J ^^^'^'^^^^  a  t^  months'  huixied 

;^  it  would  then  come  into&c  oidinary  freight-  JOf^y  through  the  coun^,  so  thai  he  was  not  ooni- 

*^08o  articOcs-about  45  cubic  feet  to  the  ton.  P^J'J?*  ^  "^^JT^i,?''  2""*  *^^^^    ^tv^^*??* 

^  done  by  a  process  he  had  patented  in  India.  ^^^  received  by  Mr    Bernard  and  all  the  officials, 

'Wboo,   when    dried  and  in   its   natural  con-  ?i^d  ^t  so  happened  that  he  was  mduded  m  the  oensus 

*  was  very  hard  and  intractoble,  and,  with  any  "^^^P^  ""f  ?^  *^®  '^^L'^iPv.?^  the  frontier,  from 
•p  <rf  limpfe  crushing,  could  not  be  broi^ht  into  a  7*"^J^  "^  }^\  °^y  <^i^®  inhabitants  had  gone  over  the 
•fclebulkforfreightage,  which,  after  all,  was  a  most  Y^^fl'  feanng  something  was  gomg  to  happen  to  them 
««int  point,  as  afl&jting  the  cost  of  any  raw  *«>™5e  <»f8»"  papers  bcmg  sent  roimd.  Ko  one  hjd 
^  A  ton  of  produce,  whatever  it  might  bo,  ^ll*^  ^  the  Burmese  themselves ;  but  tiiey  were  the 
Jidnot  occupy  morTthan  about  40  cubic  feet  as  dead  most  chranrng  and  mterestin^  people  he  ever  saw, 

some  respects   they 

were    exceedixigly 

graceful  and  beoom- 

^  w^          «„       ««*                  ».«*  /*  cheery  and  nice, 

efeet,  and"  "Uierelfore,  it  w'SdVot  come^totidli  5?|  ^^^  became  friendly  with  them  atonoe;   vwy 

try  as   a    raw  material  without  some  previous  ^^^^  from  the  natives  of    India.    Whether  Mr. 

Bent    Treated    as   he  proposed,    ite   oJst  here  ^^^^^^''J'l^  «^^  °^^  the  labour  difficulty  he  did 

d   be    about   the    same    aTthe    very    cheapest  jot  know  but  he  never  saw  a  Burmese  man  work  at  all; 

rial  in  the  market.    He  was  ghid   to   say  t^t  *^?  "^^J^?  women  cut  wood  and  draw  water,  and  em- 

id  received  the  voir  wannest  support;  fnin  the  P^y^  ^'^*«^^^?'v^  «f  *^?  }^  l^"""^  ^^^ 

n  Government,  and  he  was  plcas^  to  have  this  ^®  ^F^"^'     ^h®  "^^^^tante  of  the  lulls  were  of  a 

B  opportunity  of  expressing  his  acknowledgements  more  barbarous  type;  their  cultivation  w)mttHtedmburn- 

, dhJef  Coniiissioner  Mr?  Bernard,  Dr.  Brandis  ^«  '^^^  ?^t  tracts  of  forest;  and  at  present  the 

aspcctor-General  of  Forests,  and  Mr.  Ribbentrop  wvomment  was  trying  to  confine  them  to  given  dis- 

lalorSeaton,thePorestConservator8,with  whomhe  J"^'  ^."^^  ^  preserve  the  teak.    Bi  ono  distnct  when 

,een  in  communication.    There  wcJe  at  first  some  J^JL"  ^^^*  ^7i?Ti?  ^^-  ^^  leave  to  bum  the 

m,  but  on  the  whote  they  were  now  coming  round  ^"^^^  ^^  ^^v^  *^®J  might  do  so  if  thev  Wd 

s  views.    Ho  had  now  a  special  concession  from  P^t  young  teak  trees  anakeep  them  weeded ;  Wt  ^ 

bdian    Government   in  B^a^   having   chosen  concession  they  declined,  knowmg  that  when  once^e 

province    on   account   of    its  very   favourable  ^^  .^^   P^ted,  it   would   be    strictly  preserved. 

&  conditions,  particularly  the  hir^  amount  of  ^®  "i^^^*'  ^'^??»  "f^^*  "^^^.^  ^Z'^T^''  question 

lU  on  the  coast,  which  waS  as  much  as  160  to  200  °*  ^P^™-    ?®  *5^!J^  ^*^  the  Chief  Comij^oiwr 

•  per  annum.  In  some  pari»  there,  rain  or  showers  ^^^  *  .great  part  of  Burma,  and  at  eveiy^ge  he 
line  months  out  of  i&twelve,  which  was  very  ^""^  "^to  the  opium  diops  to  s^  what  effect  opimn 
iiible  to  the  rapid  growth  of  the  bamboo,  smoking  had  on  ti&oee  who  mdolged  in  it.  Those  who 
nds  the    north    tfccre    was   not   so    much  rain.  <^e  out  were  certainly  homblelookmg  specimens,  but 

loO   was   a  rich  loam,  and    in    Arrakan  there  ^i®°,  J?^  "^^  one  who  from  mi  extaioidinary  lo^ 

about  the  eyes,  was  evidently  a  confirmed  opium  smoker, 
how  long  he  had  taken  to  it,  the  answer  always  was, 

..»            just  two  months  ago,  whereas  he  had  probably  been 

r  aS^  1d8o   paper   mi^  St^ly  of '  bamb^.)  mdulging  in  it  for  something-  Uke  twentv  yeani.    It 

Arthur   PhayiT^   referred   to   the   enormoui  waa  a  question,  he  thought,  whether  a  tot^ 

Me  in  the  shipments  of  rice  from  Burma,  and  he  ^'  ^?P  "^  »  malYious  coimtry  would  be  wise.   It  was 

t  mention  that^  first  shipment  of  3,000  tons  V^oMAj  a  useful  druj  m  its  way,  and  witih  it,  as  with 

Dade  by  his  friend  Mr.  B#gb&,  in  1856.    In  1856,  S°"t  other  thinps,  "^ration  wouW  do  no  hann ;  it  was 


luii  good  enouffh.     For  the  cultivation  of  rice  ■®<'<*^  *»*^- 

»akan  they  had  been  compelled  to  introduce  labour  ][r.  Christian  Mast  hoped  he  might  be  permitted,  as 

Ghittagong,  but  where  thinffs  would  grow  to  give  a  native  of  a  foreign  county,  but  as  an  Englishman 

ifit.  labour  would  follow.    In  the  southernmost  by  naturalisation,  to  express  the  great  pleasure  he  had 

of  theprovince,  he  was  informed  there  was  an  f^jt  in  hearing  about  a  foreign  coimtry  like  Bunna, 

dance  of  Chinese  labour,  and  he  had  no  doubt  and  the  way  in  which  this  province  seemed  to  be  ad- 

if  sufficient  inducement  wore  offered  to    those  ministered.   He  had  often  listened  to  papers  read  in  that 

Arions  people  they  would  make  their  way  into  other  room,  but  rarely  with  such  pleasure  to  an  exposition  of 

eta.    Jute  again  showed  the  same  wonderful  de-  the  mode  of  action  in  a  British  province  as  he  had 

ment  as  rice.    In    1861,  the  importe   did    not  that  evening.      Very   often   they    had   heaid    about 

id   27,000    tons,    but   last    year   they   exceeded  Bpreading  civilisation  in  a  manner  which,  if  analysed, 

00    tons.    Esparto   had  developed   just    in    the  ^as  anything  but  civilisation;    but,   to-night,   they 

way.    In  November,  1866,  a  paper  was  road  in  ^ad  heard  that  the  real  means  of  civilisation,  namely, 

room  by  Dr.  Bo^,  and  the  Society's  Journal^  con-  education,   commerce,  and  trade,   seemed  to  be  am- 

ig  the  paper,  waa  printed  on  esparto  paper,  which  ployed   in   Burma,  and   the   rulera   seemed  also  to 
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enter  into  the   spirit  <rf  the  people,  and  not  to  nrn  •'^apaneae  paper  al«>t  thooj^  often  m  fine 

counter  to  their  inclinations.     He  was  much  struck  was  almost  as  difficult  to  tear.     Of  oom 

with  the  skill  with  which  the  governor  seemed  to  have  China  and  Japan,   the  papar  was  made 

found  out  what  the  people  liked,  and  to  have  escaped  ink,  which  agam  was  really  Chineee  mk.  T 

running  counter  to  their  religious  feelings,  so  that  for  with  their  marvellous  development  of  md 

once  the  English  race  went  hand  in  hand,  he  would  last  ten  or  twelve  years,  had  now  got  vj 

not  say  with  a  semi-dvilised  race,  because  the  Budd-  mills  on  the  European  pattern,  and  made  a 

hists  were  highly  civilised,  and  their  civilisation  was  ^perentirelyofrags  or  rag  mixed  with  othei 

older  than  the  English,  but  with  an  old  race,  and  he  The  Chinese,  on  the  other  hand,  went  on  i 

hoped  it  would  always  be  so.  bamboo  paper  as  they  did  3,000  years  ago,  a 

-.    .-^1.      «!.  1        .J  1.  1  ^  X    V  ^®  could  see,  would  go  on  doing  so  f or  ai 

Sir  Arthur  Phayre,  m  reply,  said  he  was  glad  to  hear  ygarg.  Mr.  Routledge's  bamboo  paperwas  m 

it  stated  that  steamers  had  gone  up  from  Mandalay  to  jb  many  respects  to  that  of  the  Oiinese  thou 

Bamau  last  year  as  usual,  as  it  showed  the  trade  with  i^o^  ^^^^g  Jt  so  long.  He  supposed  it  would 

the  frontier  of  China  was  likely  still  to  go  on,  without  to  have  crushing  machinery  wherever  the  c 

any  further  interruption.    The  time  he  alluded  to  was  might  be  drawn  from,  in  order  to  reduce  th 

1879-80,  when,  according  to  his  information,  there  had  gome  manageable  condition  for  fr^ht.    1 

been  no  steamers.    He  had  been  asked,  with  regard  to  ^^re  rocked  in  bamboo  cradles  when  they  y 

the  literature  of  the  Burmese,  whence  it  was  derived,  fed  with  bamboo,  and  beaten  with  it  wha 

and  whether  it  had  been  influenced  by  the  Chinese,  growing  up;  they  lived  under  it  in  their  hoi 

As  far  as  he  know,  the  ancient  Burmese  literature  had  fj^jf  without  bamboo  one  could  scarcely  und 

not  been  influenced  by  China ;  but  he  spoke  with  great  a  Chinese  population  could  exist.   There  die 

diffidence.      He   beHeved  the    Burmeee  were  taught  to  be  any  trace  of  race  hatred  or  reUgioua  fi 

lettera  by  Buddhist  missionaries  from  India— probably  Burma,    to   prevent   harmony  between  s 

from  Gangetic  India— but  the  present  Uterature  of  the  governors,  as  there  were  in  China,  where 

country  might  be  said  to  be  derived  almost  entirely  from  ^e^  continually  being  massacred,  and  1 

the  Pali  literature  of  Ceylon.    From  that,  a  vernacular  i^umt  over  their  heads.    He  had  not  heard 

literature  had  arisen ;  much  as,  they  might  suppose,  the  of  that  kind  in  Burma,  and  he  presumed  t 

literature  of  EngW  arose  or  had  followed  from  the  ^gre  a  more  easUy  governed  race,  or  had  1( 

Latm  used  m  the  Middle  Ages.  He  had  lately  heard  that  jadices.    They  must  all  rejoice  at  the  gr 

remarkable  discoveries  had  been  made  as  to  the  extent  which  Burma  had  made  under  the   aus] 

of  the  Pali  Uterature.    While  he  was  in  the  country,  Arthur  Phayre ;  and,  in  conclusion,  he  woi 

no  researches  were  made  on  the  subject ;  but,  withm  cordial  vote  of  thanks  to  him  for  the  very  < 

the  last  two  yeara,  a   German   gentleman  had  been  interesting  paper  which  he  had  given  them 
appointed  Professor  of  Pali   in  the   High  School  of 

lumgoon,  and  he  had  made  some  very  remarkable  dis-        Sir  Joseph  Fayrer,  F.B.S.,  said  he  was  i 

ooveries  as  to  Pali  works  existing  in  the  country,  and  not  usual  to  second  the  vote  of  thanks  on  th< 

also  as  to  translations  into  Pali  from  the  Sanscrit,  and  but  he  would  ask  leave  to  do  so  in  order 

again  from  that  into  the  vernacular.  words.    He  could  hardly  express  the  gre< 

_,     «.    .  .J  XI.  X         £  !-•     •  J.         i..  gave  him  to  be  present  that  evening,  when 

pe  Chairman  said  that    bo  far  as  his  formation  »f  23  yeare  agof  at  which  period  he  had  tl 

extended,  and  certainly  what  Sir  Ari;hur  Phap;e  had  ^^  ^  Rai^on  with  Sir  Arthur  Phay 

adduced   confirmed  the  mipression,  whatever  discus-  being  the  firet  Chief  Commissioner,  and  hei 

sions  theremighthave^n  atihe  tame,  ord^erence  ^^^^  officer.    At  that  time  he  could 

of  opinion    as   to    Lord   Da^ousie's   prooeedu^g   m  anticipated  that  at  so  distant  a  period  he 

aimemg   ihe  territory    of    Burma,   the    inhabit^te  ^ad  the  great  gratification  of  seeiig^Sir  Ai 

had  been  o^y  gamers  by  the  prwjess.     Not  only  had  ^  such  excellent  health,  and  of  Searing 

?T  °T^"5^^f®  ^  douBled,  but  Uio  commerce  g^tifying  an  account  ofUie  country  he  hi^ 

had  quadrupled;  in  fact,  there  appeared  to  be  all  the  ^overiedf   The  population  had  be^  doubl 

evidence  of  unproved  government,  and  of  ^e  perfect  ^^^  than  doublS^f  the  revenue  had  been 

freedom  of  development  necessary  to  the  wel^^  everything  had  pnipered.    The  nation  wi 

^i!^^''**^^^'-^*^®?^"'^^''''^*®**^*^®"'^  contented;  and  W  preserved  its  indivi< 

of  proceeding  in  d^erent  regions,  it  was  a  great  satis-  j^Ugion  was  undistur&d ;  the  people  had  1 

fachon  at  least  to  know  that  tiiere  could  be  no  quesUon  ^^  contented  throughout  the  whSe  of 

as  to  the  results  on  the  welfare  and  h^pinoM  of  the  b^^^  ^ti^h  had  hSd  the  good  fortune 

people  that  came  under  our  rule.     Mr._  Routiedge  had  Britinh  nilfi.  Thev  miirht  ind^  orm<r»iraLi 


grreat  many  yeara  in  two  countries  where  there  was  this  The  vote  of  thanks  passed  unanimously, 

singular   state    of   things.      In   China,    where   rag^  ceeding^  terminated. 

abounded,  they  never  used  a  bit  of  rag  in  paper,  but  it  

was  entirely  made  of  bamboo.     In  Japan,  where  also  .                   ** »  .x-  t      ^  tt         -r* 

they  had  abundance  of  regs-in  fact,  they  were  a  perfect  ^^  1^^  ^     British  and  Upper  Burma, 

drug  in  the  market— they  neither  used  them  nor  bamboo,  Ti'  Ji'^n  /   ,    ^^^A.^"  P™*®?  "*  ™  •'•"J 

of  ^6h  they  had  plenty  also,  but  the  bark  of  the  mul-  ]}l,  ^.1?°^  (jp^-  ^^^^^^  v  "^  ^-  ^i  ~* 

benytree,  with  some  twiMof  other  shrubs.  The  bamboo  "British  Burma     should  be  read  "Uppe: 

paper,  n^ch  was  well-known  to  artiste  many  years  ^^^^^^^^^^^^^^^ 

ago,  being  specially  favourable  to  flue  proof  impressions  ^=^^^^^5^=^=5^ 
from  oopper-plate,  was  called  India  paper,  because  it 

was  brought  home  in  India  ships;  but  it  was  really  _  .„_«„u.  ^^,^^  ^^.__^ , 

China  paper,  and  there  it  existed  to  this  day.    That  T  VXVTY-THIBD  QEDIVABT  KD 
ooloflsal  empire,  like  other  megatheria,    moved  very 

dowly,  andhad  not  shown  the  slightest  dimositon  to  Wednesday,  May  25t]i,  1881 ;  W.  ] 

use  either  rags  or  mnlbenrv  bark.    The  bamboo  paper  Memb.  Inst.  O.E.,  in  the  ohaSr. 

liad  one  olneotion,  that  it  was  exceedingly  perish-  rm,«  #^ii^-.;««   ^^a:j»^<l^ 

ab]eandbrittle;itt(«ewiththeslight^^r^i^bareas  ^®  foUowing   oaodidfttos   wm  pi 

tbs^  shown  bj  Mr.  Bontledge  was  cured  of  this  defect,  election  as  members  of  tba  Sodelj:— 
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»  Bamas,  77,  Old-road,  liCddleton,  near 
and  Jeeaamixie-hoQae,  Barton*on-Irwell, 

Albert,  97,  Finsbory-paTement,  E.G. 
nd,  11,  Qaeen  Vlotoria-street,  £.0. 
ard,  Dartford,  Kent. 
lOmaa    Ruddiman,    108,    (Jeorge-strcet, 

aric,  6,  PoTcheater-gate,  Hjde-park,  W. 
.,  Erognal,  Hampetead,  N.W. 
Uiam  Henry,   14,  Esaex-atreet,  Strand, 
V'imbledon-hiU,  Surrey. 

ng  candidates  were  balloted  for,  and 
nembers  of  the  Society : — 

I  Peto,  M.A.,  The  Holmwood,  Bickley, 

Ingham,  West  Ham  Abbey,  Stratford, 

i  Maskall,  340,  Brixton-road,  S.W. 

un.    Tower  Chemical   Works,    Victoria 

Caloolm,  Imperial-chambers,  Bowlalley- 

im  Purdie,  69,  Ludgate-hill,  E.C. 

jmed  Discussion  of  Mr.  Alexander 
>er  on  **  Electric  Railways,  and  Trans- 
wer  by  Electricity,"  was  resumed. 

n  said  that  amongst  the  numerous  in- 
1  had  characteriaed  the  past  two  or  three 
(plication  of  electricity  to  useful  purposes, 
succeeded  in  inventing  a  process  oy  which 
ly  could  be  in  two  places  at  one  time,  and 
iuch  an  inyention  had  prevented  him  from 
when  the  paper  was  read  by  Mr.  Siemens, 
e  admirable  manner  in  which  the  proceed- 
iety  wore  published,  he  had  had  an  oppor- 
dly  studying  the  paper.  From  one  point  of 
r  reflected  the  very  greatest  credit  upon  its 
e  it  was  eminently  a  practical  paper,  and 
le  manner  with  a  very  abstruse,  difficult, 
ject.  Unfortunately,  in  the  present  day, 
ig  tendency  to  push  practice  on  one  side 
meory  and  imagination  very  mndi  to  the 
is  was  especially  the  case  with  certain 
le  particular  country,  practice  was  thrust 
rildest  imagination  allowed  to  gallop  in  the 
spapers  with  the  greatest  posaimenonsense. 
jething  in  electricity  that  gave  a  latitude 

of  this  imagination :  it  was  something 
!thing  that  at  once,   by  its  marvellous 

the  telephone,  the  electric  light,  and 
lurposes,  seemed  to  carry  one  b^ond  the 
X)  an  age  somewhere  beyond  the  days  of 
hers,  and,  as  a  result,  they  found,  when- 
3ation  of  electricity  was  proposed,  that  a 
lonsense  was  talked  and  written.  A  few 
er  appeared  in  the  Timet,  written  by  some 
<  happened  to  be  in  Paris,  where  he  was 
a  battery  known  as  Faure*s  secondary 
lescribed  briefly  this  wonderful  battery, 
veiling  ni^ht  and  day  to  Glasgow, 
;  it  with  Sir  William  Thomson,  it  was 
lat  gentleman  as  '*  a  little  witc^."  This 
racted  attention,  because  people  had  been 
that  it  was  a  process  by  whidi  electricity 
I,  carried  about,  and  utilised  for  various 
milj,  when  in  Paris,  beinv  somewhat  of  a 
it  mind,  he  (the  Chaiiman)  examined  this 
ly,  and  came  to  the  conclusion  that  there 
ait.  Hie  battery  had  a  pretty  high  amount 

eqoai  to  aboat  2^  DanielTs  cells,  but  it 
1  -nry  low  intemal  reaistaoce,  and,  there. 


fore,  able  to  give  a  oonaiderable  current.  In  all  quea- 
tions  of  this  kind  where  electricity  was  applied,  a  very 
important  element  was  introduced,  viz.,  the  element  at 
time.  It  was  perfectly  feasible  and  practical  to  produce 
a  powerful  current  of  electrity  that  would  last  a  minute, 
or  even  three  minutes,  but  for  lighting  and  tramway  pur* 
poaes,  or  the  ordinary  power  purposes  in  arts  and 
manufactures,  they  wanted  something  that  would  last  a 
very  much  longer  time.  This  particular  battery,  that 
was  supposed  to  store  electricity,  lasted  but  a  short 
time ;  it  g^ve  a  powerful  current,  it  was  a  pretty  thing, 
but  it  was  not  at  present  practical.  Agfain,  to  illustrate 
the  fact  that  imagination  rather  departed  from  practice, 
he  might  mention  that,  not  long  ago,  a  paper  waa 
read  before  the  Society  bv  no  less  an  authority  than 
Professor  Perry,  in  which  he  said  that  he  believed  that, 
at  no  distant  date,  thev  would  have  great  central 
stations,  possibly  situated  at  the  bottom  of  coal  pits, 
whore  enormous  steam-eng^es  would  drive  enormous 
electric  machines  ;  that  wires  would  be  laid  along  every 
street,  and  tapped  into  houses  like  gas,  and  registered  by 
a  meter ;  and  that  electricity  would  be  used  for  driving 
machinery  as  well  as  for  giving  light.  Now,  judginfl* 
from  practice,  he  thought  there  was  about  as  muoa 
probability  of  such  a  state  of  affairs  arising  in  this 
countrv,  as  there  was  of  being  able  to  emulate  the 
example  of  the  young  ladies  mentioned  by  Bulwer 
Lytton,  who  put  wings  on  their  shoulders,  and  floated 
about  beautifully  in  the  air.     There  seemed  to  be  in  the 

E resent  day  a  great  tendency  to  ignore  experience.  He 
ad  been  personally  eng^agea  in  the  practical  application 
of  electricity  for  over  30  years,  and  scarcely  a  day  passed 
without  his  dealing  in  some  ^lape  or  form  with  electric 
currents,  consequently  he  might  fairly  claim  to  have 
some  practical  experience  in  the  application  of  electricity ; 
but  on  mildly  venturing  to  suggest  that  a  certain  flnn 
engaged  in  establishing  the  elec&ic  light  was  committing 
what  might  be  regarded  as  a  crime  in  the  telegraph 
world — he  was  told  that  telegraph  men  knew  nothing 
about  electric  light  currents.  Now,  if  anyone  did  know 
anything  about  electric  currents  and  the  disturbance  to 
which  currents  were  liable,  they  were  telegn^^ph  men ; 
and  in  the  question  of  the  transmission  of  force  to  a  dis- 
tance, and  the  application  of  electricity  to  certain  pur- 
poses, he  thought  there  was  some  experience  in  the 
tdeg^ph  world  which  might  be  of  service.  For  instance, 
it  was  proposed  to  transmit  to  a  distance  currents 
for  the  production  of  electric  light  and  for  the  pro- 
duction of  power.  Many  persons  were  aware  that  on 
previous  occasions  he  had  spoken  of  the  application 
of  the  electric  current  to  lighting  purposes,  and  had 
thown  some  cold  water  upon  it,  for  the  simple  reason 
that  the  experience  of  tclogn^^phists  showed  that  it  waa 
impossible,  with  their  present  knowledge,  to  distribute 
electric  currents  through  towns  and  other  places,  so  as  to 
carry  out  the  dream  of  the  projectors  of  electric  lighting 
enterprises.  The  question  of  the  transmission  of  ^wer 
was  an  entirely  different  matter,  and  the  difficulties  in 
its  way  were  of  a  totally  different  kind  to  those  attach- 
ing to  the  unlimited  division  of  the  electric  current.  Ue 
maintained  that  the  sub-division  of  the  electric  light 
with  the  notion  of  entirelY  supplanting  gas  was  as  futile 
and  as  absurd  as  the  philosopher's  stone.  Although 
there  were  difficulties  surmounting  the  transmission  of 
electric  current  for  the  purpose  of  the  transmission 
of  power,  still  they  were  not  so  great,  the  chief 
reason  being  this,  that  to  distribute  light  over  a 
large  area,  or  through  a  town  or  a  number  of  houses, 
you  must  have  a  very  high  electric  motive  force; 
whereas  to  distribute  the  electric  current  for  the 
purpose  of  producing  power  you  did  not  want  a  high 
electric  force.  High  electric  motive  force  meant  danger 
to  the  wires  conveying  the  currents,  as  had  lately  been 
seen  in  the  case  of  one  of  the  companies  now  illuminating 
the  City,  the  electric  current  having  broken  down  the 
wires.  Having  said  something  on  the  merits  of  Mr. 
Siemens,  it  wo^d  now  be  aa  well  to  make  what  remarka 


br  tho  ai 
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oounter  eleobD-modve  fone,  and  tboefm  t 
in  the  oirouit  was  prodnoed  bj  ths  diilsnoc 
the  two  foroea ;  and  so  tliej  got  the  aborc 
Now,  nnoe  Eg  ia  a  Taiiable,  we  oandifioantM 
equation  with  lespeot  to  it,  and  bj  putting  il^ 
cu-cffloient  =  O,  we  obt«m  the  maTimniB  m 
aonldpofldblrbeobfained.  Thia  ooaaia  win 


machine  roost  be  lesa  than  tbefinrt.  On  tl»oll 
the  rotatioa  of  the  first  must  be _V<^  > 
there  wonld  be  no  work  at  all.  It  folb* 
the  fonnnlft  ha  had  given,  that  toprodoatlei 
effoot,  ths  eleotro-niotive  foroe  in  the  mria 
must  be  exactly  half  that  in  the  generator, 
that  to  Ur.  A.  Siemens' sSguree,  they  found  tlut 
effect  of  eTcry  machine  was  at  a  maximnn 
electro -motive  fonw  of  the  motor  was  hiU  l! 
generator,  when  the  velocity  cf  rotntion  ot 
was  half  that  of  the  generator,  and  when  ill 
done  in  the  One  was  j  nat  hEilf  that  of  the  i 
Hopkinsoo  and  others  had  shown  that  in 
dpiamo  machine  yon  had  SO  per  oent.  of  t 
verted  into  electro -motive  force,  \ad  thej 
it  proved  that  the  power  given  out  by 
machine  waa  half  that  of  the  first, 
was,  if  yon  pat  5  h.p.  on  to  the  first  m 
got  a  little  leu  than  3)  h.p.  in  the  moto 
half  90  per  cent,  was  45  per  oent.,  ao' 
about  what  Ur.  A.  Siemena  said  was  i 
of  force  given  out.  He  had  ahown  than  t 
to  be  so,  and,  therefore,  these  w 


It  go 

•tlna 

a  bore  by  the  audience.  The  mathematical 

rof  the  paper  seemed  to  be  based  on  the  laboura  of 
IViilioh;  but  here  was  introduced  a  termwhioh 
■eemcd  to  require  aome  explanation,  which  he  hoped 
Ur.  Siomena  would  be  ablo  to  give.  That  was  the  uae 
of  the  term  "effective  magnetism"  to  express  what  was  in 
reality  electro -motive  foroe.  The  electricians  preaant 
would  feel  that  that  to  apply  a  function  of  electro- 
motive foroe  aa  an  effect  of  uia  machine  waa  to  oommit 
what  logicians  colled  an  anomaly  magnestiam.  Again,  to 
explain  something  which  waa  very  simple  in  itoelf,  he 
had  been  oompeUed  to  introduoe  what  were  oalled 
Foueaultcnnents.  These  currents  were  currents  created 
J  the  author  to  HCoount  for  certain  effects  of  heating 


well-known  cauae.  It  was  shown  in  the  paper  that  there 
were  oertoin  relations  eiiatingbetween  the  power  put  into 
one  machine,  and  the  power  taken  out  117  the  other  ; 
and  the  whijc  practical  value  of  the  paper,  and  of  the 
toanamianoa  of  power  by  electridtr,  depended  on  the 
•zactitudo  of  thMe  formulte.  He  <£d  niA  question  the 
formuliB  themselves — they  were  perfecUy  exact,  but  he 
wanted  to  enlarge  them  a  bit  in  order  to  explain  the 
anomaly  which  waa  found  there,  for  which  Poucault's 
eurrente  had  been  invoked.  If  you  had  an  armature 
wound  with  wire,  revolving  at  a  given  velocity,  and 
springs  pressing  against  it  to  take  up  the  current  pro- 
duced by  the  rotation  of  the  armature  between  the  poles 
of  d  powerful  magnet,  either  a  permanent  or  an  electro- 
magnet, the  wire  from  one  ot  these  brushes  might  go  to 
eortii,  the  other  might  be  attached  to  the  wire  (S  one 
Coiloi  an  electro- magnet,  and  pass  through  the  oUier  coil, 
and  then  throngh  a  wire  <^  any  length  to  another 
tfmilor  apparatus,  with  a  rotating  armature  and 
apiings,  and  theu  to  earth.  In  the  one  place  magnet- 
ism was  prodnoed,  and  a  oail  of  wire  rotated  with 
great  Telodty  within  the  sphere  of  that  magnet. 
The  result  was  that  currents  ol  electricity  passed 
along  the  line  wire,  it  might  be  100  yards  or  10  miles, 
and  then  they  came  to  another  armature,  precisely 
airoilar  to  the  first ;  they  passed  through  it,  through  the 
ooils  of  the  field  moonet,  where  they  produced 
magnetism,  and  establianed  a  field  whi<^  produced 
mutual  reactions  between  ths  currents  of  magnetism, 
«nd  thua  caused  the  aeoond  armBturo  to  rotate.  [Mr. 
I>reeoe  drew  a  diagram  on  the  black  board  to  illustrate 
his  meaning.]  It  was  the  rotation  of  the  second 
armature  which  waantilisedas  power  to  turn  maohinea, 
drive  railway  traina,  and  so  on.  He  would  point  out 
that  there  was  a  certain  relation  between  the  power 
spplied  to  the  first  machine,  called  the  generator,  and 
t&e  power  developed  in  the  second  machine,  called  the 
motor.  Ho  dectric  current  developed  by  these 
maohinea  waa  an  exact  measure  of  the  power  put  into 
the  machine,  so  that  a  proper  instrument  of  this  kind 
would  be  one  of  the  most  aocurate  and  exact  dynamo- 
metere  a  mechanician  could  use  for  small  powers.  Now 
the  relation  between  the  first  maehine  and  the  seoond 
was  given  by  a  vmy  vmplo  formula.  You  could  find 
anywhere  tiie  horse-power  expended  in  the  oirouit  by 
mnlti^lymg  the  eleclm-motive  force  bv  the  cnrt«nt  in 
the  circuit,  and  dividing  it  by  the  resistance.  In  the 
aeoond  Tn»nhin«  the  eleotro-motive  force  was  called  E,, 
and  ths  formula  showing  the  amount  of  work  wsa — 


.   _    .  liemena,  bowener,  waa  ( 

when  he  slated  that  it  would  still  he  eeonoo 
large  stationary  engines  to  woA  snail  mi 
at  a  distance,  because  lar^  coigi&ea  ool 
2jlbs.  of  ooal  per  h.p.,  whilst  small  ones 
six  pounds.  But  there  were  difficnlties  to  I 
As  regards  distance,  that  was  nothing ;  t 
distance  conld  be  easily  got  over  ;  but 
ditionlty  when   yon 

All  t: 


r  machines. 


1  these  theorin 


b  the  first  plaoe  there  waa  the  ooil  rotating  rery  rapidly 
<__  >. — .  application  of  meohanietl  foroe  in  tlu9  RM  at 
whioh  produced  the  eUctio-motive  foroe  £,. 


dealing  with 
driving  another  machine ;  but  wfken  yon  tal 
being  laid  along  the  strecla,  tapped  into  hon 
pipes,  you  introduced  not  one  oppoaing  foroe, 
or  it  might  be  600  ;  and  here  the  praotioal  I 
the  telegraptust  came  into  play.  They  knew 
to  introduoe  many  instmmente  <m  one  an 
tbeis  was  'mly  one  insbument  cm  a  ^lonit, 
at  260  or  300  words  a  minute,  but  whan  t 
apply  intermediate  ataticoa  aud  addjlionil 
the  speed  ran  down  hj  the  introdoetian  1 
oonnter  electro-motiva  fotM,  and  the  ef 
was  reduced  acoordin^y.  liwaa  wen  otbi 
to  whioh  he  would  not  ttap  to  allnde. 
conclude  by  again  expiesMLg'  hia  aenw  of 
Ur.  Siemois's  paper. 

Dr.  Blemeni,  T.S.B.,  said  Ur.  Reeoe,  w 
known  ability,  had  j  ustshown  thatOw  pawsr< 
from  ths  motor  '■"'"''■■"■  oonld  not  exmsJ  1 
oommunioated  to  the  genemtor.  ^lat,  ha 
qucsUon  whioh  had  been  mmth  diaonMsd  a 
trioiane,  and  Mr.  A.  8' 
course,  of  rather  under 
whidi  mj^  be  and  had  been  ol 
no  means  euoh  a  limit  aa  SO  per  e^n.  b> 
undoubted  Monnoj  had  diown  tlMt  >•■ 
60  or  70  per  aent.,«iidtliattlwpaiBl«aa* 
was  not  luoiled  to  bdf  tb*  yAtdtji  A« 
agreed  with  lb.  Pneee  Uiat  OMHwaaaB 
velocitlefl  wtoe  equal  MwuiuUmllr,  lk»mta 
sbonldbaobMinad.  bst  ^  uum<«  — 
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^  '^ria  alao  a  Tn^-riwiTiTw^  so  ^j^^^  practically 
um  lay  between  the  two  resulta  of  huf  velodty 
"^lodty.  Hehadinhishandareport,  recciyed 
Qay,  with  regard  to  the  working  of  the  little 
•VBeriin,  in  which  his  brother  put  it,  as  the 
^hoQiiation  and  measurement,  that  60 per  cent, 
^ect  was  realised ;  but  this  was  tmder  very 
•^ditions.  And  it  was  one  of  the  remark- 
^^»^  connected  with  the  electric  transmission 
^t  that  is  the  resistance  to  be  overcome  in  the 
••niage  increased,  so  did  the  force  increase  to 
••  the  resistance.  Thus,  in  going  on  a  level, 
"^ttsed  to  propel  the  train  might  be  10  h.p. ; 
*a  the  train  ascended  a  gradient  of  1  in  80, 
^««  the  steepest  on  the  line,  then  the  power 
^T  to  drive  the  dynamo  machine  at  the 
nereased,  and  the  power  transmitted  to  the 
•  increased  in  a  stul  greater  ratio.  Indeed, 
»  surprise  to  everyone  who  had  investigated 
)  railway  to  see  with  what  determined  force  the 
i  ascended  the  incline,  with  comparatively  little 
of  velocity.    Of  course,  in  order  to  overcome 


would  consist  in  finding  a  source  of  power  without  the 
inconvenience  of  combustion  being  carried  on  in  the 
tunnel.  A  plan  had  been  proposed  for  working  the 
engines  by  compressed  air,  and  ne  had  nothing  to  say 
against  it,  but  it  did  not  do  away  with  the  necessity  of 
having  an  eng^e  nearly  as  heavy  as  the  present  looo« 
motive.  He  believed  if  electric  transmissions  were 
tried  on  that  railway  in  such  a  way  as  to  make  the 
rails  act  as  the  return  conductor,  making  them  all 
"  earth,"  and  fixing  guide  rails  under  the  roof  for  the 
conveyance  of  the  current,  to  be  taken  into  each 
carriage  by  moans  of  a  metallic  rope,  g^rcat  certainty  of 
action  would  be  obtained,  and  the  trains  would  be  pro« 
pelled  through  the  tunnel  without  fear  of  their  being 
stopped  midway,  and  at  a  very  economical  rate.  These 
were  the  features  of  this  innovation ;  that  it  lent  itself 
to  the  conveyance  of  power  to  any  reasonable  distance, 
and  that  it  could  be  applied  without  any  of  those  inoon- 
veniences  which  now  beset  our  locomotive  traffic.  He 
hoped  that  before  long  a  trial  would  be  made  of  the 
system,  not,  perhaps,  on  a  very  large  scale  at  first,  hut 
sufficient  to  snow  its  merits. 
CTrMJstanoe,  the  velocity  had  to  decrease.  It  The  Beoretary  siiid  he  had  written  to  SirWiUiam 
dm  the  paper  that  the  velocity  of  the  train  had  Thomson,  with  a  view  of  having  the  secondary  battery 
^^u     v^  Jr^^  ^^^''  ^"*»  ^"^  *^®   which  had  been  aUuded  to  shown;  but  Sir  William 


•  ^  — r~  7  — —  --«-*««,  ^^  »**w«  were  couipiBKa.,  oe   couia    nou    lei  ii  leave  u-iasgow* 

5^Sf_?^    .  ^^"^^  twenty-five  miles  an  Otherwise,  he  would  have  been  very  pleased  t»  send  it. 

difficulty  had  arisen,  as  happened  with  most  w     it  i                 i.                      .      xi.  ^  ^,..         li.  ^ 

itions,  and  this  difficulty  was  of  a  most  peculiar  ^'  ^^^  ^^  °^^  ^f  jy  sanpime  that  this  method 

the  Berlin  railway,  one  rail  condu^  the  7!^^!^  answer  for  the  Metropolitan  District  Railway. 

owapds  the   carriages,  and    the   other   took  P©  line  was  not  all  tunnel,  and  he  did  not  understand 

the  station.    Now,  if  a  man  passed  over  the  ??™  ?5'  S^ef*^?*  whether  he  mtended  trains  only  to  be 

level  crossing,  no  harm  was  doneTbecause  he  taken  through  the  tunnel  by  electncity,  and  then  on  by 

*ot  on  only  one  rail  at  a  time :  but  a  horse  ^  ordinary  locomotave ;  but^  if  so,  that  would  be  a 

lowed  with  four  feet,  he  sometimes  put  one  F®*^  obstacle  and  delay.    The  locomotives  were  very 

me  rail  and  another  on  the  other,  and  thus  ^^^7'  *^^  ®T^  }^®  carnages  weighed  12  to  14  tons 

ed  a  most  inconvenient  shock,    so  much  so,  ^h    ^  ^f^""*  ?*^  ^®  understand  that  the  influence 

ee  decidedly  objected  to  these  level  crossings  f  the  toansmitted  power  would  be  as  great  30  miles 

»nie  necessary  to  make  some  special  arran«)I  *«^  ^\  central  station  as  a  few  miles  only  ?     It 

avoid  this  inoonvenience.    It  K^oed  to  put  Sf^^^,*^,.^"?  *1^*  ^  "^K  **  preswit,  only  theory, 

.t  the  crossings  out  of  circuit,  and  to  connect  5®  *°*\l^  H^  ^  ^"^Z  ^°  V^^^^  ^^  ^^  carnages  on 

raid  and  forwaid  rail  electrically.  Thisexperi-  *^«  ^®'^?  ^®'  *^  ^  ^^^  ^guiea  quoted  of  the  cost 

wed  the  praoticabiUty  of  the  system,  but  his  ^^'^  absolutely  exact. 

itirely  agreed  with  him  that  it  was  not  by  any  Mr.  J.  V.  Shoolbred  wished  to  add  a  word  or  two  to 

be  supposed^  that  the  electric  railway  would  what  he  had  said  last  week  in  regard  to  the  efficiency 

somotlve  engines  from  our  g^reat  thoroughfares,  of    electrical  machines.     Dr.  Hopkinson  had  read  a 

ric  transmission  of  power  would  be  efficacious,  paper  at  the  Institution  of  Mechanical  Eng^eers,  as  to 

*'''""           '                                --.._.  ...                            ~~A.  Siemens 

Silvertown, 


expen- 
interval 

snted  by  the  St.  Oothard  Tunnel.    The  com-  with  a  Gramme  machine,  the  one  used  by  Hr.  Hopkinson 

which  that  belonged  were  fully  alive  to  all  being^  a  Siemens.     On  the  wall  were  two  diagrams, 

nproveiiients,  and  nad  requested  them  to  work  showing  the  results  of  each  series  of  experiments,  and 

n  for  utiliBng  the  hydraulic  power,  which  could  it  would  be  observed  that   there  was    a   wonderful 

great  abundance  near  the  mouth  of  the  tunnel,  similarity  between  the  curve  shown  as  developed  by  the 

usaffe  of  the  train  through  the  tunnel.    By  Gramme  machine,  and  the  curve  shown  by  Mr.  Siemens, 

iplishment  of  that  object,  very  great  ad vantagpes  as  the  result  of  experiments  carried  out  on  a  similar 

gained;  for,  as  those  who  had  travelled  through  machine  by  Meyer  and  Auerbach.      The  peculiarity 

;  CSenia  Tmmel,  or  through  the  one  on  the  line  about   it    was    the    sudden  dip   at   a   certoin  point, 

Alessandria  axid  Genoa,  were  aware,  great  in-  near  the  end,  which  Dr.  Hopidnson  sugrgosted  must 

aoe  resulted  from  the  emission  of  the  products  have  been  due  to  a  slip  in  the  driving  bfmd,  or  some 

istioD  from  the  engines  during  the  transit.     If  accident  of  the  kind.    Mr.  Gray,  however,  felt  quite 

raid  be  sent  through  this  long  Alpine  tunnel  certain  that  such  could  not  be  the  case,  but  **that  it  was 

ie  force,  a  great  inconvenience  would  bo  saved  due  to  the  magnetism  of  the  field  magnets  falling  off, 

ssenger,  and  at  the  same  time  a  g^at  saving  after  the  external  resistance  had  been  reduced  beyond 

>  effected  for  the  cempany.    Nearer  home  there  a  certain  point;   and  was  somewhat  analogous  to  the 

m  which  would  lend  nseli  admirably  to  electric  action  in  a  battery  due  to  polarisation.      This  effect 

ion — the  tJnderffronnd  District  Railway.    All  would  be  produced  in  a  Siemens*s  machine  only  when 

ID  wore  in  the  habit  of  using  that   railway  the  external  resistance,  had  been  still  furUier  reduced 

isd  tiie  faeDities  'it  offered  in  going  to  the  than  in  the  case  of  a  Ghraunme  machine."    The  curve  of 

ram  it ;  but  they  also  felt  the  inconveniences  Dr.  Frolich's  experiments  on  the  Siemens  machine  also 

t)diiet8  of  eombostion  choking  the  atmosphere,  confirmed  the  accuracy  of  this  statement.    Withreffard 

1  been  mopoeed  for  more  thoroughly  ventilating  to  Mr.  Preece*s  remarks,  he  had  long  hesitated  about 

Bly  bos  iniij  w&n  only  paUiatlTes ;  the  cure  accepting  the  dictum  that  the  loss  of  power  must  neoes- 
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milj  be  60  per  cent.,  and  bemiutiiowdeolue  to  accept 
it,  eapeciBUj  aa  the  opporiU  vieir  was  oonflnned  bj 
Qm  remarks  ot  Dr.  Siemens  and  Prafenor  Ayrton. 
Generallj,  two  macbiaea  of  siinilar  Donstmation  had 
been  used,  but  if  instead  of  tbat  the  secondarT  machine 
woe  of  a  lower  electro- motJTB  force,  yon  would  thereW 
inoeaae  the  difference  on  which  the  eSectivo  reenlt 
dqiended.  Some  Ume  ago  he  had  oooamon  to  trj 
experiments  with  diSerant  sized  maobinea,  and  he  at 
fllst  drove  with  a  largo  machine  umng  a  luge  amount 
of  meohanical  power,  bnt  with  a  low  eleotro- 
motive  force;  whiist  the  seoondary  machine,  being 
smaller,  had  a  higher  electro-motdre  foree.  He 
then  reversed  the  machines,  and  droTC  from 
the  smaller  machine,  which  required  a  smaller 
ftmonnl  ot  enewy,  but  which  possessed  in  its  interral 
construction  a  Digher  electro-motile  force  than  the 
bigger  machine ;   and  the  same  amount  of  warh  wai 

1  the  set 


The  T 


)  get    1 


difference  as  possible  between  E,  and  Eg,  bnt  you  oould 
obtain  that  not  merely  by  difference  of  fipeed,  which 
could  be  obtained  with  two  machines  of  the  same  kind, 
bnt  also  by  employing  two  machines  having  each  s 
different  electro -motive  foroe.  Speed  was  a  matter 
which  settled  itaelf  according  to  the  load.  A  high  speed 
in  the  generator  meant  a  largo  amountof  power;  alow 
speed  in  the  motor  meant  that  it  was  doing  a  large-  , 
amount  of  work.  What  Dr.  Siemens  bad  said  about 
the  effect  of  inclines  on  tho  railway,  came  to  much  tht: 
same  thing.  It  had  been  explained  by  Dr.  Siemens  iii 
a  very  int^ating  way  in  a  paper  road  before  the  Society 
of.  Telegraph  Enginecra.  The  difference  of  potential 
between  the  two  machines  was  at  a  maiimnm  when  thi: 
seoond  was  at  rest ;  tho  moment  it  started,  it  went  at  a 
tremendous  velocity,  and  until  they  settled  down  to 
work,  it  increased  in  velocity.  The  effect  of  ascending 
tho  incline  was  to  throw  more  work  on  it,  diminishinf; 
its  own  speed,  and,  consequently,  the  augmentinfr 
potential  of  the  other  one.  He  would  refer  anyone 
who  was  interested  in  the  subject,  to  this  paper  of 
Dr.  Siemens,  where  it  was  most  dearly  explained. 

Mr.  Dmnitbome  said  he  had  noticed  a  spark  at  thn 
point  of  contact  between  the  wheel  snd  Uie  rail  last. 
week,  and  he  wished  to  ask  whether  there  would  no; 
be  a  loss  of  power  in  consequence. 

Mr.  Bright  (Mayor  of  Iiaanungton)  asked  whethet 
there  would  not  be  a  danger  in  wet  weather  of  the  elec- 
tricity passing  from  one  rail  to  the  other,  in  the  Bam< 
way  as  when  tbe  horse  stood  upon  It. 

Mr.  Dtpnall  asked  whether  this  system  would  b.' 
applioablo  to  large  ooean,  steamers  and  purposes  of  that 

Xr.  Clement*  thought  there  was  not  any  great  diffi- 
culty in  nndeistandiug  this  subject,  eroeoialfy  as  therv 
was  a  railway  now  in  operation,  which  would  give 
great  enoouragement  to  the  opening  of  other  railway: 


a  similar  kuid,  which  he  hoped  might  tie  tried.   Thej- 
Bii  knew  the  great  difficulties  whi(£   ' 
way  lehemes  had  to  contend  with 


a  the  present 
at  their  inceptioiL, 
eapeciaUT  frcou  the  immense  Parliamentary  expenses, 
and  perhapa  these  might  be  saved  in  the  case  of 
«lectno  r^ways.  He  referred  to  the  Tarious  difScultic  ^ 
which  beset  orainary  railways,  and  thought  the  presenl 
gnuge  was  too  wide.  It  would  also  be  a  great  advan- 
tage if  the  power  of  watei  could  be  utilised  as  had  been 
■Dggerted. 

Vr.  Cnmptcm,  being  called  upon,  said  he  liod  oseil 
the  teanmjsaion  of  power  by  electricity  expurimentaUy 


could  add  any  valuable  InfoimationtJitLttni 
before  the  meeting. 

Mr.  A.  Siimana,  in  reply,  sud  be  would  hI 
the  audience  very  lonff  with  replying  to  oliMi 
tho  theoretical  part  <»  the  paper,  ud  wim» 
Measn.  Ajrtou,  Shoolbred,  and  Fracce,  lUafli 
tiegin  with,  it  was  true  he  had  applied  UwMtd 
formnlte  to  eledro-motive  force ;  that  wu  k* 
ijreadj  had  two  letter  E's,  and  be  thoo^itn 
(Jearer  if  he  followed  the  example  of  Dr.  Fliii 
<«lled  this  electro-motive  force  unit  U ;  it  m 
[lot  to  have  too  many  lettere  E  in  tbe  Imnli 
Pieece  had  very  ably  explained  hov  ht  arm 
equation  he  had  given,  but  he  had  oveilookti ' 
same  equation  had  been  given  in  the  f>fa, 
diagram  on  the  wall  abowed  that  the  wnk  ia 
uecoud  machine  was  equal  to  a  constant  mull 
the  electro-motive  force  of  the  second  machiarii 
by  the  current.  The  current  was  equal  lath 
motive  force  of  ihe  first  machine,  le«  the  elect 
force  of  the  second,  divided  by  the  nssiitvii 
you  replaced  C,  by  this  expression,  the  eqiut 
be  the  same  as  that  given  by  Mr.  Pieece. 
hurried  over  the  theoretical  part  of  the  pap 
be  did  not  want  to  be  too  scienlifin  in  a  bocie 
to  applied  science.  As  regards  Mr.  Shoo 
liuggeslion  that  the  difference  should  be  si 
possible  between  tho  two  machines  was  ni 
as  according  to  mathematical  rules  the  p 
maximum  when  £,  is  exactly  half  ot  E, : 
fore  could  not  agree  that  the  second  macJ 
have  as  low  an  electro -motive  form  ti 
,  Professor  Ayrton  and  Mr.  Shoolbred  ret 
I  machines  with  permanent  magnets,  instead 
I  machines,  but  he  could  not  agree  in  that 
they  all  knew  tliat  these  magneto  machina 
I  known  for  over  40  years,  hod  never  bee 
transmitting  power.  That  fact  alone  s) 
.  they  were  not  fit  for  the  purpose.  ; 
exciting  all  dynamo  machines  by  separate  ei 
had  also  been  treated  in  the  paper,  by  Dr.  Ft 
j  Freeoe  rather  doubted  the  presence  of  th 
currents,  and  seemed  to  think  that  I 
or  himself  was  the  originator  of  them, 
I  was  not  so.  In  some  machines  l^ey 
bobbins  revolving  in  a  powerful  ma^ 
I  they  began  by  protecting  those  bobbin 
.  them  in  ^apo  by  putting  small  oo^per  pli 
^do,  and  wey  then  found  that  sunply  t 
msiiinen,  without  closing  the  outer  circuit 
great  power,  and  that  these  plates  got 
heated,  although  there  was  no  curren 
'  passing  through  the  wires  of  the  bobbin 
simply  the  Fouoault  currents  circulatinsi 
plates  on  the  two  sides  of  the  wire,  whiuh 
heat,  and  made  the  exertion  of  power  nece 
I  same  thing  happened  if ,  in  a  dynamo  ni 
iron  armature  was  quickly  tnaved  in  i 
field.  He  mwht  also  «»y  that  the  r 
Siomena  had  nlluded  to  of  having  aepar 
wires  suspended  ovei^iead,  instead  of  unii 
for  the  two  leading  wires,  was  going  to  be . 
tramway  in  the  suburbs  of  Bwun,  when  a 
riage  would  run  oa  tbe  wire  and  be  cosuiee 
ordinary  tram-car  by  •  metal  rope,  the  cfdi 
the  tramway  serving  as  a  return  ooadnctor. 
at  once  answer  one  of  Hr.  Hale'a  anestiw 
an  electrio  railway  wen  to  be  apjuied  (o 
politan  linea,  the  n'    "  ^-_  .•._ 


•Danthoui 


carriages  would  be  K  , 

the  roof,   and  between    ' 

supported  on  pdlea.      It  1 

be  very  difflenlt  to  disttfbnta  the  cnnot 

because   you  faad  not  to  daal  with  Uw  a 

tion  of  having  one  niai "        _ 

and    another    utiliang   It,   Imt   i 

lot   of   J  -*•--- ■ ■ 


gBDOatinff 

at  ym  Bit 

attd  MM 


JOXTBNAL  OF  THE  SOOTETT  OF  AETS,  May  27,  1881. 


591 


e  into  the  details,  beoaiue  he  wished  to 
per  as  practioal  as  possible.  As  regards 
i  on  the  Metropolitan  Railway,  it  would 
se,  be  possible  to  take  one  of  the  small 

had  shown  to  pnll  a  heavj  train,  but  it 
qoite  praoticable  to  construct  more 
chines  for  tiie  work.  Dr.  Siemens  had 
at  there  was  a  scheme  on  foot  for  running 
:h  the  St.  Oothard  Tunnel  by  electricity ; 
they  would  haye  to  haye  a  locomotive  to 
earn  locomotive  at  the  mouth  of  the  tunnel, 
lise  the  same  rolling  stock;  the  electro • 
-  would  be  just  as  heavy  as  the  locomotive, 
ave  the  same  adhesion,  and  there  was  no 
the  passengers  in  the  train.  He  under- 
oomotives  were  often  changed  on  English 
I  in  the  case  of  the  express  which  went  to 
I  passengers  took  refreshments  while  the 
nt  on;  if,  therefore,  the  time  lost  in 
ooomotives  were  the  only  difficulty,  they 
a  refreshment-room  at  the  mouth  of  the 
[len  no  one  would  complain ;  but,  of  course, 
politan  lines,  special  rolling-stock  could  be 
d  a  special  dynamo  machine  could  be  put 
agt>,  and  then  trains  could  be  made  up  in 
IT,  long  or  short.  Of  course,  he  could  not 
V  and  run  an  electric  train  on  the  Metro- 
ray,  or  even  lay  a  full  scheme  before  the 
>r  the  purpose ;  what  he  wanted  to  prove 
electric  transmission  of  power  had  made  a 
f  progress  during  late  years,  and  was 
ertoin  circumstances,  and  would  no  doubt  be 
to  the  distance  from  the  stationary  engine, 
in  a  circuit  was  so  small  that  it  would  make 
»  difference  if  it  were  extended  to  thirty 
^ards  the  cost  of  the  railway,  that  was  the 
I  the  paper  where  he  had  dealt  with 
d  not  facts.  The  items,  -of  course,  were 
the  greatest  possible  accuracy,  but  accord- 
i  prices,  where  labour,  and  also  iron,  he 
heaper  than  in  England.  Another  ques- 
as  to  what  would  happen  in  wet  weather. 
m  Lichterfelde  had  worked  exceedingly 
iveather.  It  had  excited  a  great  deal  of 
I  a  deputation  from  the  Society  of  Railway 
Grermany  paid  a  visit  to  it,  and  fortunately 
wet  weather,  when  the  rails  were  rusty  and 
aite  damp.  The  tension,  however,  of  the 
1^  so  very  low,  the  resistance  of  the  wet 

still  sufficient  to  keep  the  insulation, 
r  ran  along  just  as  if  it  were  dry 
f  overhead  conductors  were  used  they 
sulated,  as  the  present  telegraph  lines 
tt  weather  would  nave  still  leee  influence. 
.  to  the  little  machine  showing  sparks  on 
that  was  due  to  its  small  weight,  if  it  had 
the  wheels  would  have  made  better  contact 
,  and  no  spark  would  have  been  seen.  He 
the  electric  transmission  of  power  would  be 
Bteam-shipe  because  you  must  have  some 
irk  the  primary  eng^ine,  and  a  secondary 
w  to  work  the  propdler,  and  if  you  had  a 
)  on  board  it  would  be  more  advantageous 
rectly  to  the  screw.  The  only  other  way 
lifficulty  would  be  to  have  a  stationary 
yre  coimected  with  the  ship  by  a  cable,  and 
1  be  very  awkward  if  the  cable  broke.  It 
1  b J  several  speakers  that  if  the  secondary 
I  tamed  with  the  same  speed  as  the  first, 
[nal  E.,  and  there  would  be  no  current, 
cactical  torn  of  mind,  he  thought  it  would 
try  that,  and  so  he  had  two  machines  tried, 
mmiigat684tiirD8perminute,  the  secondary 
ndng  loote,  ran  730,  or  46  turns  quicker 
bai,  and  at  that  time  there  was  a 
hrie  weben  going  through  the  system. 
I  a  Vnika  iq^flied  to  the  lecond  maohine 


which  brought  it  down  to  652  revolutions,  a  little 
slower  than  the  first,  and  then  the  current  increased  to 
7*8  webers.  Then  he  had  another  experiment  made, 
because  he  thought  it  might  be  objected  that  the  first 
machine  had  a  grater  or  smaller  electro-motive  force 
than  the  other ;  he  therefore  reversed  thorn,  and  made 
the  secondary  one  the  piimary,  it  was  then  driven  at 
682  revolutions,  there  was  a  current  of  4  webers,  and 
the  second  one  ran  at  755,  or  73  quicker  than  the  other. 
Then,  again,  he  applied  the  brake,  and  he  found  the 
primary  machine  ran  at  690,  and  the  second  at  684,  there 
was  a  current  of  7*8  webers,  and  a  little  bit  of  work 
done,  '07  h. p.  This  seemed  to  contradict  theory  ;  but  he 
thought  the  explanation  would  be  found  in  the  mode 
in  wnich  the  brushes  were  applied  to  the  revolving 
armature  ;  because,  when  applied  in  the  most  efficient 
manner,  for  the  machine  turning  in  one  direction,  they 
would  be  not  properly  placed  for  obtaining  the  greatest 
effect  when  tne  direction  was  reversed.  Therefore  it 
was  possible  to  drive  the  second  machine  a  little  quicker 
than  the  first,  although  the  theory  seemed  to  prove  that 
it  was  impossible. 

The  Chairman,  in  proposing  a  hearty  vote  of  thanks 
to  Mr.  A.  Siemens,  forms  able  and  practical  paper,  said 
the  weight  of  the  carriage  was  not  of  much  conse- 
quence ;  if  the  carriage  weighed  20  tons,  it  would 
require  160  lbs.  to  puU  it ;  and  inasmuch  as  by  the 
system  of  electro-dynamo  machines,  they  could,  with- 
out difficulty,  transport  to  a  distance  of  20  or  30  miles, 
as  the  case  might  be,  from  5  to  10  h.p.,  it  was 
quite  evident  that  whatever  might  be  the  weight  of  the 
carriage,  Siemens*  s  currents  would  be  strong  enough  to 
move  them  quite  fast  enough.  He  was  afraid  that 
Mr.  Alexander  Siemens,  at  one  time,  was  going  to 
upset  his  own  theory,  for  he  proved  that,  when  the 
machines  ran  under  certain  circumstances,  these  ran  at 
nearly  the  same  velocity ;  in  some  instances,  the  second 
machine  ran  faster  than  the  first,  but  he  took  care  to 
let  it  be  known  that  the  second  machine  was  doing  no 
work.  Now,  it  was  well  known  that  one  could  not 
have  his  cake  and  eat  it  too,  and  if  you  had  a 
machine,  as  the  second  machine,  driving  a  wagon, 
the  power  could  only  be  utilised  at  the  expense  of 
power  absorbed  elsewhere.  If  you  put  a  5  h.p. 
mto  the  machine  at  one  point  you  would,  under  the 
circumsances,  only  get  2}  h.p.,  the  other  2^  h.p.  being 
absorbed  in  heating  the  machine.  Notwithstanding 
what  Mr.  Shoolbred  had  said,  he  was  prepared  to  stand 
on  the  f  ormulffi  he  had  ffiven  as  being  correct,  accord- 
ing to  experiments  whion  had  been  made,  and,  more- 
over, it  accorded  with  facts.  The  advantages  in  favour 
of  electricity  were  the  ease  with  which  the  power 
could  be  transported  from  place  to  place,  the  cheapness 
with  which  it  could  be  utilised  to  dinerent  nurposes,  its 
freedom  from  danger,  and,  above  all,  it  f ulnlled  to  the 
very  highest  degree  one  of  the  principal  duties  of  the 
engineer,  namely,  the  utilising  for  the  benefit  of  man- 
kind the  waste  forces  of  nature. 

The  vote  of  thanks  having  been  unanimously  ac- 
corded, the  meeting  terminated. 


MISCELLANEOTTS. 


ART  FURNITURE  EXHIBITION. 

The  private  view  of  the  Exhibition  of  "Works  of  Art 
appliedto  Furniture,  promoted  by  the  Society  of  Arts,  in 
connection  with  the  Fine  Arts  Exhibition  at  the  Royal 
Albert  Hall,  was  held  on  Saturday,  21st  inst.,  and  the 
Exhibition  was  opened  to  thepubliconMonday,  23rd  inst. 

The  objects  are  arranged  in  a  series  of  twelve  bays 
in  the  galleries  round  the  haU,  each  bay  being  arranged 
by  a  piTOCular  firm. 
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Bay  No.  1  oontains  a  cabinet  of  carved  walnut-wood, 
an  octagon  table  of  the  same,  a  cabinet  of  eatin-wood, 
and  chairs,  exhibited  by  Messrs.  J.  G.  Grace  and  Son, 
besides  stained  glass  by  Messrs.  Heaton,  Butler,  and 
Bimie,  and  china  by  Messrs.  Minton  and  Go. 

Bay  No.  2  oontains  a  screen  showing  the  side  of  a 
room  decorated  in  the  English  style  of  late  18th  centoiy, 
with  silk  in  the  panels,  and  an  oval  mirror  in  a  gut 
fnune  of  same  period  on  the  centre  of  panel ;  satin- 
wood  cabinets,  pole- screens,  and  arm-chairs,  marque- 
terie  writing-table,  mirrors,  &c.,  exhibited  by  Messrs. 
Morant,  Boyd,  and  Blanf ord ;  also  three  dishes  of  g^ld 
lostre-ware,  by  Mr.  WilUam  de  Morgan. 

B^  No.  3. — The  walls  and  ceiling  are  decorated  in 
the  Ixmis- Seize  style,  and  the  bay  contains  a  cabinet 
and  chimneT-piece  in  the  Oriental  Greek  character, 
composed  of  boxwood,  ivory,  pear,  ebony,  and  other 
woods;  severU  other  cabinets,  tables,  chairs,  &c.,  and 
various  specimens  of  old  Japanese  lacquer,  and  Ghinese 
and  Japanese  ornaments,  exhibited  by  Messrs.  Jackson 
and  Graham ;  also  wrought-iron  dog^,  by  Feetham  and 
Go.,  and  combination  gaseliers  in  ormolu,  and  cut-glass, 
by  Messrs.  F.  and  G.  Osier. 

Bay  No.  4. — Messrs.  Gillow  and  Go.  show  part  of  a 
room  in  the  Italian  style.  The  walls  are  hung  with 
green  velvet,  the  embroidered  borders  executed  frran 
designs  of  the  firm  by  the  School  of  Art  Needlework. 
The  Oriental  carpets  and  curtains  from  Messrs.  Vincent 
Bobinson  and  Co.  The  chased  metal  works  and  orna- 
ments by  Messrs.  Elkington  and  Go.  Fainted  vases 
and  tazzi,  in  the  Italian  style,  by  Messrs.  Minton  and 
Go. ;  and  the  Doulton  ware  and  painted  plates,  by 
Messrs.  Doulton,  Lambeth.  The  stiuned  glass  window 
from  the  Boyal  Stained  Glass  Works,  Windsor,  and 
cut-glass,  and  chandelier,  supplied  by  Messrs.  Webb 
and  Go.,  of  Stourbridge.  Messrs.  Gillow  exhibit 
mantelpiece,  carved  wsunut  secretaire,  satin  -  wood 
cabinet,  tables,  scats,  tripods,  &c.  Wood  carvings  of 
birds,  of  a  Shakespeare  cabinet,  and  of  the  head  of 
Shak^are,  by  Mr.  W.  Ferry. 

Bay  No.  6. — Messrs.  Holland  and  Sons  exhibit  a 
dr€i9oir  for  dining-hall,  of  oak,  inlaid  and  relieved 
with  gilding,  the  centre  of  canopy  surmounted  by  a 
tablet  with  carved  subject,  and  mottoes  from  Perides, 
the  metal  work  entirely  of  hand-vrrought  brass,  designed 
by  the  late  B.  J.  Talbert ;  a  cabinet  in  ebony,  designed 
and  partiy  executed  by  Barbetti,  of  Florence,  and  a 
writing-table. 

Bay  No.  6. — Messrs.  Howard  and  Sons  exhibit  a 
special  treatment  of  wall  elevation  and  embroidery, 
cabinet  work  and  parquet  flooring.  The  Barberini  and 
Milton  vases  in  carved  glass,  are  exhibited  by  Mr.  P. 
Pargeter. 

Bay  No.  7  contains  a  specimen  of  wall  decoration 
of  the  18  th  century,  after  the  style  of  the  Messrs. 
Adam,  a  mahogany  inlaid  sideboard,  and  cylinder 
writing-table  of  the  same  period,  a  pianoforte  case  of 
mar^ueteiie  work  of  Louis  XV.  period,  mahogany 
writing-table  of  the  18th  century,  after  '<  Qiippendale," 
and  various  specimens  of  carving  and  g^ding,  all 
exhibited  by  Messrs.  Wright  and  Mansfield. 

Bay  No.  8  contains  dreMoir,  mantel-piece,  chairs, 
and  other  decorative  furniture  exhibit^  by  Messrs. 
Oollinson  and  Lock. 

Tlie  corridor  contains  specimens  of  Doulton  ware, 
exhibited  by  Messrs.  Donltan  and  Go.,  consisting  of 
t^ra-cotta  panels,  designed  and  executed  by  Mr.  G. 
Tinworth,  oeoorative  panels  by  Miss  Jane  Atkinson, 
tiles  and  plaque  by  Mr.  Edward  Sears;  also  stained 
glass  by  Mr.  Sears,  and  Algerian  carpets  worked  by  hand 
by  S.  Moline,  of  Algiers. 

Bay  No.  9.— Messrs.  Gregory  and  Go.  exhibit  a  od- 
leotion  of  oalnnets,  taUee,  chairs,  &o.,  in  solid  rosewood, 
of  the  modem  Ihiglish  school.  Turkoman  tapestry, 
enrtains,  and  portiere$  of  a  special  manufacture,  suitaUe 
for  rooma  where  Oriental  oai^ets,  &c.,  are  used. 

Bay  No.  lO.^MesBrs.  ShooHned  and  Co.  exhibit 


carved  cabinets,   tables,  mantelpiece,  and 
furniture. 

Bay  No.  11. — ^Messrs.  Johnstone,  Jetnei 
exhibit  carved  Italian  walnut  buffet,  uidd 
chair  to  correspond,  walnut  panelling  for  ndi 
room  or  hall,  and  specimens  of  stained  glass, 
in  this  bay  is  shown  by  Messrs.  Minton  u 
the  metal  work  by  Messrs.  Perry  and  Co. 

Bay  No.  12.— The  School  of  Art  ¥» 
exhibit  a  copv  of  18th  century  Englii 
piece,  3  feet  deal  moulding,  executed  b; 
L.  Irwin,  two  pilasters  by  Miss  F.  E.' 
M.  Young,  the  fittings  by  Messrs.  Ft 
Go.  Mr.  Sidney  Phelps  exhibits  panels  of 
two  pairs  of  sconces,  and  a  pair  of  ft 
iron-work.  Mr.  F.  Gleeson  euibits  an 
mounted  with  Mechlin  lace,  and  carved  f 
mother-of-pearl,  ivory,  tortoiseshell,  and 
ebony.  Messrs.  Morton  and  Go. ,  of  Edinbn 
examples  of  Tynecastie  tapestry,  a  new  f) 
covenng  of  walls,  &c.,  the  invention  of  M 
Morton.  Mr.  Thomas  Jacob  exhibits  twc 
cabinets. 

With  reference  to  the  award  of  the  Soci 
and  certificates,  it  has  been  decided  that  i 
the  designers  and  art  workmen  who  have  I 
in  the  production  of  the  art  manufactures  n< 
shall  be  given  to  the  jury  appointed  t 
medals  and  certificates  of  the  Society  of  A 
the  names  of  those  to  whom  the  awards  ar 
be  published  in  the  Journal, 

The  Council  of  the  Royal  Albert  Hall  h 
present  each  member  of  the  Society  of  Art 
transferable  season  ticket,  and  any  memlx 
such  ticket  can  have  one  on  application  to 
Society  of  Arts. 


THE  PROPAGATION  OF  SPO> 
GXJTTINGS. 

By  C.  O.  WanfoTd  Loek. 

In  a  recent  report  on  the  Bahamas 
December  31,  1880,  p.  102),  Professor  1 
called  attention  to  the  account  of  the  e£ 
the  Austrian  Grovemment  to  improve  spox 
the  Adriatic,  published  by  Dr.  £mil  vun  '. 
the  Transactions  of  the  Zoologic^-Boti 
of  Vienna."  The  following  abstract  fro: 
original  will,  doubtiess,  have  an  intcrc 
readers  of  the  Society  of  Arti  Journal : — 

The  history  of  the  experiments.  Dr.  Mi 
misses  in  a  few  lines.  Professor  O.  Schmid 
in  the  Wientr  Zeitung^  and  in  his  work  oi 
sponges  (both  in  G^erman),  expressed  a  cc 
if  a  x>erfectiy  fresh  spongd  were  cut  into  s 
and  these  were  again  placed  in  the  sea,  the 
and  in  time  become  perfect  sponges.  Thi 
the  test  by  an  experiment  conducted  i 
Socolizza,  on  the  north-east  point  of  the  is! 
commenced  in  1863,  and  ooncladed  in  Nc 
Success  was  rendered  impossible  by  the  i 
turbance  of  the  locality  with  fishing  nets 
actual  robbery  of  spoDgea  and  apparatn 
worm,  which  contributed  to  the  nuachief  1 
the  woodwork  used,  was  haxmlMi  in  ooi 
the  determined  oppositioii  of  the  loeal  popfi 
by  a  deep  prejomoe  against  the  innoratioi 
fortunate  drcmnstanoes,  however,  did  no 
accumulation  of  a  mass  of  Talnahle  inlb 
calculated  to  form  a  baaia  for  tlie  icpi 
attempt  mder  move  xavovmliia  eivooBMlaD 

The  most  suitable  seaMqi  lor  ^mp"***^"*" 
ffation  is  the  winter.  Hie  ntuwih  el  tlte 
the  healing  of  the  out  wmMom^  pKOOteA 
slowly  in  winter  I2iaa -in  eanMr;  bolal 
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dmgennis,  hj  veaaon  of  tibe  ^preat  tendency  of 
«ge  to  undergo  rapid  patrefaotion.  In  winter,  a 
•poo^  TDMj  remain  dry  for  seyeral  hours ;  in 
r,  it  If  mined  in  a  fbw  minutes  after  leavinp:  the 
i^ediUy'  if  not  constantly  supplied  with  fresh 

Baoeush  placed  some  sponge  cuttings  for  eight 
in  1  shady  airy  place,  at  a  temperahiro  of  7^  R. 
),  h  the  month  of  February,  yet  all  grew. 
^  loosUty,  choice  should  he  maoe  of  hayv  dieltered 
koig  wares  and  currents,  hut  not  quite  still ;  the 
ihrald  he  rocky,  and  clothed  with  living  algte : 
4b  ihonld  he  a  moderate  ebb  and  flow  of  the  tide. 
4m,  the  neighbourhood  of  the  mouths  of  brooks, 
ttd  subterranean  springs  must  he  avoided.  The 
m  snd  liveliness  of  colour  of  the  marine  algte 
•indications  of  a  suitable  spot.  The  worst  enemy 
ge  culture  is  mud.  Under  certain  droumstanoes, 
mioD.  of  the  hay  by  means  of  a  chain  across  the 
)  is  to  be  reoonmiended. 

pooges  chosen  for  cutting  must  be  gathered  by 
oed  hands,  with  all  possible  gentleness.  They 
ived  either  by  tongs  or  by  drag-nets.  One  arm 
mgs  is  fixed  to  a  long  stake,  the  other  is  mov- 
L  can  be  advanced  towards  the  first  by  a  noose, 
ywn  the  stake  by  the  collector ;  objects  coming 
the  crimped  ends  of  the  tongs  are  thus  held 
.can  be  orawn  up  to  the  surface,  of  course  only 
i^ht  d^pth,  such  as  the  eyes  and  the  stake  can 
i  to.  The  sponges  must  either  (and  this  is  the 
ioal  point)  be  taken  up  with  their  roots  entiro, 
mat  be  tom  from  them,  whereby  a  prejudicial 
or  serious  wound  may  very  eaaify  be  inflicted. 
iind  at  Lnssin  and  Leaina,  that  when  the  men 
of  O.  F.  MuUer*s  or  Ball's  drag-nets,  or  even 
fMmbling  the  ** trawl*'  of  tl^  English  and 
L  deep-sea  fisheries,  the  sponges  were  nearly 
rongiit  up  in  good  condition.  It  is  also  very 
>rtant,  when  collecting  spongy  for  subdivision, 
i  certain  selection,  as  the  malformed  and  oom- 

worthless  specimens  are  as  well  adapted  to 
oae  as  the  best  shaped.  Such  of  the  latter  as 
^bt  up  should  be  left  intact,  and  prepared  for 

The  rainng  of  sponppes  by  means  of  the  tongs 
the  additional  objection  that  the  operation  can 
med  only  when  the  surface  of  the  sea  is  per- 
ootli.  The  sprinkling  of  oil  on  ihe  surface  is 
iently^  effective  for  the  ^mipose  of  rendering  it 

Bnocich,  therefore,  devised  a  simple  apparatuA, 
»d  as  follows :— A  tin  box,  32  cm.  (12§  in.) 
las  a  glassplate fixed  in  the  bottom ;  on  placing 
xi  the  surraoe  of  the  water,  the  bed  of  the  sea 
▼iaible.  [The  Qreok  sponge-fisherB  make  use 
QC  cylinder,  37  cm.  (14}  in.)  in  diameter, 
3jn.  (19}  in.)  high,  with  a  glass  plate  in 
yaif  and  sink  it  half-way  in  the  water.  The 
ad  pearl-fishers  in  the  Bahamas  and  Panama 
k  doeely  similar  apparatus  for  a  like  purpose.] 
h.  fouzid  that  it  was  not  judicious  to  throw  the 
gathered  from  time  to  time  into  one  common 
e,  there  to  await  the  cutting  operation,  as  they 
dily  took  UQJury,  by  the  pressure  and  by  the 
;ogeiher.  He  therefore  adopted  the  plan  of 
ton  temporarily,  with  wooden  pegs,  to  the  inner 
Lsort  of  fish-basket,  fastened  to  the  tow  rope 
mi  whence  the  fishery  is  being  prosecuted.  If 
Bge  is  injured,  the  damaged  portion  must  be 
f ;  the  test  is  pegged  up,  either  in  its  entirety, 
ovt  into  pieces. 

vw  temperature  in  the  cold  season  of  the  year, 
able,  with  sponses  freshly  caught  on  the  spot, 
id  at  once  to  make  cuttings  from  them ;  whilst 
wmnn  weather,  it  is  necessary  to  wait  and  see 
any  dlgna  of  putrefaction  make  their  appear- 
Ids  nvMla  itodf  brf  thedullneas  and  softness  of 
fead  part.  When  it  happens,  further  observa- 
ndaa,  aftar  ontting  off  tne  diseased  portion,  to 
rwheihet  the  pntnlaotlon  has  spread.    Sinall 


sponges  are  usually  totally  destroyed  when  once 
attadted ;  in  large  ones,  a  limit  may  sometimes  be  set 
to  the  TnJHchief. 

The  dissection  is  rapidly  performed,  cither  with  an 
ordinary  knife,  or,  as  Buocich  found,  bettor  witii  a  fine 
saw -like  blade,  which  is  much  less  liable  to  injury  by 
the  foreign  matters  so  abundantly  found  in  spongo.  Tho 
sponge  is  laid  upon  a  smooth  wooden  boar^  moistened 
with  sea-wator.  Tho  size  of  the  cuttings  is  usually 
about  26  c  mil.  (I  cubic  inch).  It  is  well  that  eacn 
cutting  should  have  the  greatest  x>08sible  area  of 
uninjured  outer  skin.  The  cuttings  are  placed  directly 
in  the  spots  where  they  are  intended  to  resume  growth. 

A  healthy  piece  of  sponge  firmly  attaches  itself  to  any 
surface  with  which  it  comes  into  intimato  contact  in  a 
short  time.  Cut  sponges  grow  together  again.  The 
attachment  takes  place  most  rapidly  when  the  pieces 
have  but  one  out  surface,  and  this  is  laid  upon  the 
support — wood,  stone.  Sea,  During  perfect  calm,  for  at 
least  24  hours,  it  is  possible,  accormng  to  Buodch,  to 
plant  the  cutting^  upon  tho  stony  sca-^ttom  itself,  and 
they  will  hold.  He  saw  pieces  that  were  merely  cast 
into  the  sea  on  an  ordinarily  suitable  rocky  bottom, 
during  perfect  calm,  attach  themselves  and  grow.  Thus 
enlightened  as  to  the  natural  habits  of  uie  epongOy 
Buccich  prepared  stone  slabs,  63  mm.  (2  inches)  thick, 
as  a  foundaUon.  These  he  perforated  with  holes,  and 
fastened  the  cutting^  to  thom  by  wooden  pegs  driven 
into  the  holes ;  but  it  became  evident  that  the  mud  and 
sand  of  the  sea-bottom,  perhaps  also  excess  of  light, 
were  inimical  to  further  growth,  and  the  necessity  for 
preventing  or  minimising  these  two  cWl  influences  has 
been  shown  by  all  experience.  Preference  will  always 
attach  to  stcmo  as  a  foundation,  it  being  the  natural 
gfround,  cheap,  and  not  attacked  by  tho  teredo.  Origfin- 
ally  Prof.  O.  Schmidt  employed  perforated  wooden 
chests,  on  whose  inner  side,  the  cuttings  were  fixed 
by  means  of  metallic  or  wooden  tacks.  This  extremely 
simple  arrangement  was  found  unsatisfactory,  as  the 
chests,  when  sunk  in  the  sea,  became  filled  with  sand, 
and  the  holes  got  stopped  up  and  ceased  to  admit  light. 
The  sponges  acquired  a  white  sickly  look.  The  att»)h« 
ing  of  the  cuttings  by  metallic  pegs  is  objectionable  ;  all 
cuttinffs  thus  treated  were  much  slower  to  resume 
growth  than  those  pegged  with  wood.  The  rust  which 
soon  forms  on  the  metallic  nails  prevents  the  sponge 
from  taking  a  firm  hold,  so  that  the  immediate  portion, 
and  possimy  the  whole  cutting,  is  ruined.  Lattice 
frames,  havmg  the  form  of  floating  tables  above,  and 
with  the  sponges  attached  beneath,  have  also  been  tried. 
Professor  O.  Schmidt  also  siig^sted  merely  tying- 
the  cutting^  to  strong  suitable  stringfs.  By  the  first 
plan,  there  was  too  much  shade ;  by  the  second,  too 
much  light ;  and  possibly  some  miscnief  was  done  by 
the  fine  matters  dm  ted  over  the  surface  of  tho  sea,  and 
accumulated  as  a  deposit  of  the  compound  vaguely  known 
as  ' '  dirt. ' '  Buccicn  first  constructed  an  apparatus  com- 
posed of  two  planks  crossing  each  other  at  right  angles, 
with  a  third  plank  as  a  cover.  This  was  so  far  success- 
ful that  the  cuttings  were  exposed  on  all  sides  to  the 
action  of  the  sea,  and  assumed  the  desirablo  round 
form.  He  then  made  a  modification  of  this  apparatus, 
consisting  of  two  boards,  63  cm.  (24^  in.)  long,  and 
40  cm.  (16i  in.^  broad ;  one  forms  the  bottom,  and 
the  other  uie  lid,  and  they  are  held  parallel  one 
over  the  other  at  a  distance  of  42  cm.  (16}  in.)  by 
two  short  stays,  some  11  cm.  (4^  in.)  apart.  In 
the  space  between  these  stays,  stones  can  be  placed  as 
ballast ;  on  tho  top  of  the  cover,  is  a  handle.  In  both 
planks,  holes  are  bored  at  12  cm.  (4}  in.)  apart, 
or  24  holes  in  each.  Buccich  fastened  the  cutongs  not 
simply  on  the  apparatus,  but  on  sticks  which  were 
driven  into  the  holes  of  both  boards.  As  material  for 
the  sticks,  he  c^ose  before  everything  the  common 
Spanish  cane,  whose  siUceons  rind  is  proof  ag^ainst  the 
attacks  of  the  pile-worm.  The  sticks  were  42  cm. 
(16}  in.)    Icmg,    and  bored   through  at  diatancea  of 
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j,000  cuttingra  at  about  300  gtMaa  (tlia  gnl 
n'orth  nommallj  2a.,  reollj  about  Is.  Sd..  ori 
r,'ulden=-X25),  and  the  lou  at  10  per  cent,  there 
orop  of  4,600  iponKes  at  the  eod  of  sem 
.  a  Tslne  of  ffhidi  Bnodch  places  at  900  i 
Dr.  HareoieUer  oonmdan  this  price  for  too  li 
the  wholeaale  merobaiits  in  Trieste  giTv  sd  an 
K  ^den,  and  a  maiimani  of  10  gulden  per 
iponge.  The  Hpongrea  miurt  be  of  oc 
,  icli  aa  will  not  with  certainty  be  a 
aeTBn  fean.  Finally,  alloirance  molt  I 
Sat  tho  fact  that  the  Bpongee  grown  on  atiola  a 
lidoml  commercially  inferior,  and  that  theJrn 
iccount  of  the  central  perforation,  is  one  third  k 
hat  of  naturally  grown  spanges.  The  profll 
neem  larger  if  there  wei«  not  bo  long'  an  inlernl  I 
the  ontlay  and  the  harrest ;  in  other  woid^ 
jiiwtfa  of  the  cattinga  were  not  bo  alow,  i 
ears'  soapenBe  la  a  great  deterrent.  To  thii  ■ 
iddad,  that  in  order  to  maintain  a  oontinnal  pn 
luring  tho  eeren  years  from  the  oommenoeB 
innnai  outlay,  equal  t«  the  first,  is  iii  iiiiiasi  j,  n 
ipparatufi  is  not  so  umple  that  anv  dweller  on  t! 
an  make  it  for  himself,  and  wood  is  not  btiiL 
reasonof  the  pile -worm.  Dr.  BCarenzeller,  thsreb 
ludes  that  the  prupaeation  of  sponge  bj  cnl 
lot  to  be  reoonimended  to  people    wltmnt 


<Mnducted  on  a  large  scale.  [TltB  gre^t  ab 
noney  in  Auatio-Hunjfar^  must  be  borne  in 
o'Cighing  this  opinion  ]    It  would  be  a  matter 

nnoouragement  did  we  possess  tlut  knowledge 


12  o.m.  (4^  in.),  the  lower  end  being  split.  On  : 
each  Btick,  three  sponge -cuttings  were  fastened  in  snoh  ■ 
a  manner  that  they  should  lie  over  the  bore-holes ;  < 
tbronghthose,  woodenBticliawerethmBt,aDdeachcutling  i 
was  t£na  fixed.  [It  is  a  matter  of  great  regret  that  no  t 
illnatration  of  these  several  apparatus  was  published  ii 
the  original.] 

When  the  sponije-cnttinga  are  to  be  pegged  only  with    I 
wooden  nails,  a  triangular  stiletto  will  suifice  for  pierc- 
ing the  sponge.     Wben  adopting  the  method  of  fixing    : 
by  sticks,   a\ioh  an  instrument  ia  not  suitable,  because    i 
much  too  great  force  would  bo  reqoired  to  make  a 
opening  to  admit  the  sticka.     Forcing  and  eqneezing    - 
cause  a  loss  of  lareodsj  the  mininuHing  of  which  ia  the 
first  rule  that  governs  all  manipulations  of  eponge.  : 
Bnccdoh  bored  tho  outtinga  with  an  au(rer  with  toothed    ^ 
edges,    6  mm.     (^-inch)    broad,    fixed    to    a    vertical    I 
wheel,  driven  rapidly  by  a  little  pulley.     While  o 
hand  quietly  pressca  the  sponge  againat  the  borer,  the    ] 
other  turns  the  wheel.     In  a  few  seconds  the  operation    : 
is  oonoladed.    The  bore-hole  is  clean,  the  fibres  are  not   < 
torn,  and  the  la'codt  does  not  run  out.    When  a  stick  is    ; 
filled  with  cattings,  its  ^>Iit  end  is  thrust  into  one  of  the    i 
holes  in  the  support,  and  a  wedge  is  driven  through  the    < 
alit.     Aa  each  bottom  and  top  tekei  li  sticka,  carrying    : 
three  cuttings  apieoe,  one  such  apparatus  inll  aooom-    i 
modate  U4  cuttings. 

During  the  whole  manipulation,  until  the  arranging 
of  the  sponges  is  quite  oomptete,  thcj  muat  be  repeatedly 
and  gentlymoistened  with  sea-water,  eapeoially  in 
summer.  When  an  apparatus  is  furnished,  it  should 
bo  sunk  at  once  in  warm  weather ;  in  winter,  as  bctar«.  - 
remarked,  a  little  delay  does  no  harm.    The  apparatua    r  „ 

may  bo  most  conveniently  let  down  and  pulled  up  by  i  nugmont  the  growth  of  sponge  under  natural  eo 

means  of  a  small  anchor.    The  depth  may  be  6  to  7    oven  though  it  were  no  more  rapid  than  in  ths 

metres  (16  to  22  ft.)  ihe  cuttings.    This  being  so,  Dr.  UaraazeUer 

The  suspension  of  the  apparatus  from  a  support,    it  more  than  questionable  whether  it  would  b 

Buodch  does  not  consider  neoeesary.     All  woodwork    tageoua  to  cut  into  pieces  ■  sptmge  which,  miei 

must  be  well  tarred.     This  is  not  a  perfect  remedy,  but    have  more  quickly  reached  the  suns  aize  and  ■ 

is  the  only  temporary  precaution  available  Bgoinst  the    ihe  collective  cuttings,  and  attention  might  tbi 

pile-worm.     In  tho  Boy  of  Socoliixa,  it  was  proved    -itrioted  b      '  .■         . 

that  the  tarred  portions  even  were  destroyed  at  last,    i 

The  teredo  not  only  increases  the  amount  of  capital    ^ 

neoeesary  for  ropuring  the  damaged  apparatus,  but    i 

'  a  depreciates  the  condition  of  Uie  cuttings,  as  the    i 

—  "r  sticks  fall  out,  and  the  apongea  ore  destroyed,     i 

ost  rational  mode  of  prooedore  would  therefore 

0  avoid  wood  altogether,  and  to  make  use  either  of 

stones,   with    suitable   precautions   against  mad  and 

direct  light,  or  to  employ  iron  in  the  construction  of  the 

apparatus  recommended  by  Buccich. 

If  the  cuttings  hold  fast  aft£r  three  orfonr  weeks. 

the  propogation  is  secure.     A  characteristic  feature  of    ' 

the  outongs  is  their  tendency  to  assume  a  round  form. 

To  facilitate  this  on  every  aide,  is  the  chief   aim  of 

Bnooich's  ayetem  of  supporting  on  sticks.     As  to  the 

rate  of  growth  of  the  cuttings  within  a  certain  period. 

no  role  can  be  given,  on  account  of  the  varying  condi- 
tions,    Buccich  remarked  that  the  cnttintrs  in  tho  first    ' 

ywr  were  two  or  three  times  as  large  as  theywerp 

originally.     He  further  remarked  that   the   cuttings   '■ 

grow  better  in  the  first  and  fourth  years,  than  in  the 

noond  and  third  —a  point  evidently  regarded  as  doubt-  i 

tnl  by  Dr.  Uarenzeller  ;  and  it  would  seem  that  though 

■ome  specimens  may  have  attuned  a  conaiderabte  size  in 

the  fifth  year  of  transplantation,  still  a  term  of  seven 

]«■»  is  neoessa^  to  produce  a  marketable  and  profltabln 

■rtiole.    Dr.   turenzeller  also  roentiona  the  fact  that, 

beddes  bdng  beautifully  formed  and  rounded,  the  cut  - 

tings'  retain  tiwse  qualitiee,  and  perfect  health,  with 

Inoreaaing  (die. 
In  conoluBion,  Buccaoh  proposes  the  question  whether   I 

tbe  undertaking  can  be  nude  profitable,  and  answers  it    ' 

in  the  afflrmatiTe.     He  is  of  opinion  that,  with  dne 

ekre  in  the  operationa,  the  cuttings  will  thrire,  ^"^  the    ] 

lOMneed  nerw  exceed  10  per  cent.,  incladii 

tfaigtoeiat.    ^Udng  the  oort  of  the  ett*bl] 


negs  o 
The  m 


worthless  ones.     Poembly,  also,  the  ^odnctien 
individuals  of  larger  size  and  better  form  i 
iSeeted,  which,  according  to  CaroliDi's 
Lnd  in  Buocioh's  opinion,  should  prei 


Another  important  step  lua  beea  taken  by  the 
of  the  Britiah  MoBBum  in  the  gigantic  taak  of  ti 
voluminous  HS.  catal(^ae  inte  a  printed  one. 
oatalognealreadytakes  upmOTe  roooi  in  thcBoaJ 
than  can  wall  be  spared,  and  it  ia  calcnlated  t 
all  the  M9.  entries  ore  superseded  by  printed 
the  volumes  will  be  reduced  in  nmnber  to  abo< 
of  what  they  are  at  present.  Borne  of  the  TV 
now  congested  with  entries,  and  it  has  them 
decided  -  to  print  these  crowded  entries  in 
instance.  In  order  to  carry  this  decision  inte  ( 
first  portion  of  the  letter  B  has  been  piinle 
forms  a  folio  part  of  191  page*.     The  Sitfs 

■B  twA.  The  Lotd'a-day,  tbeSabbaa^ 
Digested  dial<%TU-wiM  between  two  Di 
and  B,   ftc,  1638  4to.  4355.  b." 

The  last  entry  Is— 

"B.y  8.,DF.    F  

fin  Terse]  For  D.  F.  B,   y  8. 
1342,  t.  1  (37)." 

It  is  not  Intended  to  ooolbM  &•  y^^ 
partiiiulsT  ixder,  but  to  deal  flnft  wfttAoMp 
the  oatalogoe  t&at  veqidi ■ — '   " 


.  Qie  orowded  nattm  oJ  the  KB. 
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>bable  that  the  letter  B  will  be  oompletod  at  the 
t  time. 

jyrintiiig  of  the  old  alips  will  not  effect  the  pro- 
of the  cataloffoe  of  modem  books  and  new 
OS  which  will  be  continued  independently. 


BTOFACrURE  OP  MATTINO  IN  CHINA. 

XlDited  States  Consnl  at  Canton  reports  that  the 
ictme  of  matting  is  extensively  carried  on  in 
especially  towards  the  south,  where  it  is  one  of 
lit  important  industries  engaged  in.  Enormous 
kies  of  matting  are  made  both  for  export  and 
IT  home  use,  much  being  used  as  sails  on  the 
tailing  craft,  as  it  is  much  cheaper,  if  not  more 
e,  than  the  ordinary  canvas  or  sailcloth.  It  is 
led  as  coverings  for  boxes  and  packag«i  in  which 
\gaT,  cassia,  &c.,  are  exported;  also  in  making 
Mgs,  it  being  a  very  convenient  mode  of  handling 
,  aepecially  when  broken  up  into  small  pieces  by 
Qfltant  staropiujor  or  "chopping''  of  the  dollars, 
le  custom  in  China.  The  plant  from  which  the 
ili^  ftc.y  so  extensively  used  in  China,  is  obtained, 
raas '*  aquatic  grass,"  also  as ''rush."  Itisculti- 
in  the  Shuihing  department  on  the  West  River, 
BTenty-fiye  miles  in  the  interior  from  Canton. 
^Town  in  the  same  way  as  rice,  in  fields  flooded 
wter.  It  requires  very  little  care  in  its  cultiva- 
I  it  propagates  itself  by  shoots  from  the  root,  and 
s  height  of  from  six  to  eight  feet.  It  is 
it  to  market  in  bundles  of  about  twelve  inches  in 
er,  and  if  of  proper  length  and  g^ood  quality, 
t  about  lOd.  per  bundle,  each  bundle  being 
nt  to  make  four  bed  mats,  or  six  such  as  are 
3ir  making  sails.  The  district  of  Tung  Kuan 
es  large  quantities  of  this  grass,  but  of  a  species 
most  entirely  in  the  manufacture  of  floor  matting. 
lid  to  grow  better  in  the  vicinity  of  salt  water, 
the  water  flooding  it  is  somewhat  brackish.  It 
ited  usually  in  the  month  of  June  from  slips. 
are  allowed  to  grow  for  about  two  months, 
they  are  replanted  in  rows.  The  soil  being 
oily  manurea  with  bean  cake,  it  requires  nearly 
months  to  mature,  when  it  is  cut,  the  shoote  or 
are  split  in  two  with  a  knife,  and,  when  par- 
Iried  in  the  sun,  packed  in  bundles,  and  manu- 
)d  into  matting  at  the  city  of  Tung  Kuan,  or 
it  to  Canton,  where  there  are  seyeral  extensive 
actories.  When  brought  to  the  factory,  the  vrass 
fully  sorted,  it  is  then  made  into  bundles  of  two 
Be  inches  in  diameter,  and  placed  in  large  earthen- 

r-8,  holding  about  ten  gallons  of  water ;  it  is 
to  remain  thus  in  soak  for  three  days,  when  it 
m  out  and  dried  in  the  sun  for  a  day.  If  it  is 
iyed  the  ordinary  red  colour,  which  has  been  for 
much  in  vogue,  it  is  placed  in  jars  containing 
id  dye,  made  by  soaking  red  sapan  wood  chips  in 
It  remains  in  these  jars  for  five  days,  then  dried 
lay,  afterwards  again  immersed  in  the  dye  for 
iaTS,  when  it  is  usually  ready  for  use.  It  is  only 
1  uie  past  two  or  three  years  that  other  colours, 
10  green,  yellow,  and  blue,  have  been  used  to  any 
L  The  solution  for  colouring  yellow  is  produced 
the  seeds  and  flowers  of  a  plant  common  to 
k,  the   **  hui  f^.*'    A  yellow  colouring  matter 

0  made  by  boiling,  for  several  hours,  twenty- 
pounds  of  Sophora  Japnnica  in  one  hundred 
as   of    water,   and    adding,    when    cooled,  one 

1  of  alum  to  each  ten  gallons  of  the  solution. 
I  and  Uue  are  produced  ^m  the  twigs  and  leaves 
I  *'  lamyip  "  or  blue  plant,  which  erows  in  abimd- 
near  Ouiton.  To  tne  solution  thus  produced  a 
qiumtity  of  ehmnical  dye  is  now  usually  added. 
ma%  thaw  ooloors,  the  straw  is  soaked  in  water  for 
I  days,  and  then  immersed  in  the  colouring  matter 
Um  hours  only,  the  eolation  being  hot.    Consul 


Lincoln  states  that  in  a  recent  visit  to  one  of  the  largest 
manufactories,  ho  found  fifty  looms  being  worked,  eight 
of  which  were  large,  and  forty-two  small.  The  large 
ones  are  exactly  the  same  as  the  ordinary  silk  loom,  and 
are  used  in  making  the  yery  wide,  and  also  the  <^anifti»V 
or  carpet  patterns.  Three  men  are  required  to  work 
each  of  the  large  looms,  their  wages  being  from  Is.  3d. 
to  Is.  8d.  a  day.  Eight  yards  of  matting  from  each 
loom  is  considered  an  averagpe  result  of  a  aay*s  work. 
The  small  looms  are  rude  and  simple,  each  being 
worked  by  two  small  boys,  who  are  paid  from  7d.  to 
lOd.  per  day  each,  and  who  daily  weave  five  yards  of 
most  pex^ect  matting  of  the  more  ordinary  patterns. 
The  loom  is  composed  of  two  uprighte,  driven  into  the 
ground,  about  five  feet  apart,  and  about  four  feet  in 
height,  two  cross-bars  fit  mto  sockets  in  the  uprights, 
one  at  the  top,  the  other  about  eight  inches  from  the 
ground.  The  warps,  which  are  strings  of  Chinese 
hemp,  two  yards  and  a-half  in  length,  are  then  passed 
over  the  upper,  and  round  beneath  the  lower  cross-bar, 
through  the  holes  in  the  weaving -bar,  and,  being  drawn 
taut,  are  fastened  by  both  ends  to  a  long,  thin  piece 
of  bamboo,  placed  parallel  with,  and  just  below  the 
lower  cross-bar.  The  weaving  bar,  and  the  most 
important  part  of  the  loom,  consists  of  a  piece  of  wood, 
varying  in  length  according  to  the  width  of  the  matting 
required,  and  about  two  inches  square ;  through  this, 
small  holes  are  pierced  at  different  intervals,  into  which 
the  warps  are  passed ;  the  bar  can  thus  be  worked  up 
and  down  in  the  warps  by  means  of  handles  near  the 
extremities— these  holes  vary  in  distance  from  each 
other  according  to  the  pattern  desired— alternately  on 
top  and  bottom.  The  holes  are  enlargfed,  or  formed 
into  slote,  converging  at  the  centre  of  the  stick.  When 
the  warps  have  been  thus  arranged,  and  bundles  of 
different  coloured  straw,  sufficiently  damp,  deposited 
near  the  loom,  one  of  the  boys  raises  the  weaving  bar 
to  the  top  of  the  warps,  tipping  it  forward,  the  slito  in 
the  bar  allowing  the  alternate  warps  to  remain  per- 
pendicular, the  holes  carrying  the  others  forward,  thus 
separating  them  sufficiently  to  admit  of  a  single  straw 
bemg  paissed  between  them.  This  is  done  by  a  long 
fiat  piece  of  bamboo,  a  notch  being  cut  near  the  end, 
into  which  one  end  of  the  straw  is  placed,  and  then 
used  as  a  shuttle.  When  the  bamboo  is  withdrawn,  the 
weaving  bar  descends,  carrying  the  straw  to  the  bottom; 
the  bar  is  then  raised  again  and  tipped  down,  thus 
carrying  the  warps  backward  which  had  just  before 
been  parsed  forward,  the  work  of  the  shuttle  being 
repeated.  As  the  weavins^  bar  presses  the  straw  down, 
the  weaver  g^ves  the  goSa  of  the  straw  a  half-turn 
round  the  outside  warps,  the  operation  being  repeated 
until  the  warps  are  full,  the  edges  trimmed,  the  warps 
untied,  the  matting  now  two  yfurds  in  leng^  removed, 
and  a  new  set  of  warps  put  on.  The  matting  thus 
woven  is  then  dried  in  the  sun,  and  over  a  slow  fire. 
The  shrinkage  consequent  on  this  drying  is  nearly  four 
yards  in  forty.  When  dried  it  is  strotched  on  a  frame 
and  worked  down  tight  by  hand,  then  sent  to  the 
packing-house,  where  men  are  engaged  in  fastening  the 
two  yards  lengths  together,  it  requiring  twenty  lengths 
to  make  the  ordinary  roll.  The  fastening  together  is 
done  by  taking  the  projecting  ends  of  the  warps  of  one 
piece,  and  by  means  of  a  largfe  bamboo  needle,  passing 
them  backwards  and  forwards  through  the  reeds  of 
another  piece,  in  fact,  sewing  them  together ;  each  roll 
of  forty  yards  is  then  carefully  covered  with  a  coarse, 
plain,  straw  mat,  marked  and  numbered  roady  for  ship- 
ment. 


OOLACHAN    OIL   A   SUBSTITUTE    FOR    COD 

LIVER  OIL. 

Under  the  above  name  a  new  medicinal  oil  has  lately 
been  introduced  to  English  commerce.  It  is  said  to  so 
closely  rasemble  cod  liver  oil,  b3th  in  appearance  and 
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tlienpentio 
it.    Thiani 

on  theooMrt  of  Vanoonver'a  Idand  and  British  ColambiB, 
u  wdl  M  in  tbe  bajs  between  the  rruoi  and  Skeoa 
iiTen.  It  is  known  to  the  North  Amerioaii  Indlsju  a« 
the  Ool&oban  or  Candle  fiah,  this  latter  name  beintc 
derired  from  the  f net  that,  in  a  dried  state,  it  is  oied  bj 
the  nativefl  u  a  torch  or  candle,  on  aoooaat  of  tlie  luge 
naantitj  of  oleaginooB  matiec  it  oontaiiiB.  The  fish  ' 
dBaoriboi  m  betng-  about  the  size  of  a  berring-,  and 
hatut  aimilar  to  tJiat  of  the  salmon ;  ascending  th«  ri^ 
omoe  a  jvu  to  spawn,  it  remains  only  for  a  verj  short 
period,  sometimes  not  more  than  a  day,  and,  as  it  can 
be  caught  only  at  these  times,  the  manofaotare  of  the 
oil  is  somewhat  piecarious. 

As  a  food  the  flsh  is  highly  valued  by  the  Indians,  by 
reason  of  the  delicacy  at  ita  flavour,  and  it  is  also 
esteemed  by  them  for  its  medioinal  virtues.  As  a 
medicinal  the  oil  has  alrendy  established  n  reputation  in 
Amerioa  as  a  valuable  subsntnte  for  cod  liver  oil,  and 
It  is  believed  that  when  it  becomes  better  known 
this  country  it  will  take  a  high  position  with  us. 


GENERAL    NOTES. 


paper  Salting. — II  is  reported  in  Engiattring  that 
paper  belting  is  BucccMfullv  used  in  the  mocliinery'hill  of 
an  exhibition  now  being  liold  in  Japan.  The  Japanese  h' — 
lone  been  celebrated  for  their  manufacture  of  aonie  stcc 

ingly  tough  deecriptions  of  paper,  sod  it  ie  stated  that 

paper  belting  has  been  tasted  and  found  much  stronger 
than  ordinary  leather.  Now  that  machinery  is  r^idly 
making  its  way  into  Japan,  the  manufacture  of  tikis  paper 
belling  is  of  special  iulereat  to  the  Dountrr,  tu  from  the  want 
of  proper  tanning  good  leather  is  not  made  by  the  Japanese. 


,    of 


the  Piilacia  irrtbi 
extracted  from  the 


B  treated  of  ler  being  taken  from 
I,  and  by  boiliog,  the  gum  is 
B  nainous  subatance  is  employed 
£»(,  rii.,  for  gladng  printed 
calicoes,  and  in  soma  pieparatiaas  it  renders  the  cloth 
waterproof.  It  is  also  used  in  bookbinding,  and  for 
paper  toeelhar,  as  water  hag  no  effect  upiuk  it,  ' 
very  glad  to  di«triliule  um^lea  to  those  who  ci 
ptnments  witb  it,  if  they  mil  promise  me  their  remits. 


iltaT'  ' 


insUll 


OlaH  Bslleta'  Company.— The  Conrt  of  the  Worshipful 
Compan  of  Qlus  Sellers,  have  given  notice  that  they  ore 
prepared  to  Bwaid  a  sum  not  exceeding  £11Q  in  prizes,  for 
a  the  "Past  and  Pteeeut  Position  of  the  Olasa 
as  follows :— £BD  for  an  euay  on  the  *'  Olais  Trade 
Its  Branches  i"  £20  tor  an  emy  on  the  "Trade  in 
Crown,  Sheet,  Plate,  Rolled,  and  Cathedral  OUss;"  £20 
lor  an  essay  on  ■<  Flint  uaA  Frawed  Glass ;"  and  £20  for  an 
esuy  on  "Bottle  Qlass."  Competitors  will  be  expected  to 
coondsr  the  present  stale  of  the  Inde,  si  compared  with  ita 
ccndilioD  in  torcdgn  countries.  The  Court,  tiowaver,  are 
not  desirous  of  inducing  the  writers  to  prepare  hiitoriool 
Botices  of  the  trade,  and  they  would  prefer  tlat  the  writers 
■hoold  deal  with  hiilorical  matlon  only,  so  for  aa  they  bear 
-qwn  (ha  present  stale  of  the  British  glass  trade.  The 
,  essays  must  be  sentin  not  later  than  the  Slst  January  next, 
to  the  Honorary  Clerk,  at  the  offloe,  58,  Orscechnrch- street, 
E.C.,  from  whom  fDrtber  particulars  can  be  obtained. 


MXSiniGfl  or  THX  B00IIT7. 

Foasiair  and  Ck>LoinAL  Sechoit. 

ToMdAf  «Teninga,  eX  eight  o'clock : — 

MaT81.— "The  FrindpaUty  of    Loo  Choo."     Bj 

CaunlJoRK A. Onnmia.     Sir Hixbt FiBKxa,  E.C.B., 

H.B.U.'l  Uinister  In  Japan,  will  praside. 


Cjuttob  lixonmxs. 
Monda;  eTemnga,  at  dght  o'dook:— 
The    Pifth   Course    is    on    "  Colonr 

and  ita  Znflaenoe  upon  Variooa  Indui 
R,  Bkudkneli,  Caktkb,  7.B.C.8.  Thre 
LscTUBE  III.— Ifoxn^T,  Mat  ^ 
Industries  ohiefly  aftocted  by  colour 
Bngine -drivers,  pilots,  arilsts,  lettar-sortei 
paintera,  to.,  ka.  Recent  legulation  affec 
blindness  in  America,  and  urgent  need  foi 
ooontry.     Conclnmon. 


niniios  roB  tse  cvbuxbo  w. 

UonuT,    UiT    s»tb...8(K:IETY'    07    ABTS, 

Adelphl,  W.C.,  S  pm.  (Cantnr  Lcntu 
Biudcoell  Culo'.  "  Coknv  Blindnev,  lud 
upon  Various  Industrim.^'     ft^ctunUL-' 

loslJtuto  of  Surnrom,  13.  Great  Qtonge- 
S  p.mr    Annual  Oeuerol  UpetliVr 

Asiatie,   fi,  Albetoutc  -  "Ireet,    W.,  (  p 

TinsuAT,  Uat  UST...BOOIETT    OF   AXT8.   ' 

Adelphi,  W.C,,Hp.m,  (Foreign aod  Oito 
Consul  Q.  A.  Oabeins.**  The  PrindpalitTt 

B^al  InsCituUoB.  Albemsik  ■liwt.  W.. 
Dswai,  "  The  Nan-3tetallic  Etmenta." 

Cential  Chamber  of  (Joumiervs  (at  tlie  E 

B.W.,  S  p.m.     Mr.  Bhdunl   Bmrr  Br 

Production  of  Paraffin  and  Puaffln  OH." 

Wannuoi)',  Jusi  liT...KatiDnal  Healtli  BooMy  (i 


Futilio  Analrits,  EnrfiutoD-houae,  W..  i 
Osaenl  Ueetiw  for  ae  eoniderstiaD  of 
the  Valuatlaii  u  ^puritica  in  Drinkiax  ^ 
baa  beco  ia  pailul  uk  bf  soma  uf  lh«  Xi 


analvsfs.    The  subject  wi 
br  itr.  Winner. 
Ardueolegica]  Aaaocistion,  S3,  SackrilW 

tm.    t.  Hi.  n.  Brer  CuiDiog,  "  Ueimu 
U.  UaThew,  '■  Articlp*  found  in  Ijmdu 
Ohstatrical,  63,  BenerutteM,  o-'~-*  — 


^t!_J^  go 
Duncan,  "^ird^afmt,  a  Dew  naoB  of  Spu 

Ohemka],  IhiHiiiafaiiMHniaB,  W„  8  p.m. 
H.  Allen  and  W.  Tlumaoii,  "Hie  Saf 
Fattjr  Oils  and  WoxH."  t.  Mi.  Bnau 
"  Tm  Sulphides  of  Oippa',  and  a  Deu 
their  Uirieealar  Wdgfat.^' 

Bodaff  fov  the  " 


BoTsl  iDstitution,  AJb«auide4treet,  T 

Trndall,  "Parr " '  "- 

tareVI.) 

Bora]  BoiMr  a 

^ogioal  Inilitalfaa,  1B,B 


1     FhpdcBliGc 

BMe'f ^  't^i 

-  nhutnUijn-' 
Bonl  InstitDti^ 

be  of  Actuarlca.  TYiett 
iV.C.Ipja.    AnnmllUati 
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CAITOX  LBonnzs. 

d  and  oonclading  lecture  of  tlie  fiftii 
"  Colour  Blindnesg,  and  its  InflnenceB 
oiu  Induvtries,"  wb«  delivered  bjr  B. 
^^arter,  F.B.O.S.,  on  Honda;,  30th  nit. 
was  drawn  to  the  indiutriM  chiefly 
oolonr  blindneu,  and  the  dangers  and 
loea  oonieqnent  on  the  defect  in  the 
Dgine-driTen,  pilot*,  artists,  letter 
tpen,  painters,  8k.  The  leotorer  alluded 
at  legislation  in  the  United  States,  and 
t  the  urgent  need  for  legislation  in  this 

miCAiT  (Dr.  ICann,  F.B.C.S.),  in  moving 
)te  of  thanks  to  Hr.  Bradenell  Carter 
iteresting  and  instruotiTe  oonrse  of 
vw  attention  to  the  carious  fact  that 
nportant  defect  of  the  human  eye — one 
ith  the  most  aerions  dangers —should 
been  disoovered  within  a  comparative 
od.  He  thonght,  in  listening  to  these 
the  remark  of  Hehnholts,  that  among 
able  Boantiflo  discoreriee  of  the  present 
I  which  related  to  the  domain  of 
wtato,  perhaps,  the  most  remarkable, 
nres  will  be  printed  in  the  JburnoJ 


The  following  is  a  list  of  taUeta  jmnioaAj 
erected  by  the  Sootety  of  Arts : — 

Burke— 37,  Oenard-ttreet,  Soho. 
Byrou— IS,  Holles-stroet,  CaTendish-sqnare. 
CumiBg — 37,  Cmduit- street. 
Dryden — 13,  Oenaid-atreet. 
Faraday— 3,  Bla&dfoid-stieet,  Pottnuu-square. 
Ftaxman — 7,  Bwikingham  -itroet,  litxroy- square. 
Fmutdin- 7,  Ciaren-itoeet. 
Garriok — 6,  Adelphi-terxace. 
Uaudel- 25,  Brook-street. 
Juhuaon— 17,  Gon^ -square.  Fleet-street. 
Napoleon  III.— 3^  Eiug-street,  Et.  James's. 
"  Ison— U7,  New  Bond-street. 
7,  LeieeKer-sqi 
—27,  Upper  B 


KCKOUAL  TULETS. 


he  past  month  new  tablets  have  been 
BX  houses  to  commemorate  the  resi- 
em  of  the  following  celebrated  men  : — 

r— 36,  Ciatle-sfcreet,  Oifoid- street. 

garth— 30,  Leioeater- square. 

has  baea  rebuilt  for  Arohbiabop  Teaiion's 

wtoB— 35,  St.  Hartin's-street. 
wrt— 16,  Bm)kingham-ib«et,  Strand. 
ad*7  Bharidan— 14,  Sanle-row. 
falpole— 6,  Ariington-stieet. 


ooxuno  tooMom  coksuu. 

Her  Boyal  Highness  the  Frinoess  Christian, 
President  of  the  Congress,  took  the  chair  at  the 
meetiag  of  the  Ladies'  General  Committee,  held  on 
Wednesday,  1st  inst.,  in  the  Qreat  Boom  of  the 
Society  of  Arts.  The  following  ladies  attended : — 
The  Gountees  of  Airlie,  the  Connt«es  Spencer,  Lady 
Arthur  Bnasell,  Tisconntees  Btrangford,  Lady 
MarioaAlfoid,  Lady  Jane  Btewart,  Lady  Charlotta 
Buhreibar,  I^dy  Beay,  Dowager  Lad;  Stanley  of 
Al'lerley,  Lady  BJiightley,  Lady  Cole,  Lady  Clire 
Baylcy,  Lady  Hogg,  Hrs.  Hartley,  Urs.  Burke, 
Mrs.  Bnssel  Carew,  Mrs.  Charles,  Urs.  Cotton, 
Mr?.  Dacre  Craven,  Mrs.  Cromwell,  Mn.  Fowke, 
Mrs.  Grenfell,  Mrs.  Hollond,  Mrs.  Lecky,  Uia. 
Mann,  Mrs.  Fenwick  Miller,  Mrs.  Feploe,  Hn. 
Piicc,  Mrs.  Priestley,  Mrs.  Seeley,  Mrs.  Stansfeld, 
Mra.  Tnbbs,  Mrs.  Webster,  Miss  Boss  Adams,  Hiu 
Andrews,  Miss  E.  Bamett,  Miss  Cole,  Miss  Chimey, 
Mies  Hamonds,  Miss  M.  Hooper,  Miss  Fay 
Lankeeter,  MissH.  Martin,  andMissBtanley.  Sir 
Henry  Cole,  Lord  Alfred  P.  Churchill,  and  the 
Uev.  Newton  Price,  members  of  the  Executive 
Committee,  were  also  present. 


FB&CTICAI  EXUCntATiaK  IH  VOCAL  OS  DtSTKU- 
KIHTAI.  KtrslC. 


The  next  Examination  in  London  will  be  hdd 
by  Br.  Hullah,  the  Society's  Examiner,  at  th« 
House  of  the  Society  of  Arts,  IS,  John-street, 
Adeiphi,  W.C.,  during  the  week  commencing  on 
the  4th  July,  1881. 

The  examination  of  each  candidate  will  be 
private ;  no  one  but  the  Examiner  and  the  aooom- 
panyurt  being  present,  unless  it  be  a  member  of 
the  Society  of  Arts'  Committee. 

Nu  list  of  Candidates  will  be  published. 

Full  particulars  can  be  obtiuned  on  appUoatioB 
to  the  Secretary. 


JOUBNAL  OF  THE  BOOIETT  OF  ABIS,  Juiia  3,  1861. 
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FDAEIGN  AND  COLONIAL  SECTION. 

Tuesday,  May  .11,  1881;  Sir  Harry  Pakkes, 
K.C.B.,  H.B.M.'S  Minister  in  Jttpan,  in  the  chair. 

ThB  ChKinnaa,  in  colling  upon  the  Secretary  of  the 
Seption  to  road  tho  paper,  said  he  regretted  that  Mr. 
Gnbbina  was  not  present  to  road  the  paper,  being  ohliged 
to  abaent  Idmscli  through  tll-hcalth— the  eiune  cause 
-whtoh  had  brought  him  home  to  England  fur  medical  aid. 
The  pobitlou  of  this  httle  kingdom  in  the  Pacific  was 
Tery  ouriouB,  on  aocount  not  only  of  its  antiquity  and 
of  its  udvonccB  in  rivilisation,  but  also  of  the  very 
peaceable  and  excellent  disposition  of  its  inhabitants. 
WC,  in  England,  hod  little  acquaintance  with  theae 
idande,  as  they  lay  rather  out  of  the  ordinary  routes  of 
oommorco,  but  Englishmen  had  landed  ther^oecasioiially 
for  more  than  sti^  years;  andnrheneTcr  a  f oivigner  hiil 
done  this,  he  hod  been  struck  bytbo  cordial  reception  he 
met  with.  About  four  years  ago  he  (the  Chuirman)  had 
ocoasioD  to  visit  the  islands,  and  one  of  thi>  first  things 
he  was  shown  was  the  grave  of  a  Ecaman  l-cIoDBiug  to 
his  Majesty's  ahip  AUate,  who  was  buried  there  in 
181B.  The  tomb  was  kept  up  with  great  care,  and  tho 
inscription  was  almost  oa  legible  as  Uie  day  it  was  cnt. 
Of  course  he  expressed  his  gratitude  tor  the  care  which 
had  1»en  bcdtowi>don  the  grave  of  a  fellow  countryman. 
Although  this  htllc  Statf  had  had  its  own  autonomy 
for  many  centuries,  it  hod  lately  been  the  subjeet  of  a 
political  question  between  the  empires  of  China  and 
Japan,  to  both  of  which  it  had  been  accustomed  to  pay 
tribute.  This  coidd  hardly  bo  expected  to  continue 
indefinitely,  and  Japan  hod  lately  mode  special  claims, 
and  annexed  tho  wholo  ialaadR,  so  that  Loooboo 
hod,  in  fact,  now  ceojwd  to  exist  as  on  independent 
principality. 

The  paper  read  waa — 


B;  John  A.  Gnbbini,  of  the  Consular  Sariico. 

A  common  mistako  made  by  foreigners  in  China 
nnd  Japan  ia  to  suppose  that  the  principality  of 
Loochoo — which,  for  several  c«ntnrieB,  has  existed 
OS  B  tributary  State,  owing  allegiance  both  to 
China  and  Japan,  but  at  the  suae  time  governed 
by  her  own  hiWB,  and  having  her  own  peculiar 
manners  and  customs — includes  the  whole  of  those  ' 
islands  known  to  navigotors  as  tho  Loochoo ' 
group.  The  northern  islands  of  this  groop, 
however,  of  which  tho  principal  aro  Oho-sima, 
Tarabu-aima,  and  Kikaj-sima,  have  been  Japanese 
possesaiona  for  nearly  three  hundred  years,  and  at 
a  comparatively  recent  dato  aQotber  small  island 
was  added  to  the  list. 

Loooboo  proper  consists  of  the  large  island  of 
Okinawa-sima,  and  nine  outlying  groups.  There 
are  besides  smaller  islands,  moro  or  less  diatant, 
which  are  too  numerous  to  mention  in  detail. 
■  According  to  statistics  obtained  on  the  spot,  the 
total  popnlntion  of  Loochoo  in  1875  was  165,930, 
divided  as  follows :  —  M^n  island  —  Shizoku, 
29,033  men;     29,722  women.      Hoiniin,    28.980 


,  28,981  women;  total,  li:,31»_ 
islands  of  which  the  Miyako  group  co^; 
half,  52,495,  the  proportion  of  woc:> 
slightly  in  exceaa  of  the  men. 

The  population  of  the  main  island 
equally  distributed,  more  than  half  of  wfc:^ 
of  inhabitants  being  included  in  the  ^ 
which  are  also  distinguished  from  th^ 
country  by  tho  fact  that  the  populatit 
-[iosei  almost  entirclv  o(  Shizofcu.  Tfc^ 
Okinawa  haa  three  large  geographicak/  . 
which  are  subdivided  into  thirty-Hve  Mw 
districts,  that  are  again  divided  into  if 
villages. 

Class  Distisctiohs  and  Nobiutt. 

The  people  of  Loochoo  may  he  rODgbljiE 
into  two  claasCH— Shizoku  and  Heimin-^ 
tinction  borrowed  from  Japan.  Tbe  ktag, 
course,  the  head  of  the  State.  Next  to  1 
rank  come  ;  — 1.  Nobles  of  the  first  rank  ui 
grade.  This  class  comprises  the  unules,  to 
and  sons  of  the  king,  who  have  the  title 
2.  Nobles  of  the  hrst  rank  and  second 
This  class  comprises  all  the  other  relalionf 
king,  who  have  the  title  of  Andzu.  Tbe 
the  nohihty  then  follow  in  the  order  given 
— Second  rank,  first  and  second  grades,  I 
(tho  "  Sandmikwan,"  or  Thrulcnia  Oyak 
virtue  of  their  position  tako  rank  with  the 
Third  rank,  first  grade  to  sixth  rank, 
grade,  Paikin.  Seventh  rank,  first  grade,  8 
Patkin.  Seventh  rank,  second  grade,  C 
Paikin.  Eighth  rank,  first  grade.  Si 
Eighth  rank,  second  grade,  Wakaiatonosh 
rank,  first  grade,  Chikudon.  Ninth  rani 
grade,  Chikudon  Zashiki,  No  rank  o 
Zashiki.  These  titles  are  quite  indcpei 
o£Ecial  designations  ;  they  aro  not  nt 
hereditary,  and  are  conferred  on  indivv 
services  rendered  to  the  State. 

GovERSMENT  Detaetmests  and  Off 

The  King  of  Loochoo  is  nominally  at 
of  the  Government,  bnt  his  share  in  tl 
administration  is  very  small.  All  offiiin 
are  carried  on  by  officials  chosen  from  ar 
nobility,  at  the  head  of  whom  ia  the  I 
Prime  Minister,  who  is  selected  from  thi 
of  the  blood,  or,  failing  such,  from  tb 
relatives.  It  may,  indeed,  bo  said  that  th 
who  presides  over  the  Council  of  State, 
Sandzukwan  divide  the  heaviest  responnt 
Government  between  them. 

Some  idea  of  tho  system  of  GovornoiPD' 
gathered  from  the  following  list  of  publi! 
meiits  and  the  ofBciaLi  attached  to  them.'- 

Hi<5j6-sho,  or  Council  of  State,  whidi 
superintendence  of  all  important  bniiii 
alone  has  power  to  decide  matters  of  8t 
this  aro  attached  tho  Prime  Uinirter 
Sandzukwan  (who  are  not  chosen  bj  il 
but  by  the  general  vote  of  the  leading  oS 
nobles).  The  rest  of  the  staff  ia  made  i 
Head  Secretary  and  sii  ITnder  Secretuic 
of  the  SondKukwan  haa  charge  of  tb 
Department,  and  the  oontrol  of  matt 
nected  with  moimtaiiis ;  another  haa  chat 
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epaitment,  and  the  oontrol  of  matters 
h  livera.  These  two  serve  alternately 
I  at  a  time.  The  third  has  charge  of 
^oe,  and  the  oontrol  of  distriots  and 

iho,  or  Home  and  Finance  Depart- 
iree  sub-departments,  viz.  (1)  Finance 
iontrol  over  receipts  and  ezpenditare 
;h  the  productions  of  various  districts 


(2.)  Salary  Office;  (3.)  Office  where 

ich 
with. 


B^cy,  sudi  as  landslips,  inundations, 


Uho,  or  Foreign  Office.      The  duties 

arch — (I.)  Conduct  of  relations  with 

rs ;  (2.)  Distribution  of  rewards  and 

Judicial  Department,  with  a  staff  of 
irato-to-soba,  and  two  Gimi.  Sho- 
>artment  of  Ceremonies ;  Kin-jiu-ho, 
3usehold;  Kei-dzu-za,  or  Herald's 
o-za,  or  Begistrar's  Office  ;  Jisha-za, 

Religion;  Yobutsu-za,  or  Chinese 
•artment;     Tachi-ho,    or    Board    of 

Tamabugi6-sho,  or  Department  of 
Forests ;  Fushinbugio-sho,  or  Public 
tment;  Shi-jos^-za,  Office  for  Control 
tribute,  and  other  business  connected 

the  principal  GoTemment  Depart- 
ould  be  too  tedious  to  go  through  the 
f  minor  offices.  The  most  trivial 
r  to  have  separate  offices  for  their  con- 
g  others  are — ^the  0-dai-dokoro,  or 
m;  the  Bionza,  or  office  for  super- 
e  preparation  of  food  for  banquets 
hinese  delegates  and  other  foreign 
int  in  Loochoo  for  the  time  being ;  the 
r   Government   stables;    the  So-yo- 

Board  for  supervision  of  the  manners 
of  the  people ;  and  the  Kawara-bugio- 
)  for  controlling  the  manufacture  of 
roofs  of  houses. 
)  duty  of  collecting  the  revenue,  and 

of  receipts  and  expenditure,  are 
igst  six  or  seven  different  departments, 
^ove-mentioned  offices,  each  district 
3,  or  local  office,  and  to  each  of  these 

one  Jito,  or  lord  of  the  manor,  one 
10  Shiuri-Yako,  one  Osabakuri,  one 
ri,  and  several  Sabakuri,  the  number 
ot  fixed.  The  first  three  are  appointed 

and  are  not  natives  of  the  district, 
'ffices  are  filled  by  local  men.  The 
administer  the  islands  of  Miyako  and 
ure — one  Zaiban,  or  Governor,  three 
khree  to  five  Oyako,  and  several  sub- 
sials. 

B  case  of  the  districts,  the  officers 
rade  of  Oyako  are  local  men.  There 
ials  called  Tdnin,  detached  for  foreign 
an. 

hima  there  has  been  a  Loochooan 
r  since  the  conquest  of  Loochoo  by 
1610,  and  Oyakata  and  other  leading 
reside  in  it.    Since  1868,  however,  the 

been  called  the  Eura-Yashiki,  and 
e  Home  and  Finance  Department  have 
I  term  of  one  year  at  a  time,  their 
ng  to  superintend  the  purchase  of 
3  Han.    Although  in  the  time  when 


tribute  was  paid  to  China,  a  resident  interpreter 
was  attached  to  the  Loochooan  factory  at 
Fooohow,  there  was  never  a  regular  foreign  service 
similar  to  that  adopted  in  the  case  of  Japan. 

The  laws  of  Loochoo  include,  in  addition  to  a 
Civil  and  Penal  Code,  a  complete  set  of  regpilfttions 
concerning  the  distribution  of  rewards.  One  or 
two  instances  will  suffice  to  illustrate  the  character 
of  these  rules : — 

Rewards  (including  increase  of  rank,  official 
appointments,  and  presents  of  goods)  are  ^ven  to 
persons  who  promote  the  interests  of  agriculture 
in  various  ways,  which  are  detailed ;  who  have 
made  themselves  conspicuous  by  deeds  of  charity 
and  benevolence ;  who  give  assistance  in  cases  of 
famine  and  shipwreck ;  who  attain  the  age  of  100 
yeeurs;  to  offidals  who  lessen  official  expendi- 
ture; who  improve  the  Government  finances  by 
inaugurating  reforms  of  various  kinds ;  to  women 
who  show  great  respect  to  their  husband's  parents ; 
and  to  widows  who  remain  single. 

With  regard  to  the  Civil  Code  I  have  been 
unable  to  gain  any  information. 

The  Penal  Code  of  Loochoo  is  based  on  the  laws 
of  China,  and  the  ancient  laws  of  Satsuma.  It  is 
remarkable  for  its  simplicity  and  severity,  and  the 
influence  of  Confucianism  may  be  clearly  traced. 
I  understand,  however,  that  the  penalties  laid 
down  were  by  no  means  strictly  enforced.  By 
order  of  the  Japanese  Government  the  Loochooan 
criminal  code  was  lately  abolished,  and  Japanese 
criminal  law  has  taken  its  place.  Still,  in  spite  of 
the  fact  that  these  laws  have  ceased  to  exist,  the 
following  short  notice  of  them  may  not  be  without 
interest. 

Offences  in  respect  to  parents,  ancestors  and 
relations,  ranging  from  murder  down  to  simple 
assault,  were  punished  with  crucifixion,  decapita- 
tion, or  banishment,  according  to  the  gravity  of 
the  crime.  The  murder  of  a  husband  by  his  wife, 
was  punished  with  crucifixion.  Murder  in  other 
cases,  forging  the  Government  seals,  opening  or 
riflinff  graves,  burslary,  accompanied  by  man- 
slau^ter,  and  oUier  personal  violence,  with 
decapitation.  Bribery,  libel,  the  profession  of 
Christianity  or  other  religion  not  recognised  in 
Loochoo,  adultery,  theft  of  official  money,  enter- 
ing the  castle  without  permission,  and  gambling 
(second  offence),  were  punished  by  banishment — 
in  some  cases  to  uninhabited  islands. 

Violence  offered  to  people  by  persons  under  the 
influence  of  drink  was  punished — In  the  case  of 
Shizoku,  by  confinement  in  temple  buildings ;  in 
the  case  of  Heimin,  by  flogging  and  imprisonment ; 
in  t^e  case  of  officials,  by  dismissal.  Taking  a 
man's  wife  and  children  in  pledge  for  money  lent 
was  a  punishable  offence,  but  did  not  come  under  the 
head  of  grave  crimes.  Those  also  who  charged  a 
higher  rate  of  interest  on  money  lent  than  20  per 
cent,  per  annum  were  punished.  Two  thinga  are- 
brought  out  very  clearly  by  these  laws— namdy  the- 
subordination  of  a  wife  to  her  husband,  and  of  tib£; 
Heimin  to  the  Shizoku. 

Eeventje  and  Expexdititee. 

On  this  subject  I  obtained  the  following  in- 
formation from  the  Home  Office  Secretary,  resi- 
dent at  Nafwa.  The  yearly  assessment  of  culti- 
vated lands  in  Loochoo,  is  fixed  at  94,233  koku  of 
rice,  of  which  V5,134  koku  are  contributed  by  the 
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ialaiidB,  and  of  balance   by  the  adjacent 
iglaiids  in  the  juiisdiction  of  the  Han. 

The  taxes  in  Loochoo  may  be  divided  into  two 
kinds— seizei,  or  re^^olar  taxes,  and  zatsuzei,  or 
misoeUaneons  taxes.  The  seizei,  or  regular  taxes, 
form  the  revenue  of  the  Gt>vemment,  and  con- 
aist  of  rice,  21,580  koku ;  sugar,  2,048,239  koku 
(probaUy  catties) ;  other  cere%ls,  5,379  koku  ; 
millet,  4,877  koku;  cash,  2,705,768  kwan  = 
yen  48,11 5 y.  As  against  this,  the  Government 
expenditure  is  as  follows : — Tribute  paid  to 
Japan,  11,122  koku  of  rice.  Office  expenditure 
— ^Uioe,  5.171  koku;  other  cereals,  4,066  koku; 
<»ah,  31,187,720  kwan  -  yen  623,754 V*  Expendi- 
ture of  King — ^Bice,  1,046;  incomes  of  Han  re- 
^tainers— Eice,  2,867  koku.  Officials'  salaries — Bice, 
3,113  koku;  other  cereals,  2,027;  cash,  285,563 
kwan  =  yen  5,71  IV*.  The  miscellaneous  taxes 
(satsnzei)  are  local  taxes  paid  by  the  people 
of  the  various  villages  and  districts  to  the  lords 
of  the  manor  (jito  and  wakijito).  With  regard 
■to  tiiese  Mr.  E^inashi,  the  resident  secretary  of  the 
Home  Office,  informed  me  that  in  spite  of  repeated 
«ffbrts,  he  had  found  it  impossible  to  obtain  reliable 
statistics  on  the  subject.  These  taxes,  it  appears, 
are  not  fixed,  but  vary  in  each  village,  according 
to  the  quality  of  the  soil,  and  the  number  of  in- 
habitants, and  the  amount  to  be  collected  is  left 
very  much  to  the  discretion  of  the  local  lord  of  the 
manor.  Charcoal  and  firewood  are  included  under 
the  head  of  this  indirect  taxation,  and  I  ascertained 
that  it  is  in  the  power  of  the  jito  to  levy  the 
taxes  due  to  him  in  any  form  which  suits  him. 
Thus,  if  he  wishes  to  lay  in  a  stock  of  fuel  for  the 
winter,  he  may  demand  to  be  supplied  with  char- 
ooal  and  firewood  to  the  amoimt  necessary  for  his 
nse,  and,  instead  of  paying  for  it  at  the  time,  he 
may  subtract  the  value  of  the  supplies  furnished 
from  other  taxes  due  to  him.  He  may  also  employ 
labour  to  any  extent  which  he  may  think  fit,  the 
wages  of  the  people  employed  serving  as  a  set-off 
against  the  taxes  to  be  collected  from  them.  It  is 
obvious  that  under  sudi  a  system  as  this  the 
greatest  injustice  can  be  committed.  To  a  man 
who  earns  his  hiring  from  day  to  day,  it  is  the 
greatest  hardship  to  be  taken  from  his  daily 
employment,  and  be  compelled  to  do  work,  the 
payment  of  which  is  deferred  to  an  indefinite 
period.  In  such  a  position  the  labourer  becomes 
little  better  than  a  slave. 

Pboductions  of  Loocnoo. 

According  to  a  table  of  statistics  (which  is  com- 
piled from  native  sources),  kindly  furnished  to  me 
Dy  the  Japanese  Home  Office  authorities  at  Nafwa, 
the  value  of  the  total  exports  from  Loochoo  to  Japan 
daring  the  year  amounts  to*  yen  241,300,  as  against 
imports  to  the  extent  of  yen  121,800,  leaving  a 
balance  in  favour  of  the  islands  of  yen  119,500. 

Imports, — The  imports  from  Kagoshima,  which 
serves  as  the  port  of  connection  between  Japan  and 
Iioochoo,  are : — 


•  Id  the  cue  of  exports,  the  exchange  between  Loochooan  and 
JapmomB  eanency  is  taken  at  60  kwan  to  the  yen,  this  being  the 
imfJB  xnling  at  the  Port  of  Nafwa.  In  the  case  of  imports,  the 
KsgosUma  rate  of  exchange,  32  kwan  to  the  yen,  has  been 
Mopted.  If  the  same  rate  be  taken  for  the  imports  as  for  the 
flq^orte,  the  total  value  of  the  former  will  readi  yon  140,000,  thus 
fwtij  reducing  the  balance  in  f uvour  of  the  islsjids. 


Rice    

Beans 

Rapeseed  Oil 

Tea 

Lacquer 

Tobaooo 

Vermioelli 

Raw  cotton    • 

Thread  (cotton) , 

Miscellaneous,  including  dried  fikh, 
sake,  seaweed,  hair-oil,  timber, 
iron,  iron- ware,  hardware,  and 
foreign  goods  (about) 


30,000 
3,400 
5,00li 

im 

MM 

0,111 

8,411 

20,601 


16,900 


Total Yen  121,800 

The  above  figures  do  not  include  some 
items,  the  returns  for  which  have  not  bM 
obtained  ;  and  in  the  case  of  each  item,  it  aaiil 
be  borne  in  mind  that  the  figures  represent  viif 
the  approximate  annual  amount. 

Exports  (principally  to  Kagoshima). —Sifg 
figures,  of  course,  as  the  chief  item,  the  ann|j 
yearly  export  of  this  artide  being  6,500,000  r-"^ 
representing  an  approximate  value  of  yen  1 
or  more  than  two-thirds  of  the  total  value  of 
exports.  ^ 

Statistics  are  wanting  in  the  case  of  the  ottd 
articles,  but  they  may  be  roughly  estimitcdjl 
follows  : — 

Ten. 

Cotton  cloth   ; 28,000 

Hempen  cloth   , 12,500 

Other  cloth     7,200 

Temnug^  (silk  fabric)      2,800 

Yellow  dye  (okon)    900 

Looohooan  aakS  (awamori)     2,900 

Medicinal  drugs    2,700 

Salted  pork    2,300 

Umbrellas 950 

Rope   630 

Miscellaneous    , 18,300 


Add  sugar 


78,800 
162,500 


Total Yen  241,800 

The  exports  above  mentioned  naturally  ^ 
an  indication  of  the  principal  productions  of  1 
country.     But  there  are  other  productions, 
for  obvious  reasons,  do  not  figure  in  the 
exported  goods.    Under  this  head  come 

Potatoes, — ^Which  may  be  regarded  as  the 
food  of  the  islands. 

Bice, — Which  gives  two  crops,  one  grown  nil 
spring  and  one  in  the  autumn,  yieldimr 
32,000  koku. 

Indigo,— TlBedL  everywhere  as  a  dye,  and 
by  individuals  for  private  use. 

Peas  and  Beans, —  Both  Japanese  and 
varieties,  the  latter  having  been  introdooed 
the  last  60  years.    Capt.  Hall,  in  his  "1 
and    Journal,*'    speaks    of    having    gifcn 
seeds  of  various  English  vegetables  to  ths  1 
chooans,  and  adds  that  they  were  instnoto^ 
to  grow  them.    The  date  of  bis  visit,  in  " 
L^ra,    to     the    Looohooana — 1816— 4 
with  the  date  of  their 
to  me  by  the  natives. 

Millet.-- 

PoZms.— Which  are  grown  eKteDanfymiv^ 
superintendence  of  the  GoTenuBUBtTn  ''^ 
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Qsooroe  in  tLmes  of  famine,  the  heart  of 
ng  eaten. 

Horses,  btillocks,  pigs,  and  g^ats). 
er  is  obliged  to  keep  thi«e  or  four  pigs 
*  the  sake  of  the  manure  which  is  thus 
Loold  he  f^  to  do  so,  a  money  payment 

rhis  production,  to  the  growth  of  which 
^  owe  whatever  commercial  importance 
3,  is  stated  to  have  been  introduced  into 
cm  China  in  the  year  A.D.  1623.  At 
>rms  by  far  the  most  important  product 
is.  I  was  unable  to  procure  statistics 
kge  yield  of  the  year,  although,  judging 
unber  of  Govemment  offices  which  are 
Ji  the  cultivation  of  sugar,  and  in  its 
kS  a  portion  of  the  revenue,  the  most 
'ormation  in  this  respect  ought  to  be 
In  former  years  the  trade  in  sugar 
>ochoo8  was  in  the  hands  of  the  Satsuma 
it  is  doubtless  in  part  owing  to  the 
i  this  lucrative  monopoly  that  Han 
;h  a  flourishing  condition.  The  sugar 
t  conveyed  to  KagoshiTiia,  from  the 
a  large  proportion — that  comine  from 
and    I  arabusima — being  actually  the 

the  Han),  and  thence  it  was  sent  by 
ink  to  Osaka,  where  it  was  sold  in 
y  the  Satsuma  agents  at  the  Tashibi  of 
the  highest  bidders  by  written  tender. 
Jits  who  purchased  it  then  retailed  it  to 
lers,  and  it  was  in  this  way  g^radually 
to  different  parts  of  the  country.  It  is 
hat  the  value  of  the  sugar  which  used 
>ugh  the  hands  of  the  Satsuma  autho- 
ot  less  than  yen  500,000.  This  estimate, 
idging  by  the  present  export  of  sugar 
oo  proper,  seems  to  be  rather  large.  Of 
rince  the  abolition  of  the  Han,  the  sugar 
»ught  by  private  merchants  and  trading 

at  Kagoshima  and  Osaka,  and  no 
r  the  trade  is  exercised  by  the  Govern- 

r  plantations  are  owned  by  private  land- 
proprietorship  not  being  restricted  to 
Each  proprietor  has  his  own  sugar 
niently  near  to  the  plantations.  These 
very  primitive  construction.  Imagine 
pace  some  30  feet  in  diameter.  In  the 
is  are  three  cylindrical  rollers  arranged 
ide  by  side.  The  centre  roller  is  higher 
'o  others,  and  is  turned  by  means  of  a 
astened  to  the  top  of  the  roller,  and  to 
a  pony  or  bullock,  who  moves  along  a 
;h  on  the  outer  edge  of  the  enclosure, 
f  simple  cogs,  made  so  as  to  fit  one  into 
le  centre  roller  turns  the  two  others, 
fed  by  two  men,  who  sit  one  on  each 
tch  cane  is  crushed  twice,  bein^  passed 
>tween  the  centre  and  the  ri^ht  hand 
passed  back  again  between  the  centre 
he  roller  on  the  left.  The  juice,  as  it 
U  falls  into  a  trough  underneath  the 
iroufirh  this  it  runs  into  a  tub,  which, 
is  emptied  into  the  ovens  close  by. 
s  are  round,  open  at  the  top,  and  built 
Each  is  protected  from  rain  and  wind 
led  roof,  which  also  affords  shelter  to 
10  attend  to  the  fire.      The  process  of 


boiling  the  sugar  is  simple  enough.  Before  light- 
ing the  furnace  below,  three  shallow  iron  pans  are 
arranged  in  Uie  oven,  in  the  form  of  a  trefoil,  and 
the  spaces  between  them  and  round  the  side  of  the 
oven  are  built  up  with  a  mixture  of  clay  and  straw. 
The  liquid  sugar  is  then  poured  into  the  pans,  and, 
the  furnace  being  lighted,  is  allowed  to  boil  ^^e  or 
six  hours.  During  this  operation,  the  burnt  ash 
of  a  stone  collected  on  the  sea-shore,  is  mixed 
with  it  in  definite  proportions.  When  the  sugar  is- 
sufficiently  boiled,  the  pans  are  removed,  and 
placed  in  the  open  air.  Here  the  sugar  is  stirred 
until  it  becomes  cool,  and  it  is  then  poured  into 
tubs,  where  it  forms  a  solid  cake.  Each  tub  holds 
about  120  catties.  Sugar  is  conveyed  by  coolies 
from  the  plantations  to  Naf wa,  whence  it  is  ex- 
ported to  Japan.  The  boiling  season  is  during  the 
cold  weather,  from  November  to  February, 

Foreign  Intebcoursb.— Rel<vtion8  of  LoocHoa 
WITH  Japan,  China,  and  other  Foreign 
Powers. 

The  ancient  history  of  Loochoo  is  enveloped  in 
mystery,  and  its  earliest  historical  traditions  bear 
a  resemblance  to  those  of  its  larger  neighbour, 
Japan.  Considering  that  the  first  native  history 
of  Loochoo,  the  "Chinzan  Sekan,'*  was  not  com- 
piled till  the  year  A. D.  1650,  the  legendary  character 
of  these  traditions  is  no  matter  for  surprise ;  but 
the  claim  upon  our  credence  passes  all  reasonable 
bounds. 

We  are  asked  to  believe  that  the  dynasty,  of 
which  the  first  ruler  was  a  mythical  personage 
known  to  posterity  as  Tens  on  ji,  existed  for  a  period 
of  17,800  years,  ending  in  A.D.  1190.     In  the  latter 

J  ear,  a  new  dynasty  was  founded,  according  to 
apanese  accounts  ^which  the  Loochooans  are  far 
from  accepting  as  fact — by  a  Loochooan  of  Japanese 
descent,  under  the  following  circumstances : — 

In  the  spring  cf  the  year  1165,  Minamoto 
Tametomo,  who  had  been  living  for  some  years  in 
retirement  in  Oho-sima,  whitner  he  had  been 
banished  after  the  defeat  of  his  family  by  the 
rival  house  of  Taira,  took  ship  and  sailed  west- 
ward in  search  of  adventure.  After  a  voyagf»  of 
louff  duration,  he  arrived  at  the  harbour  of  Unten, 
in  &e  extreme  north  of  the  main  island,  Okinawa. 
He  was  received  kindly  by  the  Loochooans,  and 
stayed  on  the  island  for  seven  or  eight  years,  during 
which  he  gained  the  friendship  of  one  of  the  local 
potentates,  Ufuzato  no  Andzu,  the  lord  of  the 
district  of  Ufuzato,  and  married  his  daughter.  Two- 
years  after  the  marriage  his  wife  bore  him  a  son, 
who,  in  1190,  succeeded  to  the  Loochooan  throne, 
taking  the  name  of  Shunten.  The  reasons 
given  for  his  succession  are  briefiy  as  follows : — 
The  twenty-fifth  of  the  old  line  of  Loochooan 
kings  was  a  man  of  feeble  character,  who 
allowed  the  administration  to  fall  into  a  state 
of  complete  disorder.  His  misrule  led  to  a  revolu- 
tion, in  which  he  was  deposed  and  killed  by  a 
powerful  noble,  named  Rin,  who  seized  the  throne. 
But  the  latter  was  in  his  turn  deposed  by  the  son 
of  Tametomo,  who,  left  in  Loochoo  an  a  child  of 
six  years  of  age,  when  he  returned  to  Japan,  gave 
evidence  of  so  much  ability  as  he  grew  up  that,  st 
the  early  age  of  15,  he  was  made  lord  of  the  district 
of  Urasoyfe.  He  was  only  22  years  of  age  when  he 
ascended  the  Loochooan  throne.  Tametomo  is 
said  to  have  instructed  his  son  in  the  Japanese 
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syllabaries,  and  the  latter  is  credited  with  their 
ardODtion  in  Loochoo. 

There  are  several  Japanese  works  (also  one,  if 
not  more,  Chinese  boo£s)  which  contain  accounts 
of  Loochoo,  and  in  which  mention  is  made  of  the 
intercourse  which  has  taken  place  in  past  centuries 
between  Loochoo  and  foreign  coimtries.  From  a 
summary  of  extracts  from  these  works,  which  are 

EVen  in  the  **  Okirawa  Shi"  (a  recent  work  on 
^ochoo,  written  by  a  Japanese),  it  appears  that 
the  Japanese  claim  to  have  received  tribute  from 
Loochoo  as  early  as  the  year  a.d.  616,  in  tiiie 
course  of  which  several  Loochooans  arrived  in 
Japcm.  Tribute  was  not  then  paid  regularly,  and 
<K>n8isted  of  articles  of  little  value,  principally 
palm- wood.  The  fragment  of  this  tribute — if  the 
occasional  presents  which  marked  the  existence  of 
friendly  relations  between  the  two  countries  may 
be  called  by  that  name — continued  up  to  the  year, 
A.D.  754,  when  the  Empress  Koken  was  on  the 
Japanese  throne.  From  that  time  tlQ  the  year 
A.p.  1610,  intercourse  between  the  two  coun- 
tries appears  to  have  ceased.  It  may  be  that 
the  Japanese  Government  advanced  claims  to 
suzerainty  which  the  Loochooans  declined  to 
admit.  However,  in  the  latter  year,  Loochoo 
was  invaded  and  conquered  by  the  Satsuma 
dan.  The  first  attempt  made  by  the  Satsuma 
force  to  land  at  Nafwa  was  repulsed,  and  the 
invading  force  consequently  landed  at  Unten, 
the  northern  harbour.  The  campaign  is  said  to 
have  lasted  only  40  days. 

The  tribute  then  assumed  a  definite  shape,  the 
amount  payable  yearly  to  the  Satsuma  Treasury 
being  between  seven  and  eight  thousand  koku  of 
rice.  From  this  period  also  dates  the  custom  of 
sending  a  congratulatory  mission  to  Yedo  on  the 
accession  of  a  new  Shogun  to  the  Shogunate.  On 
these  occasions,  presents  of  silk,  lacquer- ware,  and 
liOochooan  sak6  were  made,  and  return  presents 
were  received  by  the  members  of  the  mission.  In 
1727,  the  tribute  was  increased  to  about  12,000 
koku,  which  amoimt  was  collected  annually  by  the 
Satsuma  Han,  until  the  year  1871,  when  the  Han 
were  abolished,  and  Sen  established  in  their  stead. 
Loochoo  was  then  made  a  Han,  and  placed  imder 
the  control  of  the  Kagoshima  Ken.  The  tribute 
continued  to  be  levied  on  the  same  scale,  with  this 
difference,  that  instead  of  forming  part  of  the 
revenue  of  the  former — Satsuma  Han — it  was 
paid  into  the  Ken  exchequer,  from  which  it  found 
its  wav  to  the  Finance  Department  at  Tokio.  In 
the  following  year,  1872,  a  mission  arrived  in  Yedo 
to  congratulate  the  Emperor  on  his  assuming  the 
-direct  control  of  the  Government.  Presents  were 
exchanged  between  the  two  countries,  and  con- 
gratulatory epistles  were  presented  to  the  Emperor 
and  Empress  of  Japan  by  the  King  of  Loochoo. 
In  reply  the  latter  received  an  Imperial  message. 
This  opened  by  stating  that  the  climate  and 
language  of  Loochoo  were  similar  to  those  of 
Japan,  and  that  as  the  King  Shotai  held  a  high 
position,  a  fitting  title  was  assigned  to  him, 
namely,  that  of  King  of  the  Loochoo  Han,  with 
«unk  amongst  the  nobility  of  Japan,  and 
that  in  return  he  was  expected  to  acquit  him- 
self well  of  his  grave  responsibilities,  and  render 
loyal  assistance  to  the  Crown.  In  ^e  same  year  a 
fiurther  decree  was  issued,  to  the  effect  that  the 
treaties  concluded  between  Loochoo  and  the  three 


foreign  Powers  of  America,  Fraooe,  audi 
were  to  be  considered  henceforth  as  tieatie 
with  the  Imperial  Government,  and  t 
Loochoo  was  to  be  under  the  control  of  tlu  1 
Office,  four  Foreign  OtBce  o£Giciala  vn 
stationed  as  residents  in  thatoountry.  Al 
was  also  assigned  to  them  in  Ida-madd,  i 
King  was  ma&  an  official  of  the  first  rank 
Loochooan  Embassy  then  returned  wit 
Japanese  Foreign  Office  officials  to  thei 
country. 

In  1873,  Yonabara  Oyakata,  one  of  theBi 
wan,  accompanied  by  a  suite  of  five  sobo 
officials  and  twenty  attendants,  was  sent  t 
dent  Commissioner,  and  established  himsd 
Loochooan  Yashiki  in  Tdkio. 

During  th^  first  three  years  of  his  read 
the  capital,  it  was  customary  for  him  to 
the  Emperoi  twice  every  year  at  the  festiT 
the  Tench6  Setsu,  and  at  the  New  Yei 
twenty  pieces  of  silk  cloth  and  thirty  ] 
cotton  cloth  were  presented.  But,  in  1 
custom  was  abolished  by  the  Japanese 
ment. 

In  the  autumn  of  1874,  the  Loochoan  '. 
placed  under  the  Home-office,  and  at  ] 
secretary  of  the  Home-office  resides  in  Na 
conducts  negotiations  between  the  two 
ments.  The  amount  of  tribute  was  also 
by  400  koku, 

China. — ^If  certain  ancient  records  may 
as  correct,  the  Chinese  appear  to  have  mac 
attempts  in  centuries  past  to  open  up  is 
with  Loochoo.  As  far  back  as  the  yci 
Chinese  official  sailed  from  the  port  of  Fc 
search  of  adventures,  and  was  the  fir 
coimtrymen  to  set  foot  in  Loochoo.  Beii 
to  converse  with  the  natives  of  the  islaut 
almost  immediately,  abandoning  one  of  ] 
crew,  who  was  taken  prisoner.  The  ne 
reception  would  seem  to  have  reached  tl 
the  Chinese  Government,  for,  two  yei 
another  official  visited  Loochoo  and  <^ 
that  the  Loochooans  should  tender  their  si 
to  China.  This,  however,  they  refused  tc 
accordingly,  in  the  course  of  the  next  tw( 
third  Chinese  mission  arrived,  bringing  w 
it  is  stated,  interpreters  from  Koron.*  ^ 
chooans  still  proving  obdurate,  hostilil 
commenced  by  the  Chinese,  who  burnt  a  c 
carried  off  a  number  of  prisoners. 

The  next  we  hear  of  relations  betweei 
countries  is  more  than  600  years  after, 
when  some  Chinese  who  landed  at  Kaf 
driven  away  by  the  natives  with  the  loss 
men.  For  this  outrage  reprisals  were  ] 
made  in  the  same  year,  and  in  the  raid  i 
Chinese  imdertook  more  than  a  hundr 
chooans  were  seized  and  brooght  back  as 
to  China.  It  was  not  till  nearly  a  coit) 
that  the  payment  of  tribute  1^  Loochoo  t 
commenced.  In  1314,  a  dvif  war  brofc 
Loochoo,  which  had  the  effect  of  diiidj 
coimtry  into  three  separate  States,  each 
own  king ;  and  some  sixty  years  aften 
1372,  the  Ming  dynasty  bemg  in  possesaki 
Chinese  throne,  a  Chinese  miasioii  ar 
Loochoo,  and  yielding  to  the  preaBOxep 

*  In  CSunese,  KiTODhaiDf  naanlu  **  falniltrT*  ^np**^  **' 
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;  of  the  Loochooan  State — Chiiuan— 
Dger  brother  with  a  letter  to  the 
ng.  In  this,  he  tendered  his  sub- 
e  Chinese  Emperor,  and  accepted  his 
iler  of  a  Tassal  State.  The  kings  of 
y  States  shortly  afterwards  followed 
thus  given  to  them,  and  all  three 
d  in  their  titles  as  kings  of  the  three 
nzan,  Chiuzan,  and  Nanzan.* 
1428,  Loochoo  became  nnited  once 
;he  rule  of  the  king  of  the  central 
the  following  year  the  number  of 
rom  Loochoo  to  Ohina  was  fixed  by 
[Jovemment  at  two  every  alternate 
wsLS  settled  that  the  complement  of 
lot  exceed  150  persons.  AIx}ochooan 
ice  was  also  established  at  Foochow, 
mshikwan  (or  residence  of  the  Han 

e  number  of  the  Loochooan  mission, 
crews  of  the  two  vessels,  was  in- 
*  persons ;  and  five  more  were  added 
n  officiids  who  had  permission  to 
e  tribute  to  Peking.  Later  on — the 
uncertain — ^the  Chinese  enacted  the 
ibute  every  year;  but,  in  1857,  in 
•f  a  memonal  on  the  subject  from  the 
boo,  the  Chinese  (Government  issued 
.e  following  e£Eect : — That  the  tribute 
i  once  every  two  years ;  that  the  num- 
»ion,  all  told,  should  not  exceed  150 
that  of  these  only  the  Ambassador 
bassador,  with  a  following  of  15  per- 
>e  allowed  to  visit  Peking. 
3  Loochooan  Gt>vemment  petitioned 
)  be  allowed  to  send  another  vessel, 
kdsen,"  in  company  with  the  tribute 
object  beine  evidently  to  secure  in- 
ies  for  trade.  It  is  dear  that  the 
kt  this  time  took  advantage  of  the 
rtablished  with  China  hv  means  of 
ships  to  carry  on  trade,  for  we  read 
ley  memorialised  the  Chinese  Gt>veru- 
-sking  to  be  allowed  to  increase  the 
3  mission,  and  to  conduct  their  trade 
These  requests  were  granted.  The 
i  mission  was  increased  to  200  persons, 
)m8  duties  on  imports  and  exports 
[.  From  this  date  till  the  year  1874, 
change  was  made  in  the  tribute  to 
)t  that  of  late  years  it  became 
>r  the  two  tribute  junks  and  the 
as  we  may  call  the  additional  ship 
'  distinction)  to  go  in  alternate  years,t 
aumber  of  officials  who  visited  Feking 
x>  six,  with  a  suite  of  six  attendants, 
fear,  however,  the  Japanese  Govern- 
in  edict  forbidding  the  payment  of 
are  to  China. 

buie, — Special  missions  were  always 
k  whenever  a  new  Chinese  Emperor, 
Kshooan  Eing,  ascended  the  throne, 
sions  the  visit  to  Pekin  was  conducted 
display,  twice  the  usual  number  of 
allowed  to  accompany  the  tribute  to 
iourt. 


the  tribnte  jimks  to  Imtb  in  the  ■ammer  of 
"  wodld  not  leave  till  the  t6U.Qiwing 
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On  ordinary  occasions  the  number  of  the  mission 
was  20,  but  the  attendants  were  numerous,  and 
these,  together  with  the  orews  of  the  two  tribute 
ships,  brought  the  total  up  to  two  hundred  persons. 
The  sekk6sen  carried  eighty  people. 

Fourteen  officials,  induding  the  Saifu  and  Head 
Interpreter,  remained  in  Foochow  (one  official,  the 
Besident  Assistant  Interpreter,  being  appointed  to 
reside  in  that  town  for  a  term  ef  two  years,  being 
replaced  at  the  expiration  of  that  period).  The 
Ambassador  (Taifu),  Peking  Interpreter,  Peking 
Chief  Secretary  (Toriki  and  Gisha),  in  all  six,  with 
six  attendants,  proceeded  with  the  tribute  to 
Peking. 

The  tribute  paid  on  ordinary  occasions  consisted 
of — Sulphur,  12,000  catties;  copper,  3,000  catties; 
tin,  1,000  catties. 

The  tribute  paid  on  the  accession  of  a  kinjg^  in 
Loochoo  was  as  follows :  —  For  the  Chinese 
Emperor — 2  golden  tevru  (ornaments^,  1  suit  of 
armour,  2  pair  of  gold-mounted  sworos,  2  pair  of 
silver-mounted  swords,  20  swords,  10  sp«ars,  10 
halberds  (naginata),  1  suit  of  horse  trappings,  2 
gold-mounted  screens,  100  gold-mounted  fans,  200 
silver-mounted  fans,  200  ordinary  fans,  200 
packages  of  raw  cotton,  300  pieces  of  silk,  100 
pieces  of  cotton,  500  catties  of  copper,  500  catties 
of  tin. 

The  tribute  paid  on  the  accession  to  the  throne 
of  a  CSiinese  Emperor  was  as  follows : — For  the 
Emperor — 1  ^pair  of  golden  vases,  1  pair  of  silver 
vases,  4  swords  (gold-moimted),  4  swords  (silver- 
mounted),  200  pieces  of  silk,  2  pair  of  gold-worked 
screens,  200  fans,  5,000  pieces  of  paper  for  screens 
and  walls,  worked  in  fancy  patterns,  500  catties  of 
copper,  500  catties  of  tin.  For  the  Empress — 1 
pair  of  gold  boxes,  1  pair  of  silver  boxes,  80  pieces 
of  silk,  80  fans.  For  the  ex-emperor  or  deceased 
emperor — 100  ri6s,  in  money.  In  return  for  this 
tribute,  presents  were  given  to  the  King  of 
Loochoo,  and  to  nearly  every  member  of  the 
mission,  even  down  to  the  common  attendants. 

Other  Fobsigi^  Intercottbse. 

The  intercourse  between  Loochoo  and  other 
Foreign  Powers  has  been  very  limited.  In  I8I69 
the  ifl&nds  were  visited  by  H.M.  shh>s  AlceBte  and 
Lyra,  and  permission  was  received  to  bury  on 
shore  one  of  the  sailors  who  had  died  during  the 
stay  of  ihe  vessels.  Captain  Hall,  in  his  account 
of  the  Loochoos,  speiuu  very  highly  of  the 
kindness  of  the  inhabitants,  and  states  that 
although  it  was  difficult  at  first  to  disarm  the 
suspicions  which  the  unexpected  visit  engendered, 
he  ultimately  succeeded  in  establishing  the  most 
friendly  relations  with  the  officials  and  peo]^. 

In  the  years  1844,  1846,  and  1847,  some  French 
missionaries  and  an  English  doctor,  were  left  on 
the  main  i^and  by  ships,  the  captains  of  which 
endeavoured  to  induce  the  Loochooans  to  trade 
with  them,  but  without  success,  and  in  the  ensuing 
ten  years,  other  desultory  visits  were  made  by 
foreign  vessels,  in  the  course  of  which,  several 
French  missionaries  were  landed  and  left  to  reside, 
in  some  cases,  for  six  or  seven  vears.  But  these 
missionaries  appear  to  have  failed  in  their  efforts 
to  make  converts,  for,  with  the  exception  of  one 
who  died,  all  eventually  left  Loochoo. 

In  1854,  Commodore  Perry,  with  an  American 
squadron,    visited    Looohoo,    and    concluded   a 
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ireaty  on  behalf  of  the  United  States  with  that 
country,  and  in  the  years  1856  and  1859, 
respecUvely,  similar  treaties  were  negotiated  by 
France  and  Holland.  It  is  stated  that  the  negotia- 
tions in  each  case  were  watched  by  emissaries 
of  Hie  Satsama  Han,  who  attended  all  the  inter- 
views as  spies,  attired  in  Loochooan  dress. 

Beuoion. 

Loochoo  has  no  state  religion,  but  Oonfucianism, 
Buddhism,  and  Shintoism  exist  side  by  side,  like 
Confucianism,  Buddhism,  and  Mohamedanism 
in  China.  Confucianism  is  of  the  oldest  date, 
and  is  the  religion,  so  to  speak,  of  the  Court 
and  upper  classes,  while  all  three  are  equally 
professed  by  the  lower  portion  of  the  popula- 
tion. Ancestor  worship,  and  the  respect  due 
to  senior^,  which  is  its  natural  outcome,  are, 
more  than  any  established  creed,  the  guiding 
principles  of  Loochooan  life.  The  two  Buddhist 
sects,  which  have  old  establishments  in  Loochoo, 
are  the  Zen  and  Hokke.  At  Shiuri  there  are  two  or 
three  temples,  and  the  same  at  Naf  wa.  But,  neither 
Buddhism  nor  Shintoism  are  regarded  with  much 
respect,  and  it  is  clear  that  they  have  no  hold  on 
the  minds  of  the  people.  Both  temples  and 
shrines  are  of  the  rudest  construction,  offerings 
of  devotees  are  conspicuous  by  their  absence,  and 
traces  of  persistent  neglect  are  only  too  apparent 
everywhere.  Of  late  years,  a  third  sect  of  Budd- 
hists has  established  itself  in  Nafwa,  but  owing 
to  the  determined  opposition  of  the  Government, 
the  priests  of  this  sect  have  not  made  much 
progress. 

Schools. 

There  are  30  schools  in  Loochoo ;  18  of  these  are 
in  Shiuri,  viz.,  one  national  school,  for  princes 
of  the  blood  of  Shizoku,  from  18  or  19  years 
upwards;  three  Hira  Gakkt,  or  district  schools, 
for  sons  of  noble  families  and  Shizoku,  from  17 
and  18  downwards ;  and  14  Mura  Gakko,  for  sons 
of  Shizoku  and  Heimin  alike,  from  six  or  seven 
years  upwards. 

The  course  of  instruction  in  these  schools  in- 
cludes the  Chinese  classics,  and  the  Japanese 
syllabaries.  The  school  in  Kirunei  Mura,  how- 
ever, is  set  apart  for  the  teaching  of  Chinese,  and 
is  attended  by  those  who  wish  to  become  Chinese 
interpreters  besides  the  inhabitants  of  that  town. 

Correspondence  by  letter  is  conducted  both  in 

the  Japanese  and  in  the  Chinese  style ;    but  the 

latter  is  mostly  affected  by  the  higher  classes,  who 

.  receive  special  instruction  in  the  mfferent  branches 

of  Chinese  education. 

Women  receive  no  instruction  in  reading  and 
writing. 

Weights  and  Measubes. 

The  weights  and  measures  used  in  Loochoo  are 
based  on  those  of  Japan.  The  same  terms  are 
used  both  in  square,  lineal,  doth,-  and  grain 
measure,  and  in  calculating  amounts  of  sugar; 
and  with  the  exception  of  occasional  differences 
vuoh  as  dividing  the  **ei*'into  "go,"  "shaku'* 
md  "Sai" — a  method  which  still  prevails  in 
Satsuma — the  systems  are  the  same. 

CUBBENCY. 

There  is  no  gold  or  silver  in  Loochoo,  and  the 
only  cnzrency  consists  of  the  oopper  cash  coined 


in  Jax>an  during  the  period  of  Ewidifi 
1624-44). 

Previous  to  this  period,  all  commercial  \ 
tions  were  carried  on  according  to  then 
method  of  bartering  one  article  for  sdod 
remedy  the  inconvenience  resulting  fromti 
of  proceeding,  rice  gradually  became  tiieil 
by  which  values  were  estimated,  and  thereB 
custom  exists  to  this  day.  The  hire  oli 
fixed  at  so  many  "  sho  "  of  rice,  aooordisg 
distance  of  the  voyage.  In  1694,  the  Loo 
petitioned  the  Satsuma  Gk>vemment  to  be 
to  issue  a  currency  of  their  own,  but  the 
was  refused,  and  they  were  further  prohibit 
exporting  the  Japanese  copper  coini  to 
During  the  visits  of  Chinese  Envoys  Chii 
were  used  in  defraying  their  expenaes, 
Kwanyei  currency  was  kept  carefully  c 
from  their  sight. 

The  language  of  Loochoo  is  closely  allie 
of  Japan,  its  affinity  with  the  Satson 
being  very  marked.  It  resembles  Japan 
polysyllabic  character  of  its  words,  in  t 
honorific  suffixes  with  verbs,  in  the  absei 
sound  L,  in  its  affirmative  interjection  < 
corresponds  to  the  H6,  Hai,  N6,  Ni,  &c., 
and  in  the  fact  that,  though  the  termin 
different,  the  roots  of  most  of  the  verl 
same.  Add  to  this  that  numbers  of  woi 
two  languages,  like  Tai,*  TJma,  XJshi,  are 
and  it  will  not  be  saying  too  much  to  i 
the  language  of  Loochoo  and  that  of 
identiceSly  the  same  in  origin. 

The  chief  differences  between  Loochoo 
present  T6ki6  dialect  in  Japanese  are  as 
Ki  in  the  Yedo  dialect  is  replaced  by  Ch 
Shi  becomes  Si,  and  O,  in  many  words,  1 
Examples  of  these  changes  may  be  for 
following  words : — 

Japanese.  Loocho 

Kikimasenu  (present  tense  I 

negative    form  of   verb  {  Chichabrian.t 

"to  hear 'M.  \ 

Gosho  (castle;.  XJshui. 

Ozato  (name  of  district).        Ufuzato. 
Otoko  (man).  Uyekega. 

Shima  (island).  Sima. 

Heimin    (collective     name  (  p^jj^in 

for  lower  classes).  ( 

The  soimd  of  F  in  Loochooan  is  pccu 
pronounced  as  if  it  was  written  Fw. 
another  pecularity  in  the  language  y 
tinguisbes  it  from  any  other  known  tonj 
is  the  extraordinary  pronunciation  givei 
in  certain  words.  Tbe  only  thing  to  wl 
be  compared  is  the  sound  of  a  doable  co 
Japanese,  as  expressed  in  the  words  * '  ami 
The  peculiar  accent  rendered  here  in  the 
double  consonants  is  given  in  the  case 
To  take  one  or  two  instances,  in  the  won 
^yanchin"  (merchant),  "  Fiy^bara"  (nan 
trict,  '*  Saraur^ye  "  (Samorai),  this  pec 
nimciation  appears.  It  is  a  long  on 
vowel,  the  tone  of  ihe  voioe  of  tke  pc 
speaks  rising  higher  as  the  sound  is  utte 
pronimciation  cannot  be  rendered  in  wor 
system  of  trans-Iiteratton  would  convey  ii 


*  Bird,  hone,  and  ooir. 
^  The  oonnoftfcm  betwet 
Japanese  tcxmiiud  Habem  ii 


tba  tomiiMtl  vnS  Lot 
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trd  to  be  understood.  There  are,  of  oourse, 
words  in  Loochooan,  sucli  as  "sid^gafu" 
fonaye  "  (thank  you),  and  "  80  "  (father), 
giL  of  which  is  distinctly  foreign. 

Genebal  Bemaeks. 

well  known  that  Loochoo  has  no  standing 

There  have  been  no  soldiers  since  its  sub- 
by  Satsuma  in  the  beginning  of  the  seven- 
oentoiy.  The  coincidence  of  this  date  with 
tsoma  invasion  suggests  the  probability  that 
tlie  conditions  enforced  by  the  conquerors 
*t  thepopulation  should  in  future  be  entirely 
9d.  This  condition,  if  it  was  enforced,  has 
ly  been  fulfilled  to  the  letter — ^not  a  sword 
instrument  of  warfare  of  any  kind  is  to  be 
\  the  country ;  and  the  small  guns  which 
iited  the  armament  of  the  junks  which  used 
e  the  voyage  to  China  were  borrowed  from 
samaclan. 

roads  in  Loochoo  are  of  a  very  poor 
ion.  Certainly  the  streets  of  the  towns  of 
Naf wa,  Tonau,  and  Kumei  are  fairly  well 
3ted,  and  the  paved  road  leading  from 
to  the  castle  at  Shiuri,  in  spite  of  the 
rity  with  which  the  stone  paving  is  laid, 
Dmpare  favourably  with  some  of  the  better 

roads  in  Japan.  But,  as  poon  as  the 
•  leaves  the  neighbourhood  of  the  towns, 
hes  the  open  country,  the  roads  become 
acks,  quite  impassable  for  any  wheeled 
rice,  and  the  absence  of  bridges  is  marked. 
ye  of  the  roads  is  sufficient  to  account  for 
that  such  a  thing  as  a  cart  is  unknown  in 
itry.  The  transport  of  produce  is  con- 
ither  by  pack-horses,  or  by  coolies  of  both 
he  women  earring  the  load  on  their  heads, 
e  men  carry  it  slung  on  a  pole  as  in  China 
»an. 

are  very  few  shops  in  Nafwa  and  the 
>wn8,  and  none  in  the  villages.  Those 
xist  are  of  the  poorest  kind.  The  buying 
mg  of  wares  is  carried  on  in  the  open  air, 
efly  by  women,  each  town  having  several 
places,  in  which  numbers  of  primitive 
•e  to  be  seen.  A  Loochooan  stall  is  a  very 
construction.     A  large  umbrella  is  fixed 

in  the  ground,  and  serves  as  a  protection 
sun  and  rain.  Underneath  this  sits  the 
woman  with  her  stock-in-trade  arranged 
ber  in  small  trays  or  baskets.  In  some 
3d  especially  in  wet  weather,  an  additional 
le  is  made  by  propping  up  pieces  of  oil- 
K)  as  to  form  a  screen  all  round  the  stall- 

The  articles  thus  exhibited  for  sale  are 
h  as  afford  any  strong  temptation  to  a 
er,  and  consist  chiefly  of  eatables  of  various 
rnit,  meat,  &c.,  and  also  toys  and  ornaments 
hair.  The  produce  from  the  surrounding 
is  brought  in  every  morning  by  women  to 
OS  and  sold  in  the  markets.  Lacquer  ware 
irse  kind  and  earthenware  are  made  chiefly 
r,  and  very  little  is  to  be  seen  exposed  for 
the  shops  of  the  manufacturers.  There  is 
e  village  in  Loochoo  where  potteries  exist, 
8  is  in  the  immediate  neighbourhood  of 

looan  graves  are  similar  to  those  in  China, 

mode  of  interment  differs.    After  death 

f  is  placed  in  a  large  earthen  jar,  and  de- 


posited in  the  family  vault,  where  it  is  left  for 
three  years,  until  it  has  become  thoroughly  decom* 
posed.  The  jar  is  then  taken  out,  and  the  bones 
being  removed  and  washed,  are  put  into  another 
jar,  and  replaced  in  the  tomb.  As  in  China,  it  is 
customary  to  hire  professional  mourners,  whose 
business  it  is  to  cry  at  funerals;  bnt  the  burial 
service  is  conducted  according  to  Buddhist  rites. 

The  division  of  the  people  into  the  two  classes 
of  '*  Shizoku**  and  '*£&imin'*  has  been  attended 
with  the  worst  consequences ;  it  has  had  the  effect 
of  enervating  the  one  class  and  degrading  the 
other.  The  Samurai  of  Japan  formed  a  vast  stand- 
ing army;  they  were  the  product  of  a  military 
system,  which  had  for  one  of  its  objects  the  inde- 
pendence of  the  country;  and  though  the  privileges 
of  their  class  were  only  maintained  at  the  expense 
of  the  rest  of  the  nation,  there  is  no  doubt  that 
the  military  spirit  thus  fostered  elevated  the 
national  character,  and  gave  it  a  tone  of  inde- 
pendence which  it  otherwise  would  have  lacked, 
and  which  can  be  traced  in  the  Japanese 
farmer  of  the  present  day.  In  Loochoo  the 
same  class  distinction  exists,  with  all  its  faults 
and  none  of  its  advantages.  The  Shizoku  of 
Loochoo  has  no  spirit,  no  pride  of  country,  and  his 
pride  even  of  self  does  not  rise  beyond  the  empty 
Pharisaical  boast  that  he  is  not  a  Heimin.  The 
Heimin  is  an  ignorant  serf,  who  knowing  that  he 
is  working  for  others  and  not  for  himself,  has  no 
heart  in  his  labour,  and  lives  from  hand  to  mouth ; 
and  whose  highest  sentiment  is  a  feeling  of  stupid 
respect  for  the  privileged  classes.  The  Loochooan 
Samurai  is  thus  infinitely  below  his  counterpart 
in  Japan,  while  the  peasant  of  Loochoo  is  even 
more  immeasurably  inferior  to  the  Japanese  farmer. 
Both  classes  live  and  think  in  the  same  grooves  as 
centuries  ago. 

The  hair-pin  is  the  chief  distinction  between  the 
two  classes,  that  of  the  Shizoku  being  of  silver, 
while  that  worn  by  the  Heimin  is  made  of  brass. 
But  there  are  other  distinctions.  Thus  the  Heimin 
is  not  allowed  to  wear  clogs,  he  must  not  carry  au 
umbrella  as  a  protection  from  the  sun,  though  he 
may  use  it  in  wet  weather,  and  in  the  making  of 
his  clothes  he  is  debarred  from  using  cloth  of 
certain  patterns.  Marriages  between  the  two 
classes  are  very  rare.  There  is  one  point,  however, 
in  which  the  Heimin  of  Loochoo  had  the  advan- 
tage over  the  Japanese  farmer  under  the  feudal 
system.  He  is  allowed  to  ride ;  and  it  is  acknow- 
ledged that  that  the  farmers  are  better  riders  than 
the  Shizoku.  At  the  races,  which  are  held  at 
stated  times  during  the  year,  no  prizes  are  given, 
but  the  losers  dismoimt,  and  forming  into  line, 
salute  the  winner  as  he  rides  past. 

I  cannot  leave  this  subject  without  pointing  out 
what  appears  to  me  to  be  a  curious  fact  in  con- 
nection with  the  social  division  existing  in 
Loochoo.  This  is,  that  while  the  men  belonging 
to  the  Heimin  classes  are  almost  dwarfish  in  their 
stature,  physical  development,  and  the  shape  of 
their  limbs,  the  Shizoku  are,  as  a  rule,  fine  big 
men,  and  are  undeniably  well  made.  Moreover, 
while  the  former  in  physiognomy  resemble  the 
Chinese,  the  latter  have  all  the  features  of  the 
higher  classes  in  Japan.  It  may  be  that  the 
degraded  condition  of  the  Heimin  during  many 
hundreds  of  years  is  sufficient  to  account  for  thlis 
distinction  of  feature  and  physical  development, 
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but  the  existence  of  this  dearly-marked  di£ference 
leads  one  to  suppose  that  a  fusion  of  races  has 
t^en  place  at  some  remote  period.  I  haye  been 
informed  by  a  friend  that  he  had  occasion  to 
observe  the  same  thing  amongst  the  Ck>reans. 

That  the  hair-pin  is  one  of  the  distinctions 
between  the  Shizoku  and  Heimin  has  been  abready 
«tated.  It  senres  to  mark  other  differences  of 
value.  Thus,  a  Loochooan  of  the  rank  of  Oyakata 
wears  a  hair-pin  the  head  of  which  is  gold  but  the 
rest  diver.  Again,  that  worn  b^  the  Sandzukwan 
4Uid  highest  nobility  is  made  entirely  of  gold. 

The  following  explanation  of  the  origin  of  the 
lioochooan  hairdress  is  taken  from  a  Japanese 
vork  on  Loochoo : — 

*'In  Japan,  as  it  was  in  the  reign  of  Saiko 
Kuno  (a.d.  593 — 629),  and  before  that  date,  it  was 
<}ustomary  for  Japanese  to  wear  hair-pins,  which 
were  worn  in  the  queue,  in  a  fashion  similar  to 
that  now  obtaining  in  Loochoo.  The  intercourse 
existing  in  that  reign  between  Japan  and  Loochoo 
led  to  ranks  and  incomes  being  given  by  the 
Government  of  Japan  to  Loochooan  nobles,  and, 
as  it  was  then  customary  in  Japan  to  distinguish 
rank  by  the  hair-pin,  which  was  of  gold  or  of 
silver,  according  to  the  status  of  the  wearer,  the 

fractice  was  by  degrees  translated  to  Loochoo,  and 
as  continued  up  to  the  present  time.*' 
Belations  between  the  Sexes, — The  seclusion  in 
which  Loochooan  women  of  the  upper  classes  are 
kept  is  evidently  a  custom  borrowed  from  China. 
It  is  considered  a  disgrace  for  a  woman  to  be  seen 
in  public,  and  those  who  can  afford  the  luxury 
never  allow  their  wives  to  stir  out  of  the  house 
-except  in  a  covered  palanquin.  So  strict  are  the 
rules  affecting  the  intercourse  between  the  two 
sexes  that  a  Loochooan  woman  of  the  Shizoku 
•class  who  meets  an  acquaintance  of  the  other  sex 
in  the  streets  is  not  allowed  to  speak  to  him ;  both 
pass  each  other  as  if  they  were  strangers.  Nor  is 
it  considered  proper  for  a  man's  wife  to  be  seen  by 
any  visitor,  except  it  be  an  intimate  friend.  To 
such  a  pitch  is  tnis  feeling  carried  that  persons 
have  been  known  to  live  for  years  in  the  residence 
of  a  Loochooan  without  once  meeting  the  mistress 
of  the  house. 

In  the  construction  of  their  towns  the  Loochooans 
resemble  the  Chinese  and  Coreans.  It  is  true  that 
the  internal  arrangement  of  a  Loochooan  house,  in 
•everything  except  the  absence  of  deauliness,  is 
very  similar  to  that  of  a  Japanese  dwelling.  But 
here  the  similarity  ends.  In  wie  roughly  formed  red 
«nd  black  or  red  and  white  tiles,  of  which  the  roofs 
are  made,  in  the  high  walls,  raised  so  that  only  the 
^bles  of  the  buildings  are  visible  from  the  streets, 
in  the  arranp^ement  of  the  courtyard,  which 
suggests  the  idea  of  a  fortification,  and  in  the 
loftmess  of  the  rooms,  we  see  another  influence  at 
work.  To  any  one  coming  from  Japan,  the  first 
sight  of  a  Loochooan  town  is  ratner  pleasing, 
probably  because  it  is  so  very  different  to  anything 
in  Japan ;  but,  after  a  time,  the  long  lines  of  walls 
on  each  side  become  excessively  wearisome  to  the 
eye,  and  one  misses  the  tasteful  arrangement  of 
flarden  and  fence,  which  are  such  a  pleasing  feature 
in  Japanese  towns.  The  Looohooans,  however, 
ding  to  their  walls  as  to  all  tiieir  other  peculiari- 
ties. They  serve,  so  they  say,  "  As  a  protection 
against  Aire,  wind,  and  thieves,  as  boundaries 
between  streets  and  compound^  and  are  useful  in 


the  interests  of  nrivacy."    The  lastadn 
probably,  that  which  carries  most  weight 

Shittsi. 

Those  who  in  Shiuri  expect  to  see 
remarkable,  either  in  arohiteotore  oi 
other  respect,  such  as  is  generally  to  be 
in  the  capital  of  a  country,  will  be  din 
Distant  only  two  anda-half  miles  fromti 
Nafwa,  its  white  towers  are  dearlt  ni 
the  anchorage.  The  town  is  groupea  pid 
on  the  slopes  of  a  hill,  on  the  met 
stands  the  palace,  or  castle,  commandi 
view  of  the  sea  to  the  south  and  jv 
groimds  of  the  palace  are  endosed  witi 
wall,  and  there  are  two  gates  by  which 
be  had  to  the  interior.  The  prindpal  < 
through  a  gate,  which  opens  on  to  the 
from  Nafwa.  After  passing  through 
always  ascending,  the  visitor  finds  hi 
large  courtyard,  some  60  yards  by  30,  ] 
red  tiles,  placed  dosdy  together,  and 
not  to  cover  the  whole  space  endosed,  I 
a  series  of  waJks.  Facing  the  entra 
audience  hall,  or  Sh6-in.  This  building 
in  shape  the  large  gateways  built  at  tl 
of  Japanese  temples ;  the  front  walls  ; 
red  and  blue,  and  the  roof  is  tiled  in  tJ 
manner.  Anything  more  ugly  can 
conceived.  To  the  left  are  the  ofiG 
Coimcil  of  State,  the  prindpal  hall  of  w 
as  a  g^ost-chamber.  The  ceiling  an( 
this  room  are  ornamented  with  roug] 
representations  of  tigers,  cranes,  and  de 
right  of  the  entrance  is  a  low  building, 
a  suite  of  rooms  occupied  by  members  < 
household,  and  through  these  a  passa 
the  king's  apartments,  which  are  at  the 
audience-halL.  The  grounds  of  the  cat 
turesque,  and  show  evidences  of  forme 
care  in  construction,  but  little  attenti 
now  to  be  bestowed  in  this  direction.  T 
has  much  to  recommend  it.  From  the 
the  casUe  we  looked  out  on  a  successio 
green  hills,  sloping  down  to  the  sea, 
rich  with  barley  and  sugar-cane,  and  v 
with  rice ;  and  when  we  turned  from  th 
prospect  and  observed  the  marks  of  d 
where — the  untrimmed  walks  and  shr 
tropical  luxuriance  choked  with  weedi 
not  help  thinking  that  where  nature  1 
much,  man  might  do  a  little  more. 

The  streets  of  Shiuri,  like  the  roadi 
are  paved  with  stone,  and,  as  the  town 
a  hill,  and  the  Loochooan  idea  of  roac 
that  a  road  should  lead  straight  up  to  1 
hill  and  straight  down  aMin  on  the 
great  precaution  is  needed  so  as  to  w] 
falling.  The  Looohooans  daam  a  great  \ 
castle  at  Shiuri,  and  state  that  the  bail< 
stand  now  are,  except  for  the  fact  thai 
been  repaired  whenever  neoeasazy,  ide 
same  that  were  originally  erected.  It 
probable  that  the  castle  standi  modi 
OOOyears  ago.  The  population  of  Sbii 
40,000,  of  whom  1}iree-foiirths  axe  £Qiiio 
these  figures  on  the  anthoritjof  my 
informants,  but  they  appear  latber 
30,000  would  probably  be  nearer  the  m 

Paper  on  whidi  anything  bat  beet 
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■t  raqieot,  mnd  tnull  atone  erectioos  in 
>f  boxM  ara  to  be  Men  bj  the  roadside, 
norided  witb  okvities  in  which  any  old 
fKper,  on  whioh  Dharaoteis  have  been 
I  placed  Mid  bnmt.  It  is  oonsidered 
proper  to  throw  mch  pieces  of  pap«r 
■pite  of  tbis  oostom,  whieh  would  wenL 
*  great  respect  for  literature  on  the  part 
chooans,  it  is  a  sinfular  fact  that  there 
[  ihops  anywhere  inLoochoo.  The  onl  j 
k  a  the  calendar  which  it  is  customuy 
JiooanQoTermnent  to  issue  pronsionaUj 
until  the  Chinese  calendar  is  obtained 
g- 

shigbnilding  the  Loochooans  havE- 
Ihe  Oiinese  model,  and  it  is  the  excep- 
tfae  vessel  rigged  in  Japanese  fashion. 
I  JDiiks  which  xueA  to  cross  orer  tc 
ad  theiofarjiuilcs  which,  until  thelaat 
3  when  tney  have  been  superseded  by 
anied  the  sugar  to  the  markets  in 
and  Osaka,  are  large  vessels  some  60 
1  length,  witli  a  beam  measurement  of 
d  a  similar  depth  of  hold.  In  every 
r  are  like  Chinese  junks  even  to  the 
1  in  a  conspiouons  pUoe. 


intoNstiiig  to  hear  of  a  nation  where  theie  was  no 
ftimr,  for  he  belierod  tbe  woist  expenditme  of  any 
oaontiy  wM  that  on  atmaments,  though  it  might  be 


1  said  thsre  was  so  much  matter  in  the 


be  very  valuable,  when  printed,  f  or  fiitore 

oplwT  Cooks  said  it  was  the  ofdnion  of  tho 
len  that,  if  he  vent  down  to  Um  UruTersitcs 

Cambridge,  and  asked  any  of  the  studezita 
[o  was,  not  one  in  a  hundred  would  be  able 
a.  He  thought  the  tmno  obsorrUiliDn  would 
choo  ;  bathe  remembered  reading  of  it  as 
tain  Hall's  voyage,  and  had  lately  looked 
uid  made  a  tew  iiote^  which  might  be 


e,  and  that  there  was  an  obnervatory  there. 
as  only  permitted  to  the  king,  and  the 
hardly  used.  C&pt.  Maxwell,  of  the  Alcttti, 
agei,  whioh  was  drsBsed  by  the  native 
1  paste  made  of  eggs  and  flour,  and  it  was 
1  in  a  hen's  skEn.  Captain  Uaxwcll  madu 
a  thermometer,  and  Captsia  Hall  of  a 
il,  whioh  were  oarefully  preserved.  He 
at  there  were  no  deformed  or  disea«ed 
le,  except  a  few  who  were  marked  with 
c  He  referred  expecially  to  the  honesty  of 
vT  when  a  watch,  which  had  excited  great 


ewaid.    Cs^itain 
dtiKinhow  t( 


was  feared    .     ,  „ 

■Buan^ng,  and  the  biinger  refused 
:?a«tain  Hall  left  them  a  sextant. 


1  that  there  were  few  more 
ooks  than  Captain  Hall's  trarels.  In  con- 
Looohoo,  he  remembered  his  narrating 
oneward  voyage  he  touched  at  St.  Helena, 
eon  was  thni  residing,  and  found  that  tho 
was  miuih  interested  in  hearing  of  these 
vriien  he  was  told  that  in  Louchoo  there 
•oldien  nor  aima,  it  was  quite  beyond  his 

aid  they  were  much  indebted  to  the  author 
but  there  was  perhaps  one  oversight  in  it, 
there  were  no  means  of  judging  of  the 

tiolea  in  I'^gHj^h  mcoey. 


Kr.  Hyds  Clarke  said  it  would  no  doubt  be  dedrable 
to  reduce  the  few  OTices  and  quantities  given  in 
the  paper  into  their  SoKliah  eqaivalenta.  X&e  sngar 
oTop  was  very  considerable  according  to  the  fiKUies 
given,  but  the  price  was  very  low.  He  did  not  know 
why  everybody  should  be  suppoeed  to  know  the  exact 
locality  of  every  place  on  the  globe  ;  but  the  book  to 
whioh  iSi.  Cooke  had  referred  was  at  one  time  very 
familiar,  and  no  doubt  thousands  of  copies  were  in 
exlitenee.  Since  It  was  published,  however,  many  other 
places  had  grown  np  into  more  importance,  and  the 
instanoe  given  of  Chicago  was  very  much  to  the 
point.  It  had  rapidly  sprung  up  into  an  immense  city, 
whilst  Looehoo  had  remained  practically  stationary. 
The  relations  of  the  Looehoo  language  were,  of  oonne. 
the  same  as  those  of  the  Japanese,  as  they  are  allied 
IsngoBges  or  dialects.  Ur,  Aston,  a  diHtiuguished 
Boholor  of  the  Japanese  Consular  Service,  had  given  in 
the  last  volume  of  the  "Transactions"  of  the  Boyal 
Asiatic  Sodety,  a  most  valuable  paper  on  the  relations 
of  the  Japuiese  to  the  Korean.  The  Korean,  and 
others  in  Western  Asia,  and  also  in  America,  were 
allied ;  but  for  reasons  Into  which  he  need  not  go,  it 
was  requisite  to  go  further  afield,  in  what  are  called 
Tunmian  languages,  to  asoertoin  the  real  position  of 
the  Japanese,  and,  consequently,  of  tho  Looehoo. 
With  tJua  he  bad  dealt  at  some  length,  ai  -■^-' 
by  Sir  £.  J.  Seed,  H.P.,  in  Ms  pa) 
P«utioularly  in  his  appendix  to  the  seeooa 
volume.  The  result  at  which  he  had  arrived,  was 
that  the  Japanese  belonged  to  that  earliest  epoch  of 
ooltivatiim,  m  whioh  were  placed  the  Akkad-Babylonian, 
the  Khita  ( with  some  Hittite) ,  the  Egyptian,  Etruscan, 
Chinese,  &c.  All  such  aa  these  have  words  which  an) 
identical,  but  these  resembUnoes  are  distributed  in 
various  proportions.  The  cause  was  that  the  words 
were  not  derived  from  one  primeval  language  of  iden- 
tical roots,  as  generally  conceived,  but  from  a  variety 
of  words  for  the  same  idea.  The  identity  was  not  to  1m 
traced  so  clearly  by  simiUiity  of  sound,  as  by  identity 
of  psyohologiou  relations.  Thus  if  we  examined  the 
Js^iaoese  or  Looehoo  numerals,  3  will  correspond 
with  Ear,  4  with  Good,  8  with  Arrow,  10  with 
Far,  These  were  widely  distributed  laws  of  pre- 
historic language,  dependent  on  various  circumstances. 
In  a  system  of  numerations  in  which  the  oye  figured  as 
2,  Che  ear  was  3.  The  Japanese  have  not  preserved  the 
rolatiOQS  of  2,  but  they  have  of  3.  The  arrow  in  the 
ancient  Fetish  mythology  had  a  numeral  relative,  as  all 
weapons  and  other  objects  have.  Although  we  cannot, 
at  present,  trace  Japanese  and  JjOochoo  migrations  in 
detail,  we  know  tbis,  with  certainty,  that  the  origin  of 
the  language  and  mythology  was  moet  ancient,  and 
□onstituted  in  forms  corresponding  with  those  of  the 
founders  of  civilisation  in  the  old  world.  At  the  present 
moment  the  difficulties  of  tracing  each  movement  or 

Shenomenon  were  very  great,  bwauso  many  andait 
imu  are  unknown ;  but  with  the  advance  of  know- 
ledge,  we  should,  no  doubt,  obtain  fuller  results.  At 
all  events,  it  might  be  determined  that  we  wore  not  to 
regard  Japanese   as   derived   from   Korean  or   from 


judging  0 


very  many  words  which  were  identical.  The 
moat  remarkable  coincidences  were  the  numerals.  Ho 
did  not  say  that  tho  Loohoooan  came  from  Japan, 
because  the  Japanese  must  have  oome  from  Loomioo. 
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records  relating  to  the  island.  The  fact  that  the  king 
of  Loochoo  paid  homage  to  China  as  well  as  to  Japan 
conld  not  be  taken  to  be  of  much  value,  because  in 
China  all  diplomatic  messengers  were  said  to  be 
bringers  of  tribute ;  and  probably  on  the  same  g^und 
even  England  might  be  claimed  as  a  tributary  of  the 
celestial  empire.  Japan  actually  conquered  the  island 
a  little  over  300  years  ago ;  before  that  the  King  of 
Loochoo  used  to  send  tribute  to  Japan,  but  at  that  tune, 
•wing  to  internal  disturbances,  he  neglected  to  do  so. 
When  tranquility  was  restored  in  Japan,  and  war  was 
made  on  the  Korea  and  China,  the  King  of  Loochoo 
was  ordered  to  pay  a  share  of  the  expenses,  and  as  he 
did  not  do  this,  the  Japanese  Government  sent  and  con- 
quered the  island.  Smce  that  time  no  doubt  a  certain 
&bute  had  been  sent  to  China,  but  it  was  never 
recognised  by  Japan.  Considering  the  position  of 
Loochoo,  it  was  very  important  to  Japan  that  it  should 
not  be  under  foreign  influence,  and  therefore  when  it 
was  apparent  that  the  king  was  still  keeping  up  relations 
with  china,  the  Japanese  Government  could  not  pass  it 
by,  and  that  was  the  origin  of  the  so-called  annexa- 
tion. 

Mr.  Ffoundes  said  these  islands  were,  in  the  first 
instance,  made  known  to  Europeans  by  the  early  voyages 
of  Albuquerque.  The  Portugese  entered  the  Chinese 
sea  about  1511,  and,  about  1516,  they  got  as  far  as 
Canton.  Albuquerque,  the  first  Governor- General  of 
the  Philippine  Islands,  sent  out  an  expedition  in  1517, 
which,  in  the  Formosa  Channel,  fell  in  with  the  Loochoo 
junks,  which,  it  was  supposed,  were  making  their 
annual  voyage  to  Loochoo.  It  was  then  a  question  with 
the  Portuguese  whether  they  might  not  push  forward 
as  far  as  Japan,  which  had  been  so  much  spoken  of  by 
Marco  Polo,  but  their  outrages  on  the  coast  where  they 
landed,  caused  the  repeated  destruction  of  their  settlements 
in  the  first  year  of  the  1 6th  century,  and  they  were  finally 
driven  down  towards  Macao  ;  their  ill-repute  gradually 
spread  through  the  islands  up  to  Japan,  and  intercourse 
with  them  was  more  or  less  cut  off.  Tlie  information  with 
regard  to  Loochoo  had  been  very  admirably  condensed 
in  the  paper,  and  there  were  very  many  points  he  should 
have  liked  to  touch  upon  had  time  permitted.  Every 
one  would  agree  that  it  was  a  specimen  of  the  first-class 
work  done  by  the  gentlemen  of  the  Consular  service, 
and  he  must,  himself,  tender  his  thanks  to  the  Chairman 
for  allouiug  him  to  make  researches  which  were  of  the 
greatest  interest.  These  islands,  though  they  ap- 
peared very  small  on  a  Mercator  chart,  were  in  reality 
of  considerable  importance,  and  would  prove  still  hioro 
BO  in  future.  Dr.  Beltelhemicr,  when  he  landed, 
found  some  nuisances  there,  but  though  no  doubt  his 
•onduct  was  very  heroic  in  remaining  for  a  long  time 
in  the  face  of  annoyances  purposelv  inflicted  in  order  to 
make  him  leave  the  island,  he  feared  he  had  not  that  tact 
which  was  requisite  for  making  successful  efforta  in  the 
country.  This  was  one  reason  why  so  little  had  been 
done  by  medical  or  purely  religious  missionaries.  The 
eminent  Chinese  scholar,  Mr.  Alexander  Wylie,  told 
him  that  he  knew  of  the  existence  of  a  Hebrew  manu- 
script, written  by  Dr.  Beltelhemicr,  addressed  to  the 
Hebrews  in  China,  but  as  the  fact  was  there  wore  no 
Jews  in  China,  he  believed  it  stiU  remained  undelivered 
in  the  hands  of  some  of  the  missionary  authorities. 

The  Chairman  said  the  paper  was  a  very  suggestive 
one,  but  no  doubt  it  would  be  improved  by  the  addition 
of  the  English  equations  for  the  measures  and  prices. 
He  had  tried  to  roughly  do  this,  and  he  found  that  the 
area  of  Loochoo  was  rather  less  than  1,000  square  miles, 
and  the  population  166,000,  which  was  very  large  for 
80  small  an  area,  considering  that  a  g^at  part  was  barren 
rock.  The  annual  production  miffht  be  estimated 
roughly  at  £100,000,  which  was  probably  a  low  esti- 
mate ;  it  struck  him  as  being  exoe^ingly  low—scaroely 
more  than  128.  p^  head.  He  had  no  doubt,  however, 
Hutt  the  prodaotion  waa  Yery  low,  as  the  condition 


ot  tlie  people  was  really  one  of  ocsuidenUe  pc 
Their  import  and  export  trade  amomited,  in 
numbers,  to  something  like  £77,000,  whidin 
small  for  such  a  population.  The  value  uf  tb 
was  not  such  as  would  have  any  appreciable  A 
our  consumption,  being  about  £20,000.  HeAi 
the  quantity  was  probably  rather  less  than  S,M 
It  was  a  dark,  black  kind  of  sugar,  only  usii  \ 
Japanese,  and  they  used  much  more  ChinMi 
wMch  was  of  a  lletter  quality.  There  conld  1 
bo  two  more  opposite  instances  than  Chic^ 
Loochoo — of  progress  on  the  one  hand,  and  ^ 
and  political  inanition  on  the  other,  ^o 
Loochoo  had  a  very  ancient  history,  for  the  i 
about  it  between  the  Japanese  and  Chinese  m 
as  far  as  the  6th  century.  Japan  collected 
in  A.D.  616,  and  China  attacked  and  conqnen 
A.D.  620.  Although  so  small  a  territory,  it  i 
divided  into  three  rival  States,  and  he  had  see 
the  old  castles  which  formed  the  stronghold 
those  three  States,  and  was  much  struck ' 
enormous  strength.  It  was  built  of  immens 
put  together  without  mortar.  The  state  of  tl 
showed  the  result  of  non- communication  with  t 
There  were  very  few  nations  now  existing  f 
excluded  themselves  from  the  rest  of  the  *« 
they  were  always  found  to  have  become  btaj 
gone  down  hiU — become  fossils  as  it  were, 
was  in  that  condition,  but  he  hox>od  that  a  i 
would  now  begin,  and  that  fr(»h  vigour 
shown.  Living  alone,  having  nothing  to 
make  laws  for  themselves,  they  went  into  mi 
details,  and  made  the  most  elaborate  form  o1 
mcnt,  embracing  so  many  departments  that 
had  judiciously  omitted  reading  many  of  thei 
was  a  Herald*  s  office.  Woods  and  Fore.st-i,  a  L 
berlaiu,  and  every  description  of  office,  and,  ii 
seemed  the  only  way  they  had  of  employing 
It  was  a  curious  fact  that  this  small  popii 
divided  into  two  classes,  nearly  in  the  pro 
half  and  half,  so  that  nearly  one  half,  vi2., 
class,  were  entirely  unproductive,  lliis  mu 
how  it  was  the  population  could  be  kept  in  oi 
out  any  particular  military  display.  The  : 
arms,  though  at  first  sight  it  might  seem  to 
happy  state  of  things,  had  not  been  able  to 
choo  from  annexation,  and  he  feared  that 
millenium  arrived,  armies  would  be  necessary 
which  desired  to  retain  their  independence.  Th 
between  Loochoo  and  Cliina  and  Jai>an  wer 
terestiug,  and  with  regard  to  the  language, 
room  for  much  further  study,  because  there  v 
of  an  earlier  language  and  an  earlier  chan 
had  found  stones  there  bearing  inscriptions  m 
neither  Japanese  nor  Chinese,  and  which  the  i 
said  was  the  ancient  Loochoo  language.  He 
gentlemen  in  the  Consular  service  would  coot 
cflbrts  to  investigate  these  matters,  and 
succeed  in  tracing,  not  only  the  present  dialect 
pre-existing  ones.  In  this  caao  they  had  a  n 
extant,  coeval  with  pro-historic  times,  and  it 
very  interesting  to  trace  the  origin  of  the  lan| 
see  whether  it  came  from  the  north  or  the 
was  certain  that  at  one  time  a  tide  of  populal 
from  the  south  to  the  north,  for  a  strong  1 
element  ran  through  all  the  islands,  right  up 
He  concluded  by  moving  a  vote  of  thank 
Gubbins  for  his  paper,  which  was  carried  mu 

Dr.  Mann  said  that  he  had  reMon  to  ho^ 
service  rendered  to  the  Society  by  the  Qui 
evening,  would  be  supplemented  byafurth 
bution  regarding  the  commeioe  of  Japtn 
future  session. 


The  Chairman  said  it  would  give  lum  patl 
to  communicate  any  inlormation,  he  cooU  gl 
practical  a  Society. 


JOUBNAL  OF  THE  SOOIETT  OF  AUTS,  Juke  3,  1881. 


609 


■I8CBLLAHB0V8. 


raODUCTION  Alft)   PREPARATION    OP 
SALT  IN  ITALY. 

industry  of  the  pteparatioii  of  sea  salt  in  Italy 
(■ding  to  a  report  recently  iasned  by  the  United 
•  Gonsol  at  Milan,  in  a  moat  flourishing  condition, 
iddition  to  supplying  the  wants  of  the  Italian 
^  themselves,  tnere  ia  annually  exported  about 
litoDa,  exduaiYe  of  the  productions  of  Sardinia 
faS^y  where  there  exists  no  Goyemment  monopoly, 
Mb  these  islands  about  100,000  tons  are  annually 
W.  The  cost  of  production  of  common  salt 
IM  fifteen  lire  the  ton,  and  it  is  estimated  that 
brenunent  realises  a  P^flt  from  this  article  of 
1,000  lire  annually.  The  places  of  production  in 
lie  eleven,  and  almost  all  are  Government 
ly ;  a  part  arc  let  to  private  industry,  while  five 
maged  directly  by  the  State.  The  former  are 
liitfi,  Convecchio,  Volterra,  Salso-Maggiore, 
slice,  and  Trapani ;    the  latter  at  Margherita, 

Corneto,  Cervia,  Lungro,  and  Portoferrago. 
r  to  hasten  the  evaporation  and  produce  a  good 
li  natural  salt,  which  is  the  main  object  of  arti- 
tt  production,  a  large  expanse  of  level  ground, 
the  eea,  and  as  near  as  possible  to  the  sea  level, 
ad.  Enclosed  by  high  dykes  to  prevent  flooding 
{h  seas  or  stoims,  the  surface  is  subdivided  into 
as  levels,  separated  by  little  banks,  as  is  practi»ed 
nltiyation  of  rice.  The  entire  extent  of  the  salt 
,  in  communication  with  the  sea  by  means  of  a 
'hich  serves  for  the  ingress  of  the  sea  water  and 
of  the  raiu-water,  and  sometimes  hydraulic 
i  is  used  to  empty  or  fill  the  basin.  Numerous 
'  canals  and  ditches  run  in  several  direc- 
xongh  the  extent  of  the  evaporating  gpround, 

is  by  these  that  the  water  is  guided 
.  the  different  levels.  In  April  the  rayn 
sun  beg^  to  gain  force,  and  the  equinoctial 
having  passed,  the  damages  of  the  past 
lie  repaired,  and  the  rain  water  that  may  have 
i  is  pumped  out,  generally  by  hydraulic  elevators, 

by  oentrif ugal  force.  The  rain  water  having 
xrted,  the  canal  to  the  sea  lets  in  the  salt  water, 
hould  cover  the  g^und  to  the  depth  of  about 
bes.  The  various  levels  of  the  salt  farm  should 
difference  of  about  three  inches,  one  above  tiic 
e  that  the  water  may  circulate  slowly  and  freely 
e  whole  expanse.  The  water,  exposed  to  Uie 
the  sun.  and  under  the  influence  of  the  wind, 
ties,  and  as  it  diminishes  in  volume  it  increases 
lij,  and  it  is  to  facilitate  this  process  that  the 
HI  IB  cnnstmcted  and  the  water  passed  from  one 
another,  until  it  has  acquired  the  desired  density, 
neh  it  is  reunited  in  deepreservoirs.  This  process, 
mt»  repeated,  lasts  aU  through  the  month  of 
it  is  in  the  month  of  June  that  the  real  work 
IpolatiDg  the  water  for  the  production  of  salt 
The  water  collected  in  the  reservoir,  and 
r  15**  to  20^  Baum6  of  density,  is  pumped  out 
Mr  large  flat  reservoirs  until,  by  evaporation, 
ires  25**  of  density ;  it  is  then  spread  over  the 


mg  portion  of  the  farm  in  extensive 
in,  of  from  6,000  to  10,000  square  yards, 
Sspth  of  two  inuohes.  The  evaporation  by  the 
d  wind  oonoentrates  the  water,  and  causes 
i  to  be  deposited ;  small  points  are  seen  f  orm- 
tbe  water,  which  enlarge  into  crystals  and 
•  the  bottom,  where  they  increase  by  the 
t  of  other  ovyttals;  this  process  is  slow  and 
9118,  when  not  interfered  with  hj  extraneous 
The   lalt    reMrroiza    keep   this  large   flat 


expanse  continually  filled  with  water  to  the  de^th  of 
about  two  inches ;  the  earth  at  the  bottom  begems  to 
whiten,  and  a  crust  of  deposits  is  found  at  the  bottom 
of  the  water,  which  augments  day  by  day,  until  by  the 
month  of  August  it  becomes  from  two  to  three  inches 
thick.  The  crop  is  then  ^thered,  as  a  rain  storm 
would  destroy  a  portion  of  it ;  the  superficial  water  ia 
drawn  off,  leaving  a  deposit  of  salt,  which  is  of  a  pure 
white,  and  shines  like  crystallised  snow.  The  workmen 
then  enter  the  salt  farms,  and  with  hoes,  picks,  and 
shovels  separate  the  crust  of  salt  from  the  earth,  and 
carry  it  to  the  magazines  in  sacks,  barrels,  and  carts. 
This  work  lasts  more  than  a  month,  sometimes 
continuing  until  September,  and  it  is  necessary  to 
employ  a  very  large  number  of  men,  as  a  change 
of  weather  would  have  injurious  results  in  we 
harvest  of  salt.  During  the  whole  of  September 
and  a  great  part  of  October,  the  soil  of  the  reser- 
voirs is  washed  out,  and  the  water  deposited  in  deep 
reservoirs,  where  it  remains  until  the  next  year;  the 
crystals  that  have  been  formed  are,  however,  filled 
with  impurities,  and  have  to  be  subjected  to  the  action 
of  rain  water  duriug  the  winter,  before  they  become 
saleable.  As  regards  artificial  evaporation,  the  principle 
that  regulates  the  production  of  salt  by  artificial  means 
is  practically  the  some,  but  the  manner  of  producing  it 
is  different,  as  the  expensive  process  of  reduction  by  fire 
is  adopted.  In  various  parts  of  Italy,  at  different  depths, 
are  found  layers  of  salt,  evidently  deposited  at  remote 
periods,  in  strata,  or  mixed  with  hetero^neous 
materials.  In  all  the  wells  in  these  localities  the 
water  is  strongly  impregnated  with  salt.  The  only 
two  places  in  Italy  uniere  salt  is  worked  by  artifioiid 
means  are  Volterra  and  Salsc-Maggiore,  the  former 
having  wells  40  yards  deep,  often  connected  by  under* 
ground  galleries,  and  the  latter  an  artesian  well,  of  the 
depth  of  300  yards.  The  water,  on  being  pumpned  out, 
is  deposited  in  Isrge  reservoirs,  and  afterwards  in  very 
large  open  boilers,  under  which  fires  are  continually 
kept  burning.  The  advantage  of  this  system  is  its  prac- 
ticability at  all  seasons,  and  its  independence  oi  the 
weather,  but  the  production  of  salt  is  much  more  ex- 
pensive. The  sidt  deposited  and  scraped  up  from  the 
bottom  of  the  boilers  is  of  the  whitest  quality,  but  less 
granulated  than  the  sea -salt,  and  is  sold  throughout 
Tuscany  and  in  otherplaces  at  the  price  of  that  i>assed 
through  the  mill.  The  salt  weUs  of  Volterra  produce 
annimly  more  than  10,000  tons,  and  those  of  Salso- 
Maggiore  about  1,000  tons  only.  The  salt  of  Volterra, 
on  account  of  its  purity,  is  mostly  used  for  table 
purposes. 

At  Lung^,  in  Calabria,  there  is  a  salt  mine  which 
employs  400  hands;  here  the  deposits  are  found  in 
strata  slighdy  mixed  with  extraneous  matter  of  various 
formations,  horizontal,  perpendicular,  and  often  in 
caves  or  pockets.  This  mine  dates  from  ancient  times, 
and  has  been  often  abandoned,  but  is  at  the  present 
time  in  a  flourishing  condition.  It  is  situated  at  the 
bottom  of  a  valley,  about  300  yards  above  the  level  of 
the  sea,  and  is  entered  by  a  small  aperture  of  about 
three  square  yards  in  the  side  of  the  Apennines. 
This  tunnel,  after  a  short  distance,  communicates  with 
a  subterranean  gallery*  descending  by  easy  gradations 
and  steps  to  the  depth  of  200  yards  ;  connecting 
galleries  and  drifts  lead  in  every  direction,  and  the  salt 
is  extracted  by  blasting,  and  then  broken  up  into  frag- 
ments of  convenient  size  for  porterage.  This  mine 
pi*oduces  about  7,000  tons  annually,  which  is  princi- 
pally consumed  in  Calabria  and  the  Basilicata ;  it  is 
compact,  pure,  and  white,  like  chalk,  and  translucent. 
The  largest  salt  works  in  Italy  are  those  of  Cagliari, 
producing  annually  more  than  130,000  tons  of  salt.  On 
the  coast  between  Marsala  and  Trapani,  in  Sicily, 
there  are  many  private  salt  farms,  and  as  no  Govern- 
ment monopoly  exists,  any  one  is  at  liberty  to  cultivate 
this  industry  on  his  own  lands.  The  salt  farms  of  Trapani 
supply  Rome,  Naples,  and  Venice,  besides  exporting 
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KAURI  GUM  OF  NEW  ZEALAND. 

Consul  Griffin,  of  Auckland,  has  written  a  full  roport 
on  the  production  of  kauri  gum,  which  is  largely  used 
for  the  manufacture  of  varmsh,  of  which  the  following 
is  an  abstract : — 

It  consists  of  the  dried  and  solidified  sap  of  the  kauri 
tree,  a  species  of  pine  known  to  botanists  as  the  Bam- 
fnara  australia.     It  is  found  only  in  the  proyinoe  of 
Auckland,  in  that  part  of  the  oolony  lying  to  the  north- 
ward of  the  thirty-ninth  degree  of  south  latitude,  and 
does  not  exist  in  any  other  part  of  the  world.     The 
largest  quantity  of  marketable  kauri  gum  is  dug  out  of 
the  g^und.     It  is  found  at  yarious  depths,  from  just 
above  the  surface  of  the  soil  to  many  feet  below  the 
surface.  It  is  f oimd  on  bare  hillsides,  on  flat  day  lands, 
in  swamps,  and  even  in  some  places  that  are  covered 
with  a  more  or  less  thick  coating  of  volcanic  dSbrit, 
Sometimes  the  gtun  is  found  in  small  detached  lumps, 
and  at  other  tmies  large  deposits  will  be  found  in 
one  hole.     On  cultivated  land  it  is  not  unfrequently 
turned   up  by  the  plough,  and  in  many  places   the 
cutting    of    large    drains    in    swamps   has  revealed 
large    deposits    of    this  vegetable    product.     In  the 
forks  of    the   large  branches   deposits  varying  from 
a  few  poimds  to  nearly  a  hundredweight  are  some- 
times met  with.    When  a  kauri  tree  is  cut  in  the  bark, 
even  one  of  the  largest  and  oldest,  varying  in  diameter 
from  six  to  ten  or  twelve  feet,  it  will  bleed  like  a  young 
sapling.     In  a  few  weeks,  if  the  weather  be  dry,  a  large 
mass  of  half-dried  gum  will  have  oozed  from  the  wound, 
not  imfrequently  appearing  in  the  form  of  a  great  thick 
band,  reaching  from  the  wound  to  the  surraoe  of  the 
soil  around  the  tree.    When  a  tree  is  feUed,  the  stump 
bleeds  in  a  like  manner  imtil  l&rge  masses  of  gum  can 
be  broken  off  from  the  stump.     This  "young"  gum  is 
white  in  colour,  and  has   not  the  rich  amber  colour 
which  age  imparts  to  it  when  stored  beneath  the  surface 
of  the  soil  away  from  the  action  of  sun  and  weather. 

The  gpim  is  not  soluble  in  water,  It  ignites  freely, 
and  bums  with  a  lively  sooty  flame.  It  f^ths  and 
bubbles,  and  produces  a  pleasant  aromatic  odour.  The 
perfume  it  exhales  when  burning  in  the  open  air  is  not 
unlike  that  of  frankincense  and  myrrh. 


any  special  fondness  for  the  work.    Tm 

when  they  become  pressed  for  food  and  * 

account  oi  the  failure  of  their  crops,  or  ol 

Many  Europeans  have  resorted  to  this  kii 

but  they  bdong  ^nerally  to  a  class  who 

and  impatient  of  tne  restraints  which  a  dvi] 

poses  upon  them,  and  who  prefer  to  camp 

fashion  of  gipsies,  and  live  in  tents  and  ranp 

than  in  houses  fitted  for  civilised  beings.   I 

supposed  that  a  European  who  resorts  to  ( 

is  imfitted  for  any  other  occupation.    He 

less,  dare-devil  sort  of  life,   away  from 

kindred,  and  from  the  restraints  of  civiHsa 

When  the  gum  is  taken  out  cf  the  ground 

with  earth,  and  its  surface  is  found  to  b 

state  of  decay.  When  the  digger  is  tired  of 

his  gum  into  a  bag  and  carries  it  to  his  tei 

in  me  evening  or  upon  rainy  days  he,  wi 

ance  of  his  wife  and  children,  scrapes  ofi 

surface  until  the  clear  solid  g^om  Denea< 

When  a  sufficient  quantity  of  it  has  been 

put  into  a  box  or  bag  and  taken  to  the  » 

public  house,  where  it  is  sold  for  what 

Sometimes  the  purchaser  will  aasort  it, 

generally  sortea  till  it  reaches  the  dt 

employs  a  large  number  of  skilled  hands 

pose.    The  grum,  after  it  ia  scraped  an 

packed  carehdly  in  boxes,  so  as  to  pre\ 

nx)m  breaking.    It  is  then  ready  for  expc 

and  scrapingfs  are  also  exported. 

Some  of  the  gum  is  used  in  New  Zc 
manufacture  of  varnish,  but  in  no  great  q 
export  of  kauri  gnun  for  the  year  1880  i 
that  of  any  other  year.  The  total  expor 
3,410  tons,  and  3,247  tons  was  the  total  e: 
The  invoices  thus  far  received  indicate 
shipment  for  the  year  1880  will  be  5,5 
price  of  g^um  ranges,  according  to  the  Scifn 
&)m  144  dols.  to  720  dels,  per  ton.  Th< 
of  it,  however,  is  bought  at  the  forme: 
average  prioe  may  be  safely  set  down  at 
ton.  At  this  rate  the  total  value  of  the  e 
ment  for  the  year  1880,  vi*.,  5,500  tc 
1 , 1 88, 000  dols.  More  than  two- thirds  d 
to  the  United  States.  It  is  either  sluppe 
and  Boston  in  sailing  vessels,  or  to  Ijodc 
shii>ment  to  the  Amerioan  cities. 


JOUBNAL  OF  THB  SOOIETT  OF  AETS,  Jtnra  3,  1B81.  611 


THE  lEHQIJBH  1WTT.B, 
.fS  litdy  read  a  papec  on  the  "Engluk 

-"■-  '-' "*  '       38  of  Puis,  a^  the 

iatiiTi  .-— 
of  I,SI)9iiietrefl  long:  paasecl 


Mdemy  of  S> 
aU  taken  fi 


and  n&TJgBtora  aa  beinj:; 
-'    —    if    ('      "        " 


Hare  isa  flnt  TerifloaUon. 

31  12 


« is  a  flnt  TeriflMtion.    Oa  openliur  the  tUmuk* 
la  Tempt  we  flad— 


Difference 7    7 

made  the  dsKree  eqnal  to  60  of  the».'  uut^ad  of  T"  12'.  The  diffeicnoe,  whatever  maj  bs 
eality  it  contains   69-5;  there  is  than  an    the  cause,  is  very  smaJl. 

t  one-eiith.  This  error,  if  it  eiiHted  lonj.-  ,  ?*™  ^  "  seoonA  and  more  delicate  verification.  Tbs 
noijfhbonrs,  which  I  do  not  know,  niu>i  latitude  of  the  point  in  Alexandria,  where  Bratoetheaae 
many  a  Bhipwrect.  It  haa  had  another  '  ob«>fved,  coold  not  differ  much  from  that  which  we 
Hereeult;  it  nipped  in  the  bod  the  dis-  have  given.  By  adopting  thatand  7"' 12' for  thezenith 
e  law  of  univotBBl  attraction.  The  firm  diatance  of  the  opper  edge  of  the  mm  at  the  wialer 
wton'a  great  idea  preecnted  itaelf  to  hi^   "oistioe  wo  find  31"  12'  —  {7'  12'+  W)  =23=  «' 

jf  failed  him,  beoanie  he  made  use  of  thi  ■    ^'^'  ""^  obliquity  of  the  ediptio,     Byene  gives  2*°  S ' 

^iah  mile  to  calculate  the  radius  of  tin-  16'  =  23"  *9'.  It  is  poasiblo  that  in  the  year  260  B.o. 
enomtced  the  idea  for  a  long  time,  and  '  the  obliquity  of  the  ediptio  was  from  23°  44  '  to  23'>49T 
oalcolation  np  again  when  he  learned  th''  '  F"^™  '^SO  *.i).  to  260  b.o.  is  2,000  years.  At  the  rate 
ird'a  measniement  of  a  degree  in  France  "'  ''^ '  diminution  per  century  the  obliquity  would  b& 
oa  this  defective  artimflteC  Certainly  ii  23"  28' 18"  +  48"  X  20  =  23°  4i'.  The  observation 
:eed  from  any  defective  measurement,  fo<- 1  "^  Eratosthenes  at  Alexandria  is  then  autliontic,  and, 
■gree  measoremente,  among  those  which  moreover,  vety  precise.  That  of  Syenfi  presents  an 
?ally   made,   and   not  iiotitioua  measure-    error  of  only  6 '. 

aat  of  Foiidcnius,  are  tar  from  presenting-  ■  There  renuUns  the  geodetic  operation.  EgTpt  wa» 
1  magnitude.  Ei^liah  geomphers,  then,  '^6  only  coontry  of  antiquity  which  rejoioedin  a  aorvey. 
ninitted  some  miateke  in  tiAing  their  milt  The  v^ey  of  the  Nile  was  very  populous  at  that  epoch, 
documents.  sa  far  as  Syen^,  and  no  doubt  the  survey  extended  thus 

navigation  was  limited  to  the  waters  of  i  f"''  Eratosthenes  most  have  had  everyfaoility  for  pro- 
mean,  and  to  ooasting  along  the  western  !  curing  the  neoeesary  docomcnte.  He  must  have  taken 
rope,  it  waa  scarcely  necessary  to  troubh  j  into  accountthe  difference  of  longitude  of  2"  60'  which 
le  of  this  element ;  bnt  from  the  time  that  I  exists  between  the  two  cities,  without  having  had  to 
s  of  the  Spaniards  and  Portogneso  opened  i  determine  it  directly,  I  regard,  then,  the  diatajioe  of 
later  field,  saUoTS  were  compelled  to  mak<  I  ^1'^'"'  stadia,  in  round  numbed,  as  being  quite  as 
'  into  the  matter.  I  suppose  that  tht  1  accurate  as  the  other  part  of  his  operation,  andasapplv- 
gators  applied  to  their  geographers,  and  '"S  ^  ^^^  ""^  <>'  meridian  comprised  between  the 
nd  nothing  better  to  oonaultthanPtolemy,    parallels  of  the  two  cities. 

e  only  authority  in  these  matters.  Bui  |  ^e  finally  conclude  from  this  B91-4  stadia  for  thw 
telf  refers  to  Eratosthenes;  he  says  thai  degree.  The  Greet  astronomer  gave,  in  round  numbers, 
e  measurements  of  the  latter  and  found  1  '''"'  atadia.  What  waa  this  atadium  ?  To  reply  to 
alt,  viz.,  500  stadia  for  the  (flrrestria)  'hia  question  I  calculate  the  arc  of  meridian  ^om 
e  thus  been  led  to  examine  the  measure-  I  AJeiandria  to  the  parallet  of  3yen^ ,  with  the  actual 
"         ""  iilement  of  the  terrestrial  eUipsoid.     It  ia  7B7,760mcties, 

At  the  rate  of  6,000  stadia  wo  find  159,55  metres  for  th» 
ritodium.  At  the  rate  of  600  feet  forthe  stadium,  the  foot 
ridopted  by  Eratosthenes  would  be  0  26G  metres.  ThU 
was  then  the  anoient  Egyptian  foot,  which  we  now 
ivckon  at  0-27  metre ;  and,  id  fact,  it  waa  with  this  foot 


toBthenes.  According  to  the  dooumente 
ins  have  preserved,  Eratosthenes  measured 
of  meridian  which  separates  the  paralleU 
Alexandria,  and  finally  found  700  stadia 


This 
Alexandria,  certainly  by  meana  of  a 
lenith  distance  of  the  sea  at  midday 
aer  equinox,  and  thus  found  7=  12''. 
at  at  Syenfi  the  bottom  of  the  wells  waa 
jy  the  san  on  that  day.  so  that  Eratos- 
led  zero  for  the  setiith  distance  of  that 
ieve  rather  that  the   Greek  astroni 


that  the  survey  of  Egypt  must  have  been  made.  By 
this  reckoning  the  5,000  stadia  give  5,000  X  600  X  0-2'V 
=  810,000  metres,  showing  a  difference  of  12,240 
metres,  partly  owing  to  that  of  the  pointe  of  departure, 
partly  to  the  error  which  we  perhaps  make  in  the 

lengmof  the  Egyptian  foot  in  carrying  it  toO-27 metre. 

made  at  SyenS  with  a  i  Thus  the  measurement  made  in  Egypt,  more  than2,10» 
then  very  common  in  Egypt,  '  yo^rs  ago,  by  an  able  Greek  astronomer,  is  aa  pjod  a» 
distance  resulted  from  an  affective  obser-  nuthentio.  AU  the  existing  causes  of  unoertamty  do 
lasinthe  cass  of  Alexandria.  We  shall  "ot  altcritmorethan  one-siith.  It  isoertainlynot  from 
conjecture  ia  perfectly  justified.  We  '^'s  quarter  that  the  error  can  come  for  which  we  <eek. 
e  observations  made  on  the  dark  shadow  Nor  is  it  in  the  measurement  of  Ptolemy,  for  he  tella 
•COT  a  constant  etror  equal  to  the  semi-  ""  he  went  through  the  same  operations  and  found  the 
e  sun,  or,  to  apeak  more  accurately,  that  "^'°<'  results  ;  only  he  gives  500  stadia,  to  the  dogreft 
Eenith  distance  of  the  upper  edge  of  that  1  io^tead  of  700.  'Ihis  difference  is  evidently  due  to  the 
incientA  do  not  seem  to  have  remarked  j '""'  ^hat  Ptolemy,  who  lived  400  years  after  Eratos> 
'act,  as  they  deduced  from  their  ohserva-  thenes,  under  anotiier  domination,  did  not  make  nsa  of 
obliquity  of  the  ecliptic  cr  the  epoch  of  '^^  same  foot.  In  tact  he  employed  the  stadium  of  800 
did  not  concern  them,  for,  by  combining  I'hileterian  feet,  and  aa  this  foot  is  about  036  metre^ 
oa  of  the  Bummer  with  that  of  the  winter  I  vhile  the  ancient  Egyptian  foot  was  only  0-27  metre,  he- 

S^'LS^lSr'^S^^PIf™^'"'"^''  ^-  had  to  ledQOe  700  stadia  othiaprcdeoasorto  700  X—  = 

it  uexaoUy  the  Mme  here,  since  wo  have  36 

ahwdate  latitnde,  but  with  the  difference  .■>25,  or  500  in  ronnd  numbers. 

wDplMBsat  which  the  centre  of  the  sun  These  estimatesare  confirmed,  finally,  by  the  Arabian 

jddaj  an  the  nme  side  of  the  vertical,  iiatronomera,  who  measnred,  in  827  i.D,,  an  are  of  1'  in 

rtnde  7"  12'  oonoluded  by  Eratosthenes  (he  plains  of  Meaopotamia,     They  fonnd  fifty -nx  miles, 

aa  numorer  the  advantage  of  not  oeing  nnd  concluded  that  they  had  thus  verified  the  nmnber  of 

d  brnAMtkn.  i  piolemy.    The  AxtA>  mile  being  2,100  metIe^  the  aro 
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measured  is  found  to  be  117>600  metzes,  which 
corresponds  to  a  stadium  of  236  metres.  This  is  very 
nearly  the  Phileterian  stadium  of  216  metres,  except  the 
error  of  the  measurements  seyen  times  more  sensible  on 
00  small  an  axis,  and  the  unoertaini^  of  our  existing 
estimate  of  the  Arabian  mile  in  the  tune  of  the  Ealif 
Almamoun. 

To  resume :  the  estimate  of  Ptolemy  is  only  a  sort  of 
oonversion  of  the  excellent  measurement  of  Eratosthenes 
in  units  of  anoUier  epoch  and  of  different  lengfth.  It 
would  thus  lose  a  little  of  its  first  precision ;  but^  such  as 
we  find  it  in  Ptolemy,  the  English  geog^phers  were  fully 
justified  in  taking  it  for  the  basis  of  a  valuation  of  the  arc 
of  1 '  and  of  off ermg  it  to  the  nayigators  of  their  country. 
Only,  and  it  is  here  the  mistake  lies,  they  believed  that 
the  g^reat  Oreek  astronomer  of  Alexandria  must  have 
made  use  of  the  Greek  foot.  This  is  one  and  a  half 
hundredths  larger  than  the  English  foot.  If  the  English 
geog^phers  of  the  sixteenth  century  had  strained  this 
valuation  ever  so  little,  and  had  carried  it  to  y^ths, 
the^  would  have  found  630  English  feet  for  the  stadium, 
which  they  believed  to  be  600  Greek  feet,  and  these 
630  feet  or  210  yards,  multiplied  by  600,  would  give 
them  105,000  yards  for  the  degree  and  exactly  1,760 
yards  for  the  mile.  The  Engli^  mile,  then,  has  evi- 
dently been  deduced  from  the  measure  of  Ptolemy ;  its 
error  of  one-sixth  is  solely  due  to  the  fact  that  the  Greek 
foot  has  been  confounded  with  the  Phileterian  foot. 


QUININE    MANUFACTURE    IN   ITALY    AND 

GERMANY. 

The  following  account  of  the  manufacture  of  sulphate 
of  quinine  in  Italy,  with  suggestions  as  to  the  cultiva- 
tion of  the  cinchona  tree  in  the  United  States  by  Consul 
Crain,  of  Milan,  is  taken  from  the  Journal  of  Applied 
Science.  The  manufacture  of  salts  of  quinine  is  an  im- 
portant Italian  industiy.  It  has  been  carried  on  at 
Milan  and  G«noa  since  1870.  Twenty-two  thousand 
five  hundred  pounds  are  consumed  yearly  in  Italy,  of 
which  one  half  is  made  at  Milan,  6,750  lbs.  at  G^noa, 
and  the  balance  imported  from  Germany.  Forty-five 
thousand  pounds  of  quinine  and  salts  of  quinine  are 
produced  m  Italy.  The  production  of  the  world  is 
estimated  at  from  230,000  lbs.  to  260,000  lbs.  per 
year,  as  follows :  —  Germany,  56,250  lbs. ;  Itidy, 
45,000  lbs.  ;  France,  40,000  lbs ;  England,  27,000 
lbs.  ;  America,  63,000  lbs. ;  India,  12,250  lbs.  The  two 
Italian  factories  produce  45,000  lbs.  of  the  sulphate 
of  quinine,  viz.,  40,500  lbs.  at  Milan,  and  4,500  lbs.  at 
Genoa.  The  first  of  these  employs  45  hands,  the  second 
15.  The  Milan  factory  ships  largely  to  all  parts,  furnish- 
ing larse  supplies  to  Russia,  France,  and  Austria. 
England  receives  two-thirds  of  her  supply,  and  Holhmd 
one-half  of  hers  from  the  same  source.  Efforts  wUl  be 
made  to  acclimatise  the  cinchona  in  Italy,  to  increase 
the  supply  and  lessen  the  cost  of  the  product.  Its 
successful  culture  in  India  and  Ceylon  encourages  the 
belief  that  it  will  grow  wherever  the  soil  is  dry,  the 
rainfall  large,  and  climate  temperate.  Many  parts  of 
the  United  States  fulfil  these  conditions,  and  notably 
where  its  product  is  needed.  The  culture  of  the 
cinchona  in  America  would  cheapen  an  indispensable 
medicine,  and  open  a  new  industry  to  capital  and 
labour.  In  this  connection  some  facto  reported  by  Mr. 
E.  Van  Eetvelde,  the  Gonsul-General  of  Belgium  in 
India,  are  instructive.  He  reports  that  the  best  varieties 
of  cinchona  have  been  successfully  acclimatised  in 
British  India.  The  Government  there  cultivate  chiefly 
the  Cinchona  tuecirubra^  which  contains  a  large  quantity 
of  febrifuge  alkaloids,  and  the  Cinchona  calitaya,  whion 
Is  better  suited  to  the  manufacture  of  quinine.  The 
culture  of  the  first  has  been  successful.  Uncertainty 
stiU  existo  as  to  the  Cinchona  caliaaya^  and  the  Bengal 
Oovemment  are  ATRmining  the  phmtations  of  Java, 


where  it  has  been  oultivmted  with  entin  sac 
cinchona  plantations  are  in  two  distinct 
India — ^in  the  north  of  the  Neilgheiry  Hi 
Madras  Ptesidency,  and  on  th6  dopes  of 
layas.  Those  of  the  Government  are  as  yi 
important,  covering  1,300  acres  on  the 
H]lls,andnearly  3,000  acres  in  Sikkim.  llien 
private  plantanons  of  later  date  already 
marketable  bark.  The  red  bark  {Cinehona 
has  many  febrifugal  alkaloids,  but  litUe  q 
was  important,  therefore,  to  determine  the 
value  of  the  alkaloids  and  the  cheapest  mi 
traction,  in  order  to  furnish  a  ^oodi  febr 
moderate  price.  The  Medical  Commission  ro 
the  extraction  of  cinchonine,  cinchonidim 
quinine  by  simple  means,  and  the  Goven 
sells  a  mixture  of  these  three  alkaloids  unde 
of  ''Cinchona  febrifuge."  As  the  pria 
exceed  2s.  7d.  per  oz.,  this  febrifuse  is  used 
all  the  horoitals  of  India,  and  sola  in  largi 
to  the  pubUc.  The  chief  surgeon  of  the 
province  reporto  that  the  doctors  are  mu 
oedlaring  that  the  "  Cinchona  febrifa 
medicine  of  recognised  efficiency  in  the 
of  ordinary  intermittent  fevers,  and  tha 
excellent  prophylactic  for  those  who  live 
in  marshy  countries.  Most  doctors  are 
of  the  opinion  that  it  is  inferior  to  qu 
therapeutic  agent,  that  ito  effect  is  slower 
it  is  insufficient  to  cure  severe  intermitt 
That  it  is  a  medicine  of  value  is  shown  by  t 
in  ito  use  in  the  Indian  hospitals,  which,  as 
ing  figures  show,  is  remarkable  : — 1874- 1 
1875-76,  1,940  lbs.  ;  1876-77,  3,760  lbs. 
5,162  lbs. ;  1878-79,  7,007  lbs.  Thehoepitd 
than  5,500  Ihs.  in  1878-79,  and,  as  the  use 
diminished  in  the  same  time  about  as  much,  i 
considering  the  cost  of  the  last-named  alkal( 
IndiuL  Government  saved  about  £25,000.  At 
time  the  Government  chemist  of  India  is  trj 
duce  a  bettor  febrifuge,  by  mixing  three  sulj 
cinchonine,  cinchonidine,  and  quinine,  of 
cost  would  be  a  little  higher,  financially, 
tions  of  Sikkim  g^ave  last  year  a  net  profi 
£4,000,  although  not  fuUy  developed,  ot  A\ 
the  sum  invested. 

From  an  official  report  recently  published 
that  within  the  German  Empire  there  are  \ 
manufactories,  of  which  Prussia,  Wurtemb 
Brunswick,  and  Hesse  have  one  each.  T 
portant  German  estoblishmente  are  those  of 
FraxUdort-on-the-Main ;  of  Bohring^en,  in 
and  of  Jobst,  in  Stuttgart.  The  Zinuncr  ee 
was  founded  by  Dr.  Conrad  Zinmier,  in  th< 
and  soon  acquired  considerable  renown, 
very  complete  and  extensive  manufactory ; 
about  50  bales  of  cinchona  bark,  and  produi 
kilos,  of  quinine  daily.  The  principal  pre] 
the  German  establishments  are  the  so 
muriate  of  quinine.  Of  unbleached,  < 
hospital  quinine,  made  from  varioua  slka 
produce  very  little;  while  the  cinchoni<] 
IS  manufactured  in  large  quantitieB,  especi 
port  to  the  States.  The  emoaoY  of  this  dn 
be  similar  to  that  of  quinine,  while  ito  price 
third  or  one-fourth  that  of  the  solphato 
Amongst  the  numerous  other  salts  and  pre 
quinine  made  in  Germany  are  ohiefly  to  be 
the  preparations  of  the  amorphona  qmninB 
the  muriate.  These  prepantioiia,  beinj 
soluble,  are  much  employed  for  injeotiflDs 
fever  resulting  from  wonnda,  and  axe  tboe 
ticular  importance  to  azmy  hiospitali.  % 
manuf actiuers  get  their  mncihoma  baik  i 
London  or  Paris,  which  are  tha  priiinipal  i 
that  commoditr.  The  baxk  is  alio  Imogli 
to  Amsterdam  from  JTavA  hjtibBlMakGoM 
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Te«n  ooetMOBtl  lata   bmn  been  imported  at   works,  and  the  appa 
I  closed  boiler  or  tank, 

by  the  proceia  u  placed  on  iron  gmtiD^ ;  in  a  retort, 
plaood  bj  the  dde  of  the  boiler  and  connected  to  it  by 
a  pipe  with  Btop-yalve,  oijKen  is  developed  and  ad- 
Diittcd  into  the  boiler  through  the  valve.  Prongian  is 
made  in  the  boiler  to  ozoniae  tho  oxyKcn  by  means  of 
an  electric  current,  and  the  boiler  is  then  gently  fired 
and  kept  hot  for  fortj-si^^t  or  fifty  houn,  after  which 
time  the  proceu  of  preaerratiDn  of  wood  is  complete. 


inumer  tactorj  at  Kknkfbrt,  two  or  three  yeue 
■gfat  large  temtoriea  in  Java,  and  now  employs 
■v  hundred  natiTea  in  clearing  ground  and  plant- 


IH  ASSOCIATION  MUSEUM  AT  TOEK. 
Briti^  Aesocistion  for  the  AdT«nocment  of 
baring  decided  to  hold  its  wnn^inl  meeting  tlil« 
Fork,  when,  fifty  years  ago,  its  first  meeting 
1,  it  has  been  thought  that  advantage  should  be 
'.  tliia  jubilee  meeting  to  show,  as  far  as  possible, . 
{TUB  which  has  been  made  during  the  past  half 
in  tlie  construction  of  instroments  of  scientiflc 
1,  and,  with  this  view,  it  has  been  dedded  to 
aen  of  ecienoe,  sdentiSc  societies,  and  manu- 
W,  to  exhibit,  at  the  meeting,  instruments  of  the 
•tteriie,  and  tools  used  in  their  cocstraction ; 
the  flcdcDcc  be  fifty  ye&n  old,  the  iostnunents 
1  IS31  ;  otherwise  apecimeas  of  the  earliest 
I  that  can  be  found. 

vopoeed  aihibitton  will  also  include  apparatus 
Mtmens  illustratiTe  of  papers  to  be  read  at  tho 
tiiBi  meeting,  whioh  the  authors  may  be  willing 
'  to  be  eiamined  at  leisure,  as  well  as  initrumenta 
eted  for  the  prosecution  of  special  researches 
e  not  yet  become  artiolt*  of  ordinary  com  ■ 


ACTINIC  BALANCE. 


Itu 


thatsi 


i  ahould  be  exhibited  in  action,  if  arrange. 
mu  be  made  for  the  purpose. 
«shibition  will  be  for  the  week  of  the  meeting 
b..  from  the  31tt  Augost  to  September  Sth.  To 
that  Kpecimeua  entmMed  for  eshibition  shall  be 
antageonslj  ^aoed  as  potable,  a  special  sub- 
:t««,  called  "The  Huseum  Sub- Committee,"  has 
wined  at  York,  who  will  afford  sveiy  possible 

Dutiona  for  epaoe  ahould  be  sent  to  the  Hon. 
■Joe,  British  Aasoolation  Offioee,  IT,  Blake- street, 
w  eai4y  as  practiciible,  but  in  any  case  not  later 
m  15th  day  of  July,  ISSl. 


BTIFICIAL  BEASONIlia  OP  TIMBER. 
G.  Sent,  pianoforte  manufacturer,  of   Stettin, 

a,  vi  rapoited  in  &igiiutring,  bos  devised  a  plan 
be  ataliaee  the  property  of  oiygto,  partiou- 
d  that  oMmiwd  by  the  etectno  ourrent,  to 
wUr  ■OMon  the  timber  used  tor  the  sounding- 
I  u  mnoioal  insbnments.    The  first  impulse  ' 


Professor  3.  P.  Langley,  of  the  Alleghany  Obaerra- 
tory,  U.S.,  has  devised  a  new  iniitrumont,  which  is 
said  to  be  considerably  more  seDsitire  and  accurate  than 
tho  best  thermo-pile,  and  which  he  terms  an  actinia 
balance.  The  principle  of  tho  sppiiratue  is  explained 
as  follows:— A  differential  galvunooioter,  that  is,  a 
galvanometer  with  two  equal  coils  of  wire  wound 
oppositely  round  the  needle,  has  each  coil  connected 
in  circuit  with  a  strip  of  thin  stocl,  and  the  same 
electric  current  is  spUt  up  between  them.  If  the 
resistances  of  the  two  steel  strips  are  equal,  tho  current 
will  be  divided  into  two  halves,  one  half  traversing  one 
coil  and  the  other  half  the  other  coil.  These  two  currents 
will  neutralise  each  other's  influence  on  the  needle,  whioh 
will  remain  undisturbed.  If,  however,  the  temperatoie 
of  one  strip  is  raised  above  that  of  the  other  by  expoaui« 
to  a  source  of  heat,  the  hotter  strip  will  iucrcase  prc- 
purtionately  in  its  electric  reaiatance,  and  the  balance  of 
ourrenta  on  the  needle  will  in  turn  be  proportionally 
disturbed.  The  deflection  of  the  needle  will  in  fait 
indioatfi  the  ohange  of  temperature  in  the  exposed  strip. 
The  strips  employed  by  Professor  Langley  are  thin  steel 
bands  jj^  millimetre  Uiiok,  i  in.  long,  and  -Jj,  iu.  wids, 
and  several  of  them  are  placed  aide  by  aide  to  get  a 
brooder  surfaoe  oxposcd  to  the  heat  rays.  As  at  present 
oonstmoted,  the  inatrument  ia  said  to  be  from  6  to  100 
tiraes  as  sensitive  as  the  most  sensitive  thermo-pile,  and 
its  sensibility  can  be  inoreasodby  ooatinglhe  strips  irith 
lamp-bUclc. 


CORBESPOVSEVCE. 


tj  the 


bmne  aaniod  c 
3  woU-known  fi 


1  this  direction  was 
a  fact  that  wood,  which  has 
,  ,  B  much  more  suitable  tor  the 
ImAdtb  of  muaioal  instmmonta  than  if  used  soon 
it  is  thoronghly  dried  only.  Ur.  Bend  claims 
Sill  III! II ml II  made  of  wood  which  has  been  treated 
I  <ayg<an  {tfocesa  possess  a  remarkably  fine  tone, 
I  not  only  does  not  decrease  with  age,  but  as  far  as 
isnoB  teachM,  improres  with  age  as  does  the  tone  of 
haon*  old  violins  In-  Italian  masters.  We  are 
■  told  tlwt  Uio  tonndiog-JKiaids  made  of  wood  pre- 
iin  tlii*  nuumer  hare  tbe  quality  of  retaining  the 
IkogCT  and  more  powerf  ally.     A  number  of  pianos 

*- d  at  Mr.  Beni'a  works,  and  exported  to 

areral  yean  ago,  have  stood  eioeedingly 
eem  in  no  way  a9eat«d  by  the  climatic 
'  an  expoeed  to.  While  otlier  methods  of 
_  J  wood*  with  ohemioals  mnerally  have  a 
gntinvliiflaeDW  on  the  wood  fibms,  timber  pre- 
l^aia  ^hod,  ^lioh  la  naUy  an  artificial 
f,  Meoaea  haidcr  and  •banger.  Th»  process  is, 
t_    ._    . ,_,-»      _.    j(j    j(^j,^ 


BAMBOO  IN  CEYLON. 

In  the  discnaaion  that  took  place  after  the  reading  of 
Sir  Arthur  Phayre's  paper  on  British  Borma,  on  the 

13th  May,  I  see  that  a  quotation  I  read,  bearing  on 
the  growth  of  bamboo,  from  the  OaTdtnar'i  ChnmicU,  of 
the  30th  of  April,  is  (inadvertently)  omitted,  referring 
to  the  Royal  Botani<^  Oardeus  at  Peradenya,  Ceylon. 
H.  J.  E.,  a  keen  observer,  writes: — 

"  Perhaps  the  most  strikiDg  objects  in  these  gardens 
are  the  citraordiuary  clumps  of  giant  bamboo,  which 
exceed  anything  I  have  ever  seen  or  heard  of.  In  some 
of  them  not  less,  and  probably  many  more,  than  200 
culma    of  over  100  feet  high  are  growing,  as  tightly 

Ciked  together  aa  possible.  Borne  of  the  sterna  must 
very  nearly,  if  not  quite,  a  foot  in  diameter,  and  the 
average,  eight  or  nine  inohee.  This  splendid  bamb;o 
ia,  I  believe,  a  native  of  the  Malay  Peninsula,  and  is 
the  moat  remarkable  instance  of  rapid  growth  I  know 
of,  eaoh  of  theae  immense  stems  b^ng  formed  in  a  tew 
months." 

To  lovers  of  botany,  a  fine  speoiiuea  of  this  bamboo 
may  be  seen  at  the  Dote  of  NwUiumberland's  gaidan, 
at  Sion-house,  Chiswiok.  I  have  a  stem  here  from  that 
olomp,  neariy  70  feet  high,  the  top  of  whioh  pushed  ita 
bead  throngn  the  roof  <H  tlie  oonaerratoiT. 

THoiua  KoOTLEixil. 
CbabsQ^  BonderioDd,  WCh  Xbj,  UU. 
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HOTES   OS  BOOKS. 


Hew  ComnwreUl  FlanU  ULd  Drag*,  Ko.  1,   By  Thomai, 

Christy.    London :  Chriaty  and  Co.     1B81. 

Araoag  the  oonuiiercia]   plants    dewribed   by    Mr. 

Christy  are  the  Ceua,  the  Uangableta,  and  the  Apooy- 

naoeous  rubbers,  LiuidolpMaa,  from  Weatem  Africa,  and 
Chinese  and  Japanese  peppermint  plants.  Chanbnugri. 
oil,  as  a  substitute  for  cod  livfroil,  varieties  of  b&ri , 
ooToba  leaves,  Chion  tnrpcntine,  and  some  plants  alreadi 
notioed  in  t^'«  Journal,  are  incladed  under  the  head  cf 
new  drugs.  The  descriptiotia  of  eleven  new  druffs  from 
Jspan,  used  for  rhcnmatiffin,  congestion,  and  many 
other  diseaaes,  conclude  this  part.  One  of  them — mahnj^' 
dnh-iah-gaj  (Oaiura  alia)  is  used  by  the  natives  of 
India  for  poisoning,  and  professional  poisoners  are  ofte?j 
called  dhatureos,  on  acoonnt  of  the  use  made  of  this 
drag.  

TTatar-warks  BUtistiet,  IMI.     Edited  by  Chadw  W. 

Hastinge.    Fiist  issue.     London.     1881. 

Aa  alphabetical  list  of  towns  is  here  given,  with  par- 

ticnlarg  in  ooluioDs  of  SOD         

and  other  information. 

towns    have   made   a    return ;     108   give  ..     .. 

supply,  131  state  whether  the  supply  is  obtained  by 
gravitation  or  pumping,  69  quantity  ndsed  per  annum, 
127  rental  or  asaeeement,  86  meter  charge,  90  price  pci 
1,000  gallons,  SO  nomber  of  meters  m  use,  130  if 
constant  or  intermittent  eerrice,  and  4S  amount  of 
dividend. 


Ofti-worki  lUtUtlM,  1881.  Edited  by  Charles  W. 
Hastings.  I^urd  issue.  London,  1S8I. 
Returns  from  T2S  towns  in  the  United  Kingdom  arc 
here  given,  which  contain  iufonnatiou  respecting  the 
number  of  tons  of  coal  carbonised,  the  make  of  gas, 
iUuminating  power,  price  per  thousand  cubic  feet, 
price  paid  Sot  public  lamps,  and  amount  of  dividend. 
About  half  the  returns  also  give  the  illuminating 
power  of  the  gas,  and  200  the  price  realised  for  coke. 


The  Oai  and  Wftter  Companits'  SirMtOTj,  1881. 
Edited  by  Cbaries  W.  Eastings.  Fifth  iwue.  Lon- 
don.    ISSD. 

His  Tolnme  contains  Qie  dat«s  of  formation,  th» 
capital,  the  names  of  the  eng^eere  md  secretaries  of 
the  companies,  besides  other  information,  and  the  popu- 
lation of  the  place*,  as  well  aa  tLdr  distuice  from 
London. 


OSHXAAL    VOTES. 


tb«  manulactura  ot  glan  in  tbe  Ifiiited  Stales  for  lbs  year 
ending  May  81, 1880,  comparad  with  the  reanlti  oWfaiod  by 
ths  ctnsaa  of  1B70,  is  obtained  trma  a  ReliminaiT  rcnoH  of 
the  Cetisai-offlce : — 

Number  of  estaUishments  IH  .,.,             1S4 

Employee    23,822..,.         16,367 

_     ,    .  Doll.                       Doli. 

Capital 19,416,699  ....  13,e2B,H2 

W^raM 9,112,301  ....    7,689,110 

MaMaliiued   7,891,308....    B.90*.3B6 

TliilWPf  praloct 21,603,484  ....  18,470  607     ' 


Ths  Inveatinticai  into  the  growth  nd  Ma 
duatty  included  only  those  works  which  mmil 
from  the  crude  matsrial,  and  not  thoM  in  A 
tnnd  glass  is  a  raw  nutsrial,  such  •*  b> 
painted  or  stained  glass,  miirors,  chemisb'  n 
Colanr  af  Seeds.  —  Mons.  Fanchoc  h 
series  of  eipcdments  with  beans,  cm  the  iid 
colcmr  of  seeds  on  genoinatioD,  wiu  this  mult, 
in  order  to  reach  Uie  same  visible  stsge  of  dr 
black  or  violet  seed  sbsorbs  more  oiygHi  Ik 
yellow  one,  thoagh  a  more  rapid  genmnstkn  i 
the  l&ttcr.  On  the  other  hand,  ihe  qnsnlilie 
add  Bibsled  by  while  seeds  ai«  found  to  It 
neater  than  those  from  Ihs  dark,  somelimB 
These  diSerances  are  considered  to  prove  Ihit 
seeds  are  betler  conditioned  from  a  phnioki 
view,  lu  the  natural  state,  i.e.,  when  (be  h< 
in  light—the  conversion  of  leromin  into  tt^ 
on  much  more  easily  in  the  coTourod  seeds  Ibu 
"  The  more  frequent  and  pronounced  pigmml 
of  northern  lands  is,  Iherefaro,"  says  U. 
favoimblo  cirounutance  for  tiie  growth  of  tbi 
under    the    peculiar    light-com^tions    1c  vl 


KKKtnias  roa  the  xsBunta  ^ 

oral  Instllat 
si  Honthlr  U 


.AT,  Jv-xs  Tth.-HotsI   I . 

g  p. in.    Frof.  Merley,  "  Thomas  Cui)li 

Biblical   ArchteolnBT.   11.   Hort-strwt, 

1.  Mr,  Tteo.  O.  rinches,"H 


m  at  Aboo-habba. 


**  Notes  on  the  RecenUy-disoovered  Pri 
SoUsva.  VI.  Dynasty."  S.  Ftnf.  £■ 
-Description of  Menniliotap."  4.  Mr. 
"Was  Fiankhi  a  aTDOnTtn  rcrSabakoT 
Zoological,  11,  IIanov(i^*]naTe,  W.,  Hi  p 
imtXV,  Ji-j^Kflrn..  Oeclo^cnl.HnrlinAloD'b 
1.  rrof .  II.  G.  fieeley,  ■'  The  Reritili 

Boseounit-bcdn  cf  U^  Cambrian  in  Asf 
J.  3.  Oojdner,  ■*  DesoiptiDa  and  On 
Bonroiiinniith  Beds."  P»rtll.  "Loin 
Series."  4.  Mr.  Robert  F.  Tom**,  -1 
Nev  B^t«  iif  Coral  from  the  Middle 


Boyal  litosry  Tlmd,  10,  JcAlt.ebwt, 

gDAT,  Ivn*  (h-D...Boral  lilstitatian,  Alhm 
3  p.m.  Fnf.  C.  E.  Tunur,  "Bossii 
(Lecture  m.)  "  Tonrgenieir.'' 
Inventon'  Institnlfi,  4,  Bt.  Mnrttn^s  jilsff 
Mathematical.  It  AIbfinari»«tnct,  W.,  t 
Cayler,  "The  Oamsian  Tlieaiy  of  Bart 
OenoK,  "Bvatemof  Co-oii^niates  Discli 
sion  ot  oil  Ron-Melric8l  ftopatia  of  O 
C^bia  and  Bloirculsr  QoutJcB  with  ' 
B.  Mr  J.  J.  Waller.  -A  Theorem  in 
OparmtiaiM."  *.  Mr.  J.  W.  I.  Glsj 
S^bolic  Opoatora." 

a ..  .Borol  United  Sente  Isstitiil 
un.    C^toin  Waltv  James,  "1 


If  ew  Shakapoe, 

Poole,  "The 

nakqien'a  Ftajt.' 
SaTUEDaT,  Jon  llTH...ninlosI.aiteie*< 
ton, 8.W„ S p.m.    iTPnrf. W. i 
Hanienlng  of  BttA."    t.  Mr. 


£aZ«  A. 
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irOTICES. 


[B3.  BVCXT0ir*8  LZCTUBE. 

ry  to  the  Domestic  Economy  Congress, 
n,  author  of  **  Health  in  the  House," 

at  the  Royal  Albert  Hall,  a  lecture 

ber    method    of    teaching    Domestic 

;  Leeds,  with  copious  diagrams  and 

on  Thursday,  Juno  16th,  at  11.30  a.m. 

ly  be  obtained  on  application  to  the 

the  Congress,  Society  of  Arts,  John- 
>hi. 


'   FVEKITUBE   SXHIBITIOir. 

bition  of  Works  of  Art  Applied  to 
n  connection  with  the  Exhibition  of 
;  the  Royal  Albert  H^,  is  now  ojwn 
3n- transferable  seasonHicket  will  be 
member  of  the  Society  on  application 
ar}'. 


EXAXIHATIOV  IN  VOCAL  OB  UfSTBTT- 
MENTAL  MUSIC. 

ilxamination  in  London  will  be  held 
lah,  the  Society's  Examiner,  at  the 
e  Society  of  Arts,  18,  John-street, 
Z!.,  during  the  week  commencing  on 
,  1881. 

HONOUBS. 

lination  in  Honours  will  consist  of 

18,  viz.,  a  paper  to   be   worked,  an 

similar   in    form    to    the    practical 

for  a  First  and  Second-class,  and  a 

mination. 

iBST  AND  Second-class. 
Vocal, 

I  for  a  First  or  Second-class  Certificate 
dc  will  be  required — 

g  a  solo,  or  to  take  part  with  another 
a  duet,  already  studied, 
-note  beinff  sounded  and  named  by 
r,  the  candidate  to  name  sounds  or 
snocessions  of  sounds  or  intervals, 
ig  by  the  Examiner. 
g  or  8ol-fa  at  sight  passages  selected 
tn  classical  music. 

Intirumenial, 

for  s  First  or  Second-class  Certificate 
tal  MuBio  will  be  required — 


[1.]  To  play  a  short  piece,  or  a  portion  of  a 
larger  work,  already  studied. 

[2.]  A  key-note  being  sounded  and  named  by 
the  Examiner,  the  candidate  to  name  sounds  or 
intervals,  played  by  the  Examiner. 

[3.]  To  play  a  piece  or  portion  of  a  pieoe  at 
sight. 

The  examination  of  each  candidate  will  bo 
private ;  no  one  but  the  Examiner  and  the  accom- 
panyist  being  present,  unless  it  be  a  member  of 
the  Society  of  Arts'  Committee. 

No  list  of  Candidates  will  be  published. 

Full  particulars  can  be  obtained  on  application 
to  the  Secretary. 


PBOCEEDIHOS   OF   THE   SOCIETY. 


C0HVSBSAZI03IE. 

The  Society's  Converaaztone  was  held  at  the  South 
Kensington  Museum  (by  permission  of  the  Lords 
of  the  Committee  of  Council  on  Education),  un 
Thursday,  2nd  June. 

The  Giilleries  containing  the  Raphael  Cartoons, 
the  Sheepshanks  Collection,  the  Wm.  Smith  Collec- 
tion of  Water  Colour  Drawings,  the  Dyce  and 
Forster  Pictures,  the  Collection  of  Paintings  lent 
by  the  Trustees  of  the  late  Rov.  Pryce  Owen,  and 
**  The  Chantrey  Bequest,"  as  well  as  the  Courts 
and  Corridors  of  the  Ground  Floors  were  open. 
The  Reception  was  held  in  the  Architectural 
Court,  by  Mr.  F.  J.  Bramwell,  F.R.S.,  Chairman, 
assisted  by  the  following  Vice-Presidents  and 
Members  of  the  Council : — Professor  Abel,  F.R.S., 
Mr.  Brudenell  Carter,  Mr.  B.  Francis  Cobb,  Sir 
Philip  Cunliffe  Owen,  K.C.M.G.,  Mr.  W.  H. 
Preece,  F.H.S.,  Mr.  Robert  Rawlinson,  C.B.,  and 
Mr.  Owen  Roberts. 

A  Promenade  Concert  was  given  by  the  String 
Band  of  the  Royal  Engineers  (Conductor — Herr 
J.  R.  Sawerthal),  in  the  North  Court,  the  follow- 
ing being  the  programme  of  music  performed : — 


1.  Overture "Giralda'»  

2.  Selection "  Don  Giovanni " 


8.  Mtuette **  Amors  Ktisse '*  

4.  Serenade "Stindchen"  

6.  Fantasia  '*Dinonih"  

G.  Chor  der  Schaarwache  

7.  Selection **  Firatea  of  Fcnzanoe  " 

8.  Bpanischo  Tinze  

(a)  Hodcrato.  (&)  Bolero. 

9.  Waltz "LaBerc5eu»e"  

10.  La  fietraite  Militaire 

11.  Marche  Eomainc  (PiuB  IX.J    

Mr.  Comcy  Grain  gave  an  Entertainment  in 
the  Lecture  Theatre,  and  Madame  Frickenhaus' 
Pianoforte  Recital  was  given  in  the  Picture 
Gallery,  the  programme  of  the  three  parts  uf 
which  was  as  follows : — 


Adam. 

Mozart. 

Morley. 

Schubert. 

MoTerbeer. 

Gretry. 

BnUiyaa. 

Moaikowaki. 

Waldtenfel. 

Lef^vre. 

Gounod. 


a.  Etude,     No.  3  ) 

b.  Scherzo,  Op.  20 ) 


a.  Traumeiwinen 

b.  Einaame  Blume     .- 

c.  Novelette,  Op.  99  ; 


i 


Chopiii. 


P(^^nMiTn- 


a.  Capricdo  (for  the  left  hand)  "Bhfiahag&e. 

b.  Scherzo,  from  Sonata  in  A  flat Weber. 

e.  Tftmbourin  Baif. 

The  number  of  visitors  attending  the  Conver' 
8azi<me  was  2,710. 
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EFFOBTS   TO   IMPROVE   NATIVE 
HUSBANDRY  IN  SOUTH  INDIA. 

By  Wm.  Sobertfon. 

In  May,  1880, 1  had  the  honour  to  read  before  the 
Society  of  Arts  a  paper  on  *  *  The  State  of  Agriculture 
in.  South  India.  Since  then  the  Indian  Famine 
Oommiasion  report  has  been  issued,  and  several 
important  papers,  embracing  many  of  the  subjects 
dealt  with  in  my  paper,  have  been  read  before  this 
and  other  societies.  Of  course,  on  such  questions 
some  differences  of  opinion  must  exist,  but,  on  the 
whole,  the  opinions  expressed  agree,  generally, 
with  those  I  ventured  to  place  before  you.  Mv 
conclusions  may  be  summarised  regarduig  South 
India  as  follows : — 

(a. )  The  good  land  is  already  under  tillage ;  any 
addition  made  to  the  tillage  area  must  therefore 
consist  of  infericir  soils. 

(6.)  Additions  made  to  the  tillage  area  must  be 
at  the  expense  of  the  area  that  produces  scrub- 
jungle  and  grass,  which  afford  the  ryot — free  of 
cost — fuel  for  domestic  use,  and  grazing  for  his 
stock,  which  resources  thereby  become  lessened. 

(c.)  The  addition  of  large  areas  of  poor  soDs  to 
the  area  under  tillage,  increases  the  necessity  for 
applying  manure,  while  the  corresponding  decrease 
in  the  area  yielding  fuel  and  grazing,  diminishee 
the  ryot's  means  of  supplying  this  manure. 

{d.)  The  proportion  of  the  occupied  area,  cropped 
annually,  is  considerably  greater  now  than  at  any 
previous  period,  thus  the  benefiting  influences  of 
"  fallowing  **  are  less  exercised. 

(e.)  Half-tilled,  immanured,  arable  land,  bare  for 
six  months  in  the  year,  is  much  less  able  to  retain 
and  store  the  rainfall  than  the  land  when  imder 
scrub-jungle ;  the  rain-water  flows  more  quickly 
off  the  land  into  the  beds  of  streams,  and  the 
irrigation  sources  dry  up  sooner  in  the  season. 

(/.)  There  is,  generaUy,  a  great  waste  of  irriga- 
tion water;  were  the  water  used  with  care,  the 
irrigable  area  might  be  largely  increased. 

(g.)  Famines  occur  during  long  periods  of 
drought,  when  the  crops  cannot  obtain  the  water 
they  require. 

(h,)  The  half  million  persons  added  yearly  to 
the  population  of  the  Presidency,  rely  for  food 
chiefly  on  crops  raised  on  inferior  soils,  farmed 
without  the  aid  of  irrigation  water,  and  almost 
without  manure. 

(t.)  Under  present  conditions,  famines  are  likely 
to  become  more  frequent  and  more  severe. 

O'O  Under  good  husbandry — ^by  deeper  tillage, 
and  oy  the  use  of  organic  manures — the  soils  might 
be  made  much  more  fertile,  and  the  crops  rendered 
less  liable  to  suffer  injury  during  a  moderate 
drought. 

(*.)  The  welfare  of  the  State  depends  upon  the 
condition  of  agriculture,  even  to  a  greater  extent 
now  than  formerly,  seeing  that  it  has  guaranteed 
to  protect  the  people  against  the  effects  of  famine, 
p.)  A  primitive  system  of  husbandry,  which  suf- 
ficed to  meet  the  wants  of  a  scanty  population, 
when  there  was  plenty  of  good  land  available,  no 
longer  suffices,  now  tihat  the  demand  for  human 
food  has  become  so  great,  and  such  a  large  area  of 
poor  soil  has  to  be  tuled. 

Early  in  the  present  century  attention  was  given 
by  the  State  to  the  improvement  of  indigenous 


varieties  of  cotton,  but  nothing  on  an  e: 

was  attempted  until  about  40  years  a{ 

Marquis  of  Tweeddale  was  Gk)vemor  o 

Cotton  Department  was  then  organise 

farms  were  established   in  various  ; 

Presidency.      These    so-called    farm 

explain,  were  mere  tracks  of  land,  fi 

fenced,  and  generally  without  any  bii 

land  was  devoted  exclusively  to  tl 

cotton.      On    these    farms,    crops 

Egyptian,  and  New  Orleans  cotton 

from  imported  seed,  and  the  seed  ] 

distributed  over  the  Presidency ;  but 

devoted  chiefiy  to  the  culture  of  the  b 

indigenous  cotton,  which,  it  was  thoa 

improved  by  better  culture,  the  liben 

able  manures,  the  careful  selection  of 

for  sowing,  &c.  These  farms  were  \m 

charge  of  men  who  had  been  brought  i 

and  who  were  supposed  to  possess 

knowledge  of  the  cultivation  of  co 

treatment  when  imdergoing  prepar 

market.  In  connection  with  these  farm 

were  carried  on  in  ginning  and  packing 

port.    These  cotton  farms  were  carriec 

time  in  the  face  of  many  difficulties. 

able    experiments  were    carried  ou 

important  information  was  collectec 

Governor    having  been  appointed, 

interest    in    agriculture,    the    parti 

opposition,    which    had    existed  fo; 

assumed  an  active  form,  and  the  C 

ment  was  eventually  suppressed. 

no   doubt  whatever   that  the   adn 

the  department  was  defective  in  sc 

respects.     But,  taking  into   accoun 

agricultural  knowledge  at  that  per 

difficulties  to  be  overcome,  ana  ti 

the  class   from   whom    aid    and    & 

have  been  hoped  for,  the  experim 

as    successful    as    in  reason   eould 

It  was  certainly  a  mistake  to  confi 

tions  of  the  farms  exclusively  to  c 

Had  efforts  been  made  on  a  simi 

with  the  same  persistency,  to  imprc 

generally,  any  improvement  secure 

acted  for  good  on  cotton  culture,  ai 

thus  obtained  would  have  been  m 

their  infiuenoe.    It  was  also  a  decic 

import  largely  seed  of  superior  van* 

from  countries  where  cotton  is  grc 

almost  virgin  soils,   or  cultivated 

intelligent  planters,  and  to  attempi 

these  kinds  of  cotton  at  once  into  g 

tion  in  South  India,  on  impoveric 

tilled,  unmanured  soils.     Before  su] 

cotton  can  be  grown  in  South  Indi 

there  must  be  a  very  great  impr< 

character  of   the  husbandry  genen 

In  a  few  favoured  localities,  in  vario 

country,  the  conditions  necessary  foi 

culture  of  the  higher  races  of  the  oo 

imdoubtedly  be   secured;    but   tb 

favourably  circumstanced  is  already 

utilised. 

However,  as  I  have  already  state 
Department  effected  much  jKood. 
now,  in  certain  districts  in  Scmth  I 
of   cotton   introduced   and  acdim 
department,  which,  tboogl^  nv^h 
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Nrior  to  any  indigenous  cotton ;  while  parts  of  South  India,  with  a  view  to  the  promotion  of 

be  no  doubt  that  the  immense  quantity  agricultural  improvement.  About  twenty -five  years 

'cotton  seed  distributed  over  the  country  ago,  shows  of  this  nature  were  frequently  held  in 

id  much  good  in  indigenous  cotton,  by  the  different  districts.    At  these  shows  prizes  were 

log  with  it.  offered  for  good  specimens  of  agricultural  btock, 

i  under  which  the  Cotton  Department  fidd  produce,  agricultural  implements,  tools,  &o. 

issed,  was  that  the  department  was  not  The  shows  were  held  at  the  head- quarters  of  the 

success — that  its  income  did  not  meet  collectorates.      The   prizes    were  numerous,  but 

8 ;  as  if  this  was  the  standard  by  which  small  in  amount.    The  average  cost  of  such  a  show 

of  the  operations  conducted  were  to  be  was  about  £200,  the  whole  of  which  was  provided 

never  can  understand  why  in  India  this  by  Government.     In  the  districts  of  South  India, 

hoold  be  appb'ed   only   to  enterprises  among  a  people  so  backward  as  are  the  rural  classes 

their  object  the  improvement  of  agri-  there,  genercQly,  the  holding  of  agricultural  shows 

iTere  the  same  standard  applied  to  the  could  not  but  be  attended  with  advantage.    But 

[le  working  of  the  various  departments  the  shows  were,  at  first,  imdoubtedlv  looked  upon 

te,  in  determining  the  claim   of  these  with  great  suspicion  by  the  agricultural  classes. 

A  for  continued  existence,  I  fear  they  The  Bevenue  Board  of  the  Presidency,  in  refer- 

'  no  better  ground  to  exist  longer  than  ring  to  one  of  these  provincial  shows  observed, 

^funct  Cotton  Department;   while,   in  **l%e  committee  at  Cuddapah  had  great  difficulties 

7,   that   great  institution,  the  South  to  contend  with,   and    experienced   considerable 

Museum,  which  is  doing  so  much  for  opposition.    The  show,  therefore,  can  be  regarded 

on  of  the  British  public,  the  equ^y  as  having  effected  little  more  than  dissipated  the 

institution  at  Kow,  would  have  to  be  suspicions  and  fears  of  the  people.'*    Afterwards, 

were  their  results  judged  of  by  this  in  referring  to  the  results  of  the  first  series  of  these 

3g  standard.    It  is  true  that  the  out-  shows,    the   Board   remarked,   *'  The    provincial 

successful  agricultural  enterprise  must,  exhibitions,  generally,  have  been  as  successful  as, 

,  be  a  gain,  but  it  does  not  follow  that  under  all  circumstances,  could  have  been  expected." 

an  be  made  to  assume  a  money  form  About  three  or  four  years  later  (1859),  a  number 

e.  of  provincial  agricultural  shows  were  again  held 

uiy  difficulties  encountered  in  conduct-  in  Madras,  fifteen  having  been  held  in  that  year, 

rk  of  the  Cotton  Department,  not  the  at  a  cost  of  about  35,000  rupees.    The  results  of 

le  suspicion  with  which  its  operations  these  shows,  appeared  to  nave  been  considered 

1  by  the  ryots  generally.    They  could  disappointing,  for  the  Board  of  Bevenue,  who  again 

le    it    possible    that    a    Government,  had  the  control  and  general  management  of  the 

infiuenced  only  by  ordinary  commercial  shows,  thus  wrote :  — 

Ld  act,  as  it  were,  disinterestedly.    In  ,  ^    .,              .          .      ,           ^             .           j 

ices  they  not  only  refused  the  use  of  J  ?il,^J  P^fJllT^^^^J  i^^^^^ 


fused  to  ac<»pt,   for  sowing,  superior  regret,  bowever,  to  state  that,  with  few  eioeptionfl,  the 

when  offered  free  of  all  charge.     They  result  has  not  been  satisfactory.    The  novelty  of  the 

ily  to  believe  that  the  sole  object  of  thing  has,  to  a  great  extent,  worn  off ;  the  preoonoeived 

t  in  giving  attention  to  cotton  culture,  idea,  of  the  majoritv  of  the  exhihitors,  appuentlv,  that 

i  reason  for  raising  the  rent  of  the  land,  the  trouhle  of  produoing  a  specimen  was  in  all  cases 

closing  of  the  Cotton  Department,  the  deserving  of  tewaxd,  without  reference  to  the  character 

irew  from  all  aotive  interference    in  of  the  article,  and  their  corresponding  disappointment, 

vation,  and,  for  some  years,  but  little  the  depreciating  accounts  of  unsuccessful  compeUtors, 

7  the  State  in  anv  othop  dippotion  to-  the  fear  of  cholera,  and,  m  some  mstanoes,  the  super- 

nlfnt.1  imtpn^«mi^?      A   W  J-n^Jn^  gtitious  bcUef  that  ttic  unfavourahlc  seasonB  of  late  years 

olt^  unnrovement.     A  few  isolated  ^^^  ^  ^^^  ^^^^  produced  hy  the  '  evil  eye'  of  those 

i  were  conducted  here  and  there  under  ^  ^^^^  ^^  produce  of  their  labours  was  pubUdy  ex- 

ectors,  notably  the  late  Mr.  John  Sul-  hibited,  have  combined  to  produce  this  result.    The 

in  the  Coimbatore  Collectorate,  con-  interest,  however,  of   the  spectators  seems   to   have 

ny    useful    agricultural    experiments,  been  unabated,  and  that  good  has  resulted  from  the 

the  introduction  of  new  crops  on  the  movement  the  Board  believe.    The  cultivation  of  valu- 

en  constituting  a  portion  of  the  Coim-  able  special  products  has  been  extended,  and  in  some 

net.     Amongst   other  crops  he  intro-  cases  originated — improvements  in  farming,  in  cattle 

,  was  a  variety  of  wheat  obtained  from  breeding,  and  in  implements,  have  been  enoouroged, 


,  which  at  one  time  was  largely  culti-   and  some  acquaintance  with  the  advantages  of  mao^ 

The"^ V'  'T  "^"i  ""TT  ^  Sfb^^u^bSrS^tv^^^^ 

^±t"Jil^rl^T.^r^.^^^^^^  ^d  it  may  confidently  be  expTtedTT^sc^^^ 


several  crops  now  weU  established  on  ^^^^^^  i^  enterpr^e  that  have  been  sown  wiU  bear 

S Hills.    But,  gener^y,  theexpenmente  ^uit  in  the  future.'* 
r  ooUeotors    at  this  period    seldom 

ts  of  a  useful  nature,  not  so  much  If  the  results  mentioned  in  the  latter  part  of  this 

of  knowledge  or  want  of  interest  on  quotation  were  really  as  stated,  I  venture  to  think 

ooUeotors,  but  from  want  of  leisure  to  that  tiiese  provincial  shows  were  suooessfol,  and 

^>6rim6nt8  the  required  attention,  and  that  they  ought  to  have  been  ooutinued  trom  year 

equenoy  with  which  they  were  trans-  to  year, 

her  ooUeotorates.  During  the  last  20  years,  but  very  littie  has  been 

jral  shows  have  been  held  in  various  done  in  holding  ajgpicultural  shows.    Two  baTO 
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been  held  near  the  City  of  Madras,  and  one  on  the 
l^ilgiris,  and  one  or  two  in  other  districts ;  but  none 
since  1874.  In  one  district,  that  of  Nellore,  cattle 
shows  were  held  for  several  years  in  succession  ; 
but  these  also  have  been  discontinued.  At  the 
present  time,  therefore,  this  highly  important 
means  of  improving  agriculture  is  altogether  un- 
employed in  South  India. 

In  Kngland,  with  its  highly  advanced  agri- 
culture, we  have  in  every  county  an  agricultural 
Association,  and  in  man^  counties  several  district 
or  local  a^cultural  societies,  all  actively  at  work 
in  promotmg  agricultural  progress.  These  asso- 
ciations and  societies  in  tne  British  isles  spend 
annually  very  little  less  than  half  a  million  pounds 
sterling;  an  expenditure  which,  I  think,  can  be 
justified  on  strictly  commercial  principles,  and  yet, 
according  to  the  present  Indian  official  view,  such 
an  expenditure  would  be  considered  unjustifiable. 
I  am  strongly  of  opinion  that  agricultural  shows 
should  be  held  annually  in  every  district  of  South 
India.  The  cost  woula  be  but  trifling  compared 
with  the  vast  revenue  the  land  yields  the  State, 
and  I  am  confident  that  eventually  satisfactory 
results  would  be  secured.  For  a  time  we  must  be 
content  to  sow,  feeling  assured  that,  if  proper 
means  are  taken,  a  harvest  of  good  results  will 
certainly  follow.  Agriculturists  are  slow  every- 
where in  adopting  improvements.  It  is  un- 
fortunate that,  in  dealing  with  the  great  question 
of  agricultural  reform  in  India,  narrow-minded, 
unintelligent  views  have  been  allowed  to  crush 
the  germs  of  reform.  The  matter  must  be 
viewed  from  the  same  standpoint  as  ordinary 
educational  efforts.  If  the  expenditure  of  £100,000 
a  year  on  literary  education  in  Soutii  India  is 
justifiable,  surely  the  expenditure  of  a  few  thousand 
pounds  annually  over  that  country,  in  promoting 
the  material  interest  of  the  classes  amongst  whom 
we  are  so  anxious  to  create  M.  A. 's  and  B.A.'s  is,  to 
say  the  least,  equally  justifiable.  But,  then,  our 
land  administrators  are  '*  classical  scholars,*'  not 
agriculturists,  and  their  panacea  for  the  deplorable 
state  of  the  agricultural  classes — and,  let  it  be 
remembered,  India  is  essentially  an  anicultural 
ooimtry — is  education  in  Greek  and  Latm. 

When  Sir  William  Denison  became  Governor  of 
Madras,  attention  was  again  directed  to  agricul- 
tural improvement,  and  this  was  kept  up  until 
Lord  Napier,  who  succeeded  Sir  William  Denison, 
ceased  to  be  the  Governor  of  the  Presidency.  A 
large  number  of  agricultural  implements  and 
machines  were  then  purchased  in  this  country,  but, 
when  they  arrived  in  India,  it  was  found  that  thej 
could  not  be  worked  imder  suitable  conditions, 
Government  then  having  no  suitable  land  under 
its  direct  control  on  which  the  machines  could 
be  vrorked.  The  necessity  for  testing  these 
machines,  &c.,  under  proper  superintendence, 
suggested  to  the  authorities  in  1865,  the  pro- 
priety of  establishing  a  Government  farm ; 
and  a  piece  of  land  of  about  300  acres,  situated 
about  six  miles  to  the  south  of  Madras,  which 
was  then  covered  by  a  prickly-pearjungle,  was 
selected  as  the  site  of  the  farm.  The  selection 
was  made  because  the  land  was  the  properbr  of 
Government,  and  because  the  medical  aufiiorities 
bad  declared  that  it  was  absolutely  necessary  to 
dear  the  land,  as  in  its  then  state  it  was  the 
dcauae  of  much  fever  iu  the  neighboticiiig  iowu  of 


Saidapet.  A  committee  of  Govenim< 
was  appointed  to  manage  the  fanu 
operations  were  confined  to  clearing 
of  land,  sufficient  to  afford  opportimitie 
field  implements,  chiefiy  light  ploughs, 
years  after  opening  the  farm,  but  uttl 
beyond  clearing  the  prickly-pear  jmi 
out  the  land  in  fields,  making  roads,  i 
cattle-sheds.  The  committee  got  tog 
useful  varieties  of  farm  stock,  and  condi 
small  experiments  in  growing  new  c 
their  attention  was  chiefly  confined  to : 
of  which  they  imported  several  usefu] 
this  period  of  the  farm's  existence,  tl 
of  its  conductors  was  simply  to  show 
pean  implements  of  a  suitable  kin 
worked  with  success  by  the  cattle  of  1 
They  also  gave  attention  to  water-lii 
they  purchased  and  erected  several 
kinds  for  experimental  trials. 

In  1871,  this  committee  was  abolisl 
general  control  of  the  farm  was  give; 
Presidency  Board  of  Revenue.  It  w 
posed  that  the  farm  at  Saidapet  e 
central  experimental  station,  with  br 
mental  stations  in  each  district  of  the 
the  whole  to  be  conducted  by  a  small 
then  organised,  with  head -quarters 
The  objects  to  be  kept  iu  view  bv  th( 
were  specified  by  Gh>vemment  to  be  at 

(1.)  To  ascertain,  by  experiment,  tl 
of  rotation  in  crops  in  this  country. 

(2.)  To  introduce  the  system  of  r< 
crops,  in  lieu  of  fallow,  without  artifici 

(3,)  To  introduce  new  crops. 

(4.)  To  provide  new  kinds  of  seec 
seed  for  the  crops  now  cultivated. 

(5.)  To  make  experiments  in  the  use 
the  cultivation  of  crops  now  termed  * 
and  for  raising  grasses  and  other  cro] 
as  fodder. 

(6.)  To  make  experiments  in  the  u» 
other  manures,  mineral  and  animaL 

(7.)  To  introduce  new  and  improvec 
of  rural  labour. 

(8.)  To  improve  the  working  o 
horses,  and  other  varieties  of  live  i 
country. 

These  objects  have  been  steadily  ke 
the  management  of  the  department, 
very  limited  means  permitted,  or  as  th* 
authorities  would  allow. 

The  first  difficulty  that  piresenti 
attempting  to  carry  out  the  schen 
absence  of  qualified  natives,  who  alon 
placed  in  charge  of  the  dislxict  stalion 
this  difficulty,  Government  authorisec 
tainment,  at  Saidapet,  of  a  number  of 
were  to  be  trained  there,  for  employ 
wards  as  superintendents  of  these  stati 
youths  were  to  become  qualified  for  tJ 
duties  merely  by  taking  part  in  the  ordi 
tions  of  the  farm.  Though  liberal  st 
offered,  and  promises  were  held  oat 
employment  on  liberal  iwilOTiea»  so  w« 
youth,  of  the  stamp  requiied,  ooald  U 
join  this  apprentice  daas.  13ie  ImI  i 
culture  was  at  that  tima  known  to 
generally,  it  was  estimated  a  pnmiit  oi 
the  uninteUigent  portion  of  llie 


JOXTBNAL  OF  THE  800IETT  OF  ABTS»  Jun  10,  1881.  619 

armed  of  the  sons  of  sabordinate  officials  would-bo  candidates  began  to  be  received  in  con- 
.whodulyappreciated  the  high  stipends  siderable  numbers,  and  from  nearly  all  parts  of 
month)  offered,  bat  it  was  soon  asoer-  India.  No  candidate  was  accepted  who  had  not 
«  mere  field-training  would  neyfr  fit  qualified  in  the  educational  standard  prescribed 
)  sort  forming  the  class  to  hold  the  lor  ordinary  State  employment,  or  for  proceeding 
position  of  superintendents  of  experi-  to  a  University  degree,  or  who  failed  to  pass  the 
iiODS.  After  a  very  full  trial,  the  fact  n>eoial  (equally  dimcult)  entrance  exauiination  of 
ised — a  fact  well  known  before  to  those  tne  college.  All  candidates  had  to  produce  medical 
with  the  subject — that  in  order  to  pro-  certificates  of  physical  fitness  for  active  employ- 
ied  native  superintendents  for  the  ment,  certificates  of  character,  &c.,  and  each  caodi- 
erimental  stations,  it  was  absolutely  date  selected  was  between  the  ages  of  18  and  24. 
>  secure  well  educated  youths,  and  to  Notwithstanding  the  previous  repeated  failiires 
n  to  a  prolonged  training  of  a  syste-  in  filling  the  apprentice  classes,  when  such  sub- 
In  this  view,  the  Bevenue  Board  of  stantial  advantages  were  offered,  there  was  no 
ly  concurred,  as  the  following  extract  difficulty  now  in  securing  any  number  of  qualified, 
their  published  proceedings  shows  : —  educated  youths.  The  institution  began  work  in 
unless  systematic  instruction  in  agrioultora  1B76,  with  a  first  class,  in  temporary  ^eds.  The 
loes  bearing  on  it  is  given  at  the  sieddapet  erection  of  commodious  but  impret^tious  build- 
;ent  saperinteodents  for  the  experimental  ings  was  sanctioned,  in  which  to  carry  on  the  work 
are  to  be  instituted,  cannot  he  trained  of  the  institution.    The  permanent  accommodation 

was  to  consist  of  lecture-rooms,  class-rooms,  a 

;  without  superintmidents  trwned  in  this  reading-room,  and  a  library ;  and  separate  build- 

enmental  farms  will  be  of  httle  orno  use.  i^gg  ^e^e  to  provide  accommodation  for  a  veteri- 

^e  means  for  jivmg  such  a  traming.  hospital  aud  a  chemical  laboratory;  while,  in 

h^^  is^ tSrtd^L^'i:^^  ^  ^^^i^  ^^  J--;  ^r v"^  ^Tt^r  'x"^ 

°    '                          '  established ;  but  only  the  chemical  laboratory  has 

k  the  good  effects  of  the  instruction  wiU  7^  ^^en  erected.      The  nature  of  the  twining 

i  to  a  few  superintendents  of  Government  afforded  by  the  mstitution,  will  be  gathered  from 

rill  slowly  leaven  the  agriculture  of  the  the    following    extracts  from    the    college   pro- 

y,  as  in  England,  America,  France,  and  spectus : — 

"  The  instruction  gfiven  in  the  institution  will  embrace 

:  as  a  scene  of  systematic  instmction  open  ^  thorough  study  of  agriculture,  and  of  such  portions  of 

,  the  Saidapet  farm  will  be  infinitely  more  chemistry,  geology,  zoology,  botany,  and  the  veterinary 

public  than  it  is  at  present."  art  as  bear  on  the  theory  and  practice  of  agriculture, 

ily  after  a  great  expenditure  of  time  ^^  addition  to  these  special  subjects,  the  following  will 

n  discussing  the  question,  that  a  re-  also  receive  attention :— Farm  book-keerong,  land  sur- 

sent  was   obtained  for  the  establish-  ^«.??^^'  mensuration,  and  drawing.    The  instrootion 

agricultural  college,  on  a  small  scale,  ^  ^  5*^?/^  "^"^ ""    ^"^  dass-room  discus- 

in  which  youths  could  be  trained  for  ^^i^lJSgXep^^^ 

:,    as   supermtendents   of  district  ex-  inatruction  in  farming  out  of  doors,  every  student  will 

stations,  and  agricultural  mstructors ;  be  expected  to  take  part  in  whatever  work  is  going  for- 

employment,    &c.      A  comprehensive  ward  on  the  farm  ;  compliance  with  this  reguhition  will 

organised,  and  its  details  extensively  be  strictly  enforced.    Each  student  will  be  expected  to 

L  the  form  of  a  prospectus.     Though  make  hixnself  acquainted  with  all  the  operations  daily 

ion  was   originated   in  view  to  train  performed  on  the  farm,  and  will  be  required  to  keep  a 

a  superintendents,  &c.,  no  inducements  journal  or  diary  of  the  same." 

a  were  held  out  of  State  employment  In  1878,  a  second  class  was  formed,  and  applioa- 

vho  passed  successfully  through  the  tions  for  a^nission  into  it  were  even  more  numerous 

Indeed,  there  was  a  nervous  anxiety  than  they  were  for  admission  into  the  first  class. 

3  that  every  candidate  should  clearly  That  there  was  a  widespread  demand  for  agricul- 

that,  in  quali^ring  as  an  agriculturist  tural  instruction  was  amply  evident, 

bution,  he  would  thereby  establish  no  In  reviewing  the  work  of  the  institution  at  this 

ever  on  Gk>vemment.    In  connection  period,  after  it  had  been  at  work  for  nearly  three 

(titution,  24  bursaries  were  established,  years,  the  Government  of  the  Presidency,  in  a 

1    about    £15     a   year,    and    tenable  published  order,  stated, 'Hhe  progress  and  working 

years  of  the  three  years  of  training,  of  the  institution  have,  on  the  whole,  been  very 

saries    could    only    be    got    and    re-  satisfactory." 

really  industrious   students,  after   six  A  change   of  policy,   however,  took   place  at 

•ndance  at  the  college,  and  who  con-  about  this  time  in  the  treatment  of  the  institution, 

ng  their  whole  course  of  training  to  partly  under  the  infiut^nce  of  the  general  State 

he  standard  of  progress  laid  down.    A  policy  of  reduction  of  expenditure,  from  which 

um  of  marks  was  to  be  gained  at  each  that  department  suffered.     And  of  the  twenty- 

nty  or   more   examinations    of  each  four  bursaries  attached  to  the  institution,  nine 

ile  evidence   of  a  thorough  practical  were  then    suppressed,  and    these    were   after- 

»e  with  the  working  of  ploughs  and  wu*ds  reduced  to  five  only  in  a  dass ;  while  the 

mplements  was  insisted  on.  value  of  the  bursaries  was  reduced  from  about 

offioient  time  had  elapsed  to  allow  of  £12  to  £S  per  annum.    The  entire  saving  to  the 

{h  publication  of  the  prospectus,  and  State  by  these  reductions  would  amount  to  only 

enflrion  in  the  native  press  of  the  objects  about  £100  a-year;  but  the  effect,  combined  with 

>f  the  new  institution,  applications  from  other  causes,  was  highly  injurious  to  the  institu- 
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turn,  for,  when  it  wsa  again  attempted  to  form  a 
new  clou,  only  seven  eligible  oondidates  ware 

The  prftotioe  of  paying  atipenilg,  or  boTBaries,  to 
yontbi  undergoiog  special  training,  is  almost 
aniversal  in  India,  in  the  Medical,  Forest,  Educa- 
tional, and  Engineering  Cepartments.  Very  few 
fltudenta  from  the  agricultural  districts  can  afford 
the  expense  of  joumeya,  frequently  long,  and  the 
cost  of  maintenanoe  away  from  their  homes, 
dnring  a  three  years'  college  course.  The  pro- 
Tision  of  hnrsaries  to  aid  indigent  able  students, 
is  as  necessary,  to  say  the  least,  in  Soath  India, 
as  in  Sootiand,  Ireland,  or  England.  A  time 
may,  it  is  hoped,  arrive  when  agncnltnral  educa- 
tion in  India  may  not  require  to  be  aided  in  tbie 
way ;  bnt  as  long  as  such  aid  is  necessary  in  erery 
civilised  country,  it  surely  was  premature  to  with- 
draw SQofa  aid  from  the  but  recently  started  agri- 
onltnral  institntion  in  Madras. 

Only  one  olau  of  students  has  completed  the  full 
period  of  training  in  the  Madras  College.  Of  these 
young  men,  the  majority  are  filling  agricultural 
sitnations,  and  generally  with  credit ;  eight  of 
&em  are  employed  as, agricultural  instructors  ib 
the  Bombay  Presidency;  but,  in  Madras,  none  of 
the  graduates  of  the  college  have  yet  been  employed 
by  GoTemment,  though  there  were  several  well 
fitted,  after  undergoing  a  little  speoial  training  for 
the  voeta  of  agricultural  instructors,  and  for 
Bupennten dents  of  experimental  stations,  the 
establishment  of  which  has  been  deferred  so  long 
from  the  impracticability  of  previously  getting 
qualified  native  superintendents. 


>iiblj  more  than  BOentury  old,  ovisg ti>iti*i| 
riie  last  tliree  ipeoiea  najued  before  an  Mi 
he  stems  remain  buried  in  the  ami  or  riwiMd| 

"  All  the  species  abound  in  a  retBDOOi  1100,4 
?xpOBur«,  hardens,  and  as  obtained  fnou  flti 


ureil 


XISCELLAVEOUS. 


XANTHORBE<£A  KESIKS. 


I9th  last,  which  is  reported  in  the  AmericBn  Jownml  i 
tharmaeg.  The  author,  after  baring  sran  a  Tcain  ei 
midted  aa  a  new  Australian  product,  under  the  name  of 
Gum  acroidea,  discovered  that  tlie  supposed  new  com 
merdal  article  had  been  known  in  the  United  StatC'i 


with 


iwards  of  26  years,  and  was,  in  fact,  identical 
His  genua  XMilherrhaa  belongs  to  the  natnral  order 


upwards 
b  Botany 


of  ZilMwa,  is  oonflned  to  Australia,  and 
•hrubby,  or  arborescent  plants,  somewhat  palm-like  in 
appearance,  and  having  at  the  Bummit  Aenaa  tufts  of 
Teiy  long,  wiry,  narrow,  two-edged,  or  Bomefffaii 
triangular,  leaves,  reaemhliDg  grass  loaves ;  hence  th  i- 
name  gnai-treti,  by  which  the  species  are  known  in 
Australia.  The  leavM  are  used  as  fodder  for  cattk'. 
and  the  somewhat  abeatbinK  base  of  the  inner  leaveii 
and  the  buds  are  eatable,  nnd  form,  particularly  when 
roasted,  an  agreeable  article  of  food.  From  the  centri 
of  the  leaf  toft,  there  rises  a  long  cylindrical  scapi:' 
whioh  terminatea  with  r   ' ■' '  ■ — "  -••■' 


log  iUtiih,  haid,  l&ok  see 


1  wlutp 
oapanlas,  contain - 


ir  three-oelled 

•■  a.  BroWn  (I'SOI)  desoiibed  seven 
arttrta,  autlralit,  hatlitit,  mtdui,  Mifw 
fumiht.    ^nie  two  first-named  species 
wMe  the  third  and  fourth  have  short  Btems,  that  of  X 
hattilit  being  abont  4  feet  Ugh,  koA  U  w&  \o  itsssi: 


;  braeltata,  aai 


iimposition  _ 

i«ina— one  yellow,  one  brown,  and  m 
iilouTcd  TBHm  is  still  SBcribod  by  tt 
uulilii,  but  Drummond  (1840)  point«d  id 
icboresoent  spcoiea,  probably  X.  ari(irB<,isll. 
Mlled  '  bUok  boy,'  and  the  PhaimaoaDti^  I 
Victoria  state  that  X.  auilralii  (which  i*  «l 
,-ields  a  large  qaantity  of  a  bciUiiat  nli] 
Dsin.  On  the  other  hand,  the  botsaift  !a 
tlie  yellow  rcein  to  X.  haililU  and  soms  od 
The  last  numcd  is  the  ^.  rehtiota  of  Person 
■leiiroida  rttini/t'a  is  quoted  as  a  synoaji 
Bupplement.'  The  name  aoaroid  rcAa  i 
^ilaincd.  The  diSereat  zanthorrhtea  resu 
Jesoribed  more  especially  in  regard  to  tl 
rispers  by  Mr.  Bedford,  as  a  polishing  i 
African  Joumi-l  ef  rhatmacy,  1863,  p.  4S 
by  Mr.  P.  L.  Simmouds,  in  the  same  jo 
1,.  226  to  228,  and  in  1866,  p.  465  to  468; 
last  quoted  refer  cHefly  to  the  use  of  the 
loanufaoture  of  iUiiminating  gas.  The  jt* 
lie  obtained  as  natural  exadatlons,  the  n 
[lortions  of  the  plant  producing  tLem  in  ■ 
ut  least,  apparently  in  great  abundance ; 
iJbo  found  oovering  the  base  of  the  leav 
secreted  in  such  quantity  In  the  woody  kUb 
iirusbing  the  latter,  it  may  be  sifted  from 
the  extent  of  a  hundredweight  per  d 
labourer. 

■ '  The  aoartnd  resin,  whioh  was  first  not 
by  Govemor  Phillip  ['  Voyage  to  Botany 
with  in  tears  and  in  large  meases  tisnally, 
i)f  its  brittlenefls,  broken  into  irregular  p 
inteimixed  with  portions  of  wood,  stalka 
^md  when  fractured  has  a  speckled  or  grani 
Tho  pure  resin  is  reddish  yellow ;  the 
iirtiole  is  externally  brownish  yellow,  ai 
opaque  and  of  a  pure  yellow  oolour,  resen 
(jai^ge,  hut  iways  much  lighter. 
deBoription  by  Ouiboort  agrees  with  the 
denied  here:  but  sinco  the  resin  is  deaci 
nutbors  as  being  of  a  deeper  yellow  than  g 
iMdcnt  that  It  mnst  be  aometimea  oo 
different  species.  Triturated  with  ««t 
form  an  emulsion.  When  fresh  it  b 
imalogous  to  that  of  poplar  buda,  but 
agreeable  fGoibourt) ;  the  odour  appean 
very  uea^  that  of  benzoin  mixed  i 
atorai.  ay  age  the  odour  beoomea 
gradually  mssppears,  but  it  is  always  < 
powdering  or  by  fusion.  The  reain  dianli 
leaving  rally  0'07  of  a  gum  inaoluble  1 
analogous  to  bassorin.  When  heated  it 
vapours,  coDdensing  Into  brilliaal 
LaugicT  regarded  as  benioao  acid,  mn  wu 
(1848)  found  to  consiat  largely  of  rinnMait 

preceding  ;  the  tears  are  loundiah,  extem 
brown,  and  restanbljag  diagon'a  blood  ( 
ture  is  shining,  glass-like,  and  in  thin  ■ 
perfectly  transparent,  and  ol  a  l»Min&« 
IB  completely  soluble  in  aloobd,  and  « 
volatile  oil,  rendering  it  viaooni  and  tonww 
"TherM  rerin is  In  diatiniit  tana  «(  a 
red,  and  staae&naa  externally  bri^  nl 
is  glaw-like ;  thin  apUnten  an  tnaMH 
red;  it  is  ooupletMy  ■olabls  In  alaM^ 


,\ 
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g  the  oomposition  of  the  xanthorrhcBa 
iquotot  the  analjrsu  of  laohtenfltein  (1799), 
kiurier,  Wiedenuum  (1825),  Trommadorfl 
9Dlioiiie^l848).  Heated withxnangfamobm- 
)hario  ftcid,  aoaroid  resin  evolves  the  odour 
r  almonds,  and  by  the  action  of  nitrio  aoid  it 
proportion  of  carbazotio  (picric)  add  with 
joio  and  oxalic  acid  (Stenhouse) .  Tromms- 
iho  volatile  oil  to  bo  colonrless,  fragrant, 
pent  aromatic  taste.  The  resin  is  mlnble 
I  the  alkalies  and  alkaline  earths.  On  dry 
ach  carbolic  aoid  is  obtained,  with  a  small 
light  oil,  but,  aooordinff  to  Sommer,  no 
In  1866,  Hlasiwets  aoid  Barth  ascertained 
esin  on  being  treated  with  fusing  potassa 
oantities  of  paraoxybenzoio  acid,  and  from 
1  nor  of  the  ethereal  solution  a  little  reeordn 
tun  was  obtained,  together  with  the  double 
Motooateohuio  anid  ]>araozybenzoic  addss 
IfO,  which  had  been  previously  obtained 

ferent  xanthorrhcBa  resins  were  found  by 
877)  to  be  incompletely  soluble  in  chloro- 
ar,  but  to  dissolve  completely  in  alcohcd, 
loquiring  a  brown-black  colour  with  ferric 
e  solution  of  the  acaroid  resin  is  yeUow, 
ith  lead  acetate  a  precipitate,  while  the 
;he  other  two  resins  are  red,  that  of  X» 
being  not  disturbed  by  acetate  of  lead, 
X,  tfr^^TM  nroduoes  with  the  same  reagent 
he  chloroformio  solution  at  the  latter  is 
f  the  former  colouriess. 
thorrhcsa   resins  have    been   repeatedly 
possessing  some  value  in  perfumery;  but 
3  be  inferior  for  this  purpose  to  bexizoin, 
the  balsams   of  Fbra  and  Tdu.     Their 
yperties  appear  to  be  likewise  not  weU 
early  as  1796,  experiments  were  made  on 
,  for  the  purpose  en  leaming  their  proper- 
ih  {Botton  JomnuU,  x.,  p.  94)  employed  it 
if  tincture,  with  opium,  in  pnthuls,  and  it 
mmended  in  chioolc  catarrhs.    A  tincture 
sin,  mixed  with  milk  or  a  mucilaginous 
oen  recommended  to  be  made  of  equal 
B  resin  and  alcohol." 


TTON    OF    THE    AUSTRALIAN 
DESERT. 

1  the  geological  and  zoological  features  of 
Murts  of  South  Australia,  by  Mr.  E.  B. 
)ecn  lately  issued,  from  which  the  follow- 
in  Coloniei  and  India,  showing  that  there 
been  considerable  misapprehension  as  to  the 
Teat  Australian  Desert  ^'  :^> 
9  Gums  to  Manuwaukaninna  the  country 
tony  tablelands,  alternating  with  alluvifu 
borders  of  the  tablelands  are  generally 
the  central^portions ;  thus,  when  seen  from 
ey  assume  the  appearance  of  low  flat- topped 
plain  ia  intersected  by  one  or  more  watcr- 
f or  the  g^reater  part  of  the  year,  or  at  any 
up  into  a  few  waterholes.  The  water- 
a  general  westerly  flow,  and  after  a  certain 
ler  run  out  altog^Uier  or  expand  into  a 
,  as  it  is  called,  a  lake ;  one  or  two  of  the 
lid  to  empty  into  Lake  Eyre.  When  the 
sets  in,  or  even  after  a  heavy  shower,  they 
•ad,  o^rflowing  their  banl^  <<piead  oy<i 
•Ai^  forming  the  so-called  *  lakes.'  The 
gtadiudly  drains  away,  leaving  the  flats 
Some,  however,' of  the  flats,  being  situated 
TtA.  than  the  others,  have  water  over  thorn 
itmnd,   as,  for  example,   Lake  Harry. 


small,  for  two  or  three  successive  seasons,  as  is 
often  the  case,  these  last-named  lakes  soon  grow  salt 
and  unfit  for  drinkinK.  This  is  explained  by  the  fact  that 
the  flood- waters  watm  out  tem  the  rooks  and  hold  in 
solution  a  large  percentage  of  the  chlorides,  carbonates, 
and  sulphat^  of  sodium,  caldum,  and  magnesium. 
Accordingly,  when  the  water  is  spread  out  over  a  large 
BuHaoe,  aH  on  the  flood-flats,  evaporation  takes  place 
very  rapidly,  until  concentration  occurs  to  such  a  degree 
that  the  water  is  unfit  for  use.  When,  however,  a  new 
flood  comes  down  or  a  heavy  rain  oocurs,  the  lakes 
assume  their  pristine  freshness.  The  most  interesting 
feature  of  the  tableland  country  to  a  ge61o||p«t  is  the 
enormous  effect  of  denudation.  Every  flood  brmgs  down 
a  vast  amount  of  detritus,  and  deposits  it  over  the  plains. 
In  some  places  the  alluvial  deposits  attain  a  thickness  of 
50  or  60  feet  On  the  tablelands  the  destructive  effects 
of  denudation  are  seen  better  stilL  One  cannot  but  be 
surprised  when  one  looks  over  the  immense  heaps  of 
water-worn  stones  lying  everywhere,  and  forming  a 
talus  to  every  oliff ,  and  reflects  upon  the  apparently 
small  causes  that  have  been  able  to  produce  such  large 
results.  One  is  necessarily  impressed  with  the  vast 
amount  of  time  it  must  have  taken. 

*<  On  the  tablelands  vegetation  is  comparatively  poor, 
consisting  of  stunted  shrubs  and  trees.    But,  desolate  as 
it  appears,  after  rain  grass  springs  up  with  amairing 
rapidity,  and  what  a  short  time  before  was  a  desert  oa 
stones,  become  dothed  in  a  garment  of  brilliant  green. 
It  is,  however,  on  the  rich  alluvial  plains  that  the  vege- 
tation is  the  most  luxurittit  and  the  best  pasture  found. 
North  of  Manuwaukaninna   the   appearance   of   the 
country  changes  completely.     The    stony  tablelands 
disappear,  and  in  their  place  low  ridges  of  dazzling 
white  y^*i'^>*^^l«  stretch  away  for  hundreds  of  mUes  to 
the  north  and  west.    Here  commences  what  has  been 
called  the  Central  Desert  of   Australia.     The   term 
desert,  however,  should  be  used  with  caution.    No  one 
seeing  the  ^wr^HliiH  country  afteraheaw  rain  would 
venture  to  call  it  a  desert,    it  must  be  admitted,  how- 
ever, that  during  the  long  periods  of  drought  it  is 
indeed  but  little  more  than  a  second  edition  of  Sahara. 
It  1b  owing  to  the  great  difference  in  the  appearance  of 
the  country  in  the  wet  season  and  its  aspect  in  the  dry 
season,  that  discrepancies  have    arisen   between  the 
reports  of  persons  wno  have  explored  the  regfion.    Some 
have  described  the  interior  as  a  veritable  desert,  and 
others  as  a  magnificent  country,  peculiarly  adapted  to 

pasture. 

*<The  Mw»^h'^^«  have  a  general  north  and  south 
trend.    A  peculiarity  worthy  of  note,  and  which  will 
be  explained  further  on,  is  that  the  western  sides  are 
invarmbly  sloping  and  the  eastern  sides  abrupt.    Be- 
tween the  wT»<^>iill«  are  flood-flats,  similar  to  those  we 
have  described  as  alternating  with  the  stony  tablelands, 
and,  like  the  latter,  are  periodically  flooded  by  the 
overflowing  of  tiie  creeks  that  wind  through  them. 
The  flood- water  is  generally  not  of  local  origin,  as  in  the 
tableland  country,  but  is  the  result  of  hea^  rains  in 
the  tropics  far  to  the  north.     The  surplus  flood- water 
from  the  tropica  backs  down  the  Cooper,  Diamantina, 
and  the  network  of  watercourses  which  connect  them, 
and  ramify  through  tiio  country,  and  slowly  fills  the 
lakes  and  flood-flats.  This  happens,  to  a  certain  extent, 
every  year.    The  Cooper  and  other  creeks  are  then  said 
to    *run.'     This   overflow  of  tropical  rains  reaches 
annually  as  far  down  the  Cooper  as  Coongie,  but  it  is 
only  an  exceptional  flood  that  causes  the  Cooper  to  run 
below  Coon^^e  and  fill  the  large  lakes  between  there 
and  Manuwaukaninna — i.e.,  Lake  Hope,  Lake  Peri- 
gundi,  and  Lake  McKinlay.    As  a  matter  of  course, 
seasons   of   prolonged   drought,    the  above-men- 


tioned lakes  bewnne  salt.  Ocouionally  heavy  local 
rains  freshen  the  water  of  the  lakes  and  fill  the  water- 
holei  in  the  crooks,  but  never,  as  far  as  I  am  able  to 
aaocrtain,  cause  a  flood.    The  alluviiU  deposits  neces- 


r  itmnd,   as,  for  example,   Liake  ilarry.    aaocnam,  cause  a  nooa.     ^no  iuiuvum  w™i«  u^«h^ 
tmaUXl  has  been  nil,  or,  at  least,  vary  •  sarily  differ  in  character  tram  those  ot  ^  taSAsAm^ 
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oountry.  The  former  are  oompoeed  for  the  most  part 
of  a  red  gritty  olaj,  while  the  latter  are  stiff  blue  marlB. 
Theee  two  olajs  maj  be  said,  to  a  certain  extent,  to  be 
oharocteristio  of  the  two  regions.  Where  the  red  gn^tty 
clay  is  found,  the  old  palaeozoic  rooks  may  be  looked  for. 
The  blue  freshwater  marl  is  only  met  with  in  the  sand- 
hill oountry.  The  explanation  of  this  difference  is  at 
onoe  apparent  when  the  nature  of  the  rocks  from 
whence  the  alluvium  is  deriyed  is  examined.  On  the 
one  hand  it  is  derived  from  schistose,  slaty  and  por- 
phyrvtio  rocks,  with  veins  of  black  oxide  of  iron, 
which  last  when  washed  out  by  the  water  oxidises, 
forming  the  red  oxide  of  iron  wmch  g^ves  the  alluvium 
its  red  colour ;  on  the  other  hand  it  is  derived  from  the 
tertiary  sand  and  limestones,  and  mixed  with  a  large 
amount  of  deoayiag  vegetation.  We  have  spoken  of 
the  arrangement  of  the  HandhillB  in  parallel  ridges 
having  a  north  and  south  trend,  and  also  of  the  sloping 
character  of  the  western  side  and  the  abruptness  of 
the  eastern  side.  These  facts  will  serve  to  throw  some 
light  upon  the  origin  of  Bandhills.  After  any  windy 
day,  if  we  look  at  a  stretch  of  land  where  the  wind 
has  had  free  access,  it  will  be  found  that  the  sand 
is  thrown  into  series  of  small  ridges  or  ripples, 
whose  long  axes  are  transverse  to  tiie  direction 
from  which  the  wind  blows.  On  examining  them 
closer  it  will  be  seen  that  the  side  towards  the  wind  is 
slopinp^,  and  the  opposite  side  abrupt.  Here  again,  we 
have  in  miniature  the  whole  sannnill  oountry.  Now, 
the  same  cause  that  made  the  land  ripples  has  made 
the  hills,  and  that  is  the  wind.  In  the  one  case  it 
took  a  day,  in  the  other  it  has  taken  many  centuries,  to 
produce  the  result.  The  prevailing  winds  throughout 
the  region  are  westerly,  and,  as  we  should  expNBot,  the 
sandhills  tend  north  and  south.  And,  agpain,  the 
sloping  side  of  the  sandhills  face  towards  the  wind. 
The  sandhills  of  the  country,  in  fact,  indicate  the 
direction  of  the  prevailing  wind.  No  fact  is  impressed 
more  strongly  upon  a  geou>gist  than  this— that  it  is  with 
comparatively  small  means  that  nature  produces  the 
greatest  results.  Whether  it  is  the  upheaval  of  the 
Alps,  or  the  subsidence  of  the  coral  basin  of  the  Pacific, 
the  levelling  of  mountain  ranges  or  the  fiUing.in  of 
ocean  basins,  in  all  apparently  small  causes  produce  the 
result  ~  in  all  the  same  grand  impassive  uniformity  is 
displayed." 


FAUEE'S  SECONDARY  BATTERY. 

Sir  William  Thomson,  F.R.S.,  has  written  the  fol- 
lowing letter  to  the  Timet,  containing  the  results  of  his 
expenments  with  Mons.  Faure's  battery,  described  in 
the  Journal  of  May  20th  (p.  676)  :— 

The  marvellous  *'  box  of  electricity ''  described  in  a 
letter  to  you,  which  was  published  in  the  Times  of 
May  16th,  hais  been  subjected  to  a  variety  of  trials  and 
measurements  in  my  laboratory  for  three  weeks,  and  I 
think  it  may  interest  your  readOTS  to  learn  that  the 
results  show  your  correspondent  to  have  been  by  no 
means  too  enthusiaetic  as  to  its  great  practical  value.  I 
am  continuing  my  experiments  to  learn  the  behaviour 
of  the  Faure  oattery  in  varied  circumstances,  and  to  do 
what  I  can  towards  finding  the  best  way  of  arranging 
it  for  the  different  kinds  of  service  to  which  it  is  to  be 
applied.  At  the  request  of  the  Consedl  d*  Administration 
of  the  Soci^t^  de  la  Force  et  la  Lumi^re,  I  have  gladly 
undertaken  this  work,  because  the  subject  is  one  in 
which  I  feel  intensely  interested,  seeing  in  it  a  realisa- 
tion of  the  most  ardently  and  unceasingly  felt  scientific 
aspiration  of  my  life — an  aspiration  wmch  I  soaroely 
oared  to  expect  or  to  hope  to  live  to  see  realised. 

The  problem  of  oonvertinff  energy  into  a  preservable 

and  storable  form,  and  of  laying  it  up  in  store  oon- 

venientl^r  for  allowing  it  to  be  used  at  any  time  when 

wanted,  is  one  of  the  most  interesting  and  important  in 

the  whole  xange  of  sdenoe.    It  la  w\ve^  cm  «b  «s&a1I 


scale  in  winding  up  a  watch,  in  drawing 
compressing  air  mto  the  receiver  of  an  air-| 
Whitehead  torpedo,  in  winding  up  the  wc 
clock  or  other  machine  driven  uy  weigh 
pumping  up  water  to  a  height  by  a  windmil 
wise,  as  in  Sir  William  Armstrong* shy draul 
later)  for  the  puiT)ose  of  using  it  afterw 
work  by  a  waterwheel  or  water  pressure  oi 
It  is  solved  on  a  large  scale  by  the  . 
of  burning  fuel  to  smelt  zinc,  to  be  after 
to  give  electric  light  or  to  drive  an  electn 
engine,  by  becoming,  as  it  were,  unamelted  i 
battery.  Ever  since  Joule,  40  years  ago,  f( 
thermodynamic  theory  of  the  voltaic  batte 
electro-magnetic  engine,  the  idea  of  applying 
to  work  the  battery  backwards,  and  thus  i 
chemical  energy  to  me  materials,  so  that  they 
act  voltaidy,  and  again  and  again,  has  been 
science.  But  with  all  ordinary  forms  of  volt 
the  realisation  of  the  idea  to  any  purpose  see 
lessly  distant.  By  Plants' s  adnurable  disco 
lead  and  peroxide  of  lead  voltaic  battery,  alli 
your  oorrespondent,  an  important  advance  t 
desired  object  was  made  20  jears  ago ;  and  i 
Faure*s  improvement  practical  fruition  is  ati 
The  '*  million  of  foot  pounds  *'  kept  in  the ' 
its  72  hours*  journey  from  Paris  to  Glasgc 
exagg^eration.  One  of  the  four  oella,  after 
cha^^,  was  recharged  again  by  its  own 
battery,  and  then  left  to  itself  absolutely  i 
for  ten  days.  After  that  it  yielded  to  me  2 
pounds  (or  a  little  more  than  a  quarter  of 
This  not  only  confirms  M.  Reynier's  measur 
the  faith  of  which  your  correspondent's  sta 
made;  itseems further  to  showthatthewastei 
energy  by  time  is  not  great,  and  that  for  daj 
at  all  events,  it  may  not  be  of  practioal  mom 
however,  is  a  question  which  can  only  be  answe 
f  ul  observations  and  measurements  carried  on 
longer  time  than  I  have  hitherto  had  for  in 
the  Faure  battery.  I  have  already  asoertaii 
regarding  its  qualities  to  make  it  quite  oert 
solves  the  problem  of  storing  electric  energy 
and  on  a  scale  useful  for  many  impoitai 
applications.  It  has  already  had  in  this  < 
interesting  application,  of  the  smallest  in 
dynamical  energy  used,  but  not  of  the  sma 

rot  to  beneficence,  of  all  that  may  be  exp 
few  days  ago  my  colleagae.  Profess 
Buchanan,  carried  away  from  my  laborator] 
lead  cells  /weighing  about  181b.)  in  his  ca: 
by  it  igmted  the  thick  platinum  wire  of 
kcrcueur,  and  bloodlesslyfremoved  a  nevoid  t 
the  tongue  of  a  young  boy  in  about  a  mini 
The  operation  would  have  occupied  over  ten 
performed  by  the  ordinary  chain  icratew, 
have  be^i  had  the  Faure  oell  not  been  an 
cause  in  the  ciroumstances  the  surgical  electi 
his  paraphernalia  of  voltaic  battery  to  be  set 
hand,  would  not  have  been  practiodly  admia 
The  largest  useful  apj^cation  waiting  in 
the  Faure  battery—and  it  is  to  be  hoped  m 
minimum  of  time  will  be  allowed  to  pai 
battery  is  supplied  for  this  aj^oation—  is  to 
electric  light  what  a  water  akem  in  a  boui 
an  inconsistent  water  supply.  A  little  batta 
of  the  boxes  described  by  your  oonespupdMt 
give  the  incandescence  in  Swan  or  Emaon  li( 
extent  of  100  candles  for  six  hooiai  withoo 
ceptible  diminution  of  briUiasMqr*  Thni»  i 
needing  a  gas-engine  or  steam-mgoie  to  I 
work  as  long  as  the  light  is  wantef  with  th 
of  the  light  failing  sctany  moment tnroiii^tt 
of  a  belt— an  aocldent  H  too  fjaqimit  ooeai 
any  other  breakdown  or  afcopptga  of  tto  ■ 
and  instead  of  the  waateftu.  hMMdhft; 
the    hours    of     day    or    aigbft   lAfli    ■ 
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squired,  the  engine  maj  be  kept  gfoing  all 
{topped  at  night,  or  it  may  be  kept  going  day 
it,  -mioh  will  nndoabtedij  be  the  meet  eoono- 
in  when  the  electric  light  comes  into  general 
oae.  The  Faure  aooumnlator,  always  kept 
Eram  the  engine  by  the  hoose-sapply  wire,  with 
automatic  stop  to  check  the  supply  when  the 
itor  is  full,  will  be  always  ready  at  any  hour  of 
or  night  to  give  whatever  light  is  requited, 
the  same  advantages  in  respect  of  force  will 
1  by  the  accumulator  when  the  electric  town- 
^  as  it  surely  will  be  before  many  years  pass, 
f  used  for  turning  lathes  and  other  machmery 
bope  and  sewing  machines  in  private  houses. 
sr  very  important  application  of  the  accumulator 
» electric  ughdng  of  steamships.  A  dynamo- 
machine  of  very  moderate  magnitude  and 
driven  by  a  belt  from  a  drum  on  the  main 
mtiag  through  the  24  hours,  will  keep  a  Faure 
ilor  lull;  and  thus,  notwithstanding  irregu- 
f  the  speed  of  the  engine  at  sea,  or  occasional 
f^  the  supply  of  electricity  will  always  be  ready 
iwaa  or  Edison  lamps  in  the  engine-room  and 
r  arc  lights  for  mast-head  and  red  and  green 
M,  with  more  certainty  and  regularity  than 
been  achieved  in  the  gas  supply  for  any  house 

t  apologiBe  for  trespassing  so  largely  on  your 
iy  apology  is  that  tne  subject  is  exciting  g^at 
imon^  the  public,  and  that  even  so  slight  an 
it  of  information  and  suggestions  as  I  venture 
1  this  letter  may  be  acceptable  to  some  of  your 
-I  remain,  your  obedient  servant, 

WnxiAx  Thomson. 
renity,  Glasgow,  June  6. 


HENRY  COLE  ON  TONIC  SOL-FA. 

>  annual  meeting  of  the  Tonic  Sol-fa  College, 
londay  evening,  May  3'ith,  at  Exeter-hall,  the 
I  (Sir  Henry  Cole,  K.C.B.),  said  he  would 
speech  by  prophesying  that  the  Tonic  Sol-fa 
roold  become  the  '  universal  method  of  teach- 
3  in  the  public  schools  of  the  United  Kingdom, 
be  first  step  in  the  national  cultivation  of 
ad  he  continued,  "Am  I  justified  in  making 
ment  ?  I  will  tiy  to  justify  it,  and,  with  your 
count  for  my  presence  here.  I  crave  your 
irbilst  I  unravel  the  threads  of  my  reasons,  and 

the  sequence  of  atoms  of  facts  which  have 

me  before  ^ou  as  the  advocate  of  tiie  Tonic 

ihod,  of  which  I  knew  very  little  three  months 

which  I  now  am  persuaded,  upon  the  best 

and  with  such  judgment  as  I  can  put  upon  it, 

the  best  method  of  introducing  music  gene- 

»  this  country.    I  am  no  musician,  but  at  ten 

I  did  what  many  of  you  do— play^  the  flute ; 

iment  then  worxed  by  the  fingers,  and  not  by 

t  is  at  the  present  time.   I  also  at  one  time  took 

4BOOII,  and  fifty  years  ago,  at  the  instigation  of 

ohn  Stuart  Mill,  I  attempted  to  play  the  piano- 

with  very  trifiing  success.  Then  I  plunged  into 

ial  study  of  harmony,  and  particularly  of  Colonel 

*8  work.    Of  course  with  that  great  amount  of 

pe  I  became  a  musical  critic.    I  witnessed  the 

.blache*s  first  appearance  at  the  Italian  opera, 

was  assisted  by  Malibran,  who  was  then 
ft  divinity,  and  I  may  say  by  the  way,  that  a 
nr  I  saw  the  first  appearance  of  Taglioni,  who, 
newspapers  said,  noated  on  the  stage  like 
rn.  I  then  took  some  lessons  in  singing, 
•  having  begotten  children,  I  became  an  editor 
odbI  nursery  songs.  Fifty  vears  ago  there  was 
mentaiy  grant  for  national  education.  There 
ich  singing  in  our  churches  as  we  have  now.  If 
«i  know  the  South  Kensington  Museum  you  will 
iftpiohne  thn«  by  Thomas  Webster,  which  is 


called  *  The  Village  Choir,'  and  if  yon  want  toknow  what 
village  choirs  were  fifty  years  ago  look  at  that  picture. 
Somebody  said  it  was  a  Protestant  version  of  the  Grego- 
rian chant,  but  it  will  give  you  an  idea  of  how  music 
was  cultivated  in  our  churches  at  that  time.  There 
was  no  Sacred  Harmonic  Society,  which  came  to  this 
hall,  and  has  gone.  Exeter-hall  was  not  even  built 
then.  There  was  no  such  g^eat  organisations  for  public 
singing  as  now  exists.  The  Tonic  Sol-fa  system, 
although  invented,  was  not  heard  of  publicly.  In  1871, 
however,  vocal  music  in  elementary  schools  was  intro- 
duced into  the  Code — you  know  what  the  Code  is,  some 
of  you ;  at  least,  I  hope  you  do  —it  was  introduced  into 
the  Code  by  Mr.  Forster,  to  whom  the  nation  mainly 
owes  the  introduction  of  national  education.  He  intro- 
duced those  words,  '  vocal  music,'  into  the  Education 
Code  of  1871 ;  but  before  him,  more  than  twenty  years 
before,  Dr.  Eay  (afterwards  Sir  J.  Kay-Shutdeworth) 
had  taken  up  the  matter  as  far  as  the  teachers' 
certificates  were  concerned,  and  Dr.  Hullah  even  then 
looked  after  the  music,  and  the  teachers  were  credited 
with  musical  honours  if  thev  deserved  them.  Now^ 
you  will  hardly  believe  it,  those  who  do  not  know  the 
mystery  of  the  thing — ^the  teachers  get  no  credit  for 
music  at  ail  in  their  certificates.  You,  the  taxpayers, 
vote  through  your  representatives  £136,000  a  year  for 
bad  singing— I  will  not  call  it  music— and  yet  the 
teacher  who  has  to  impart  this  knowledge  is  not 
recoflfmsed  as  knowing  anything  about  it.  After  these 
words  *  vocal  music '  were  brought  into  the  Code,  Lord 
Sandon — Heaven  knows  whv—  took  them  out  and  ^ut 
in  '  singing  by  ear.'  In  a  fit  of  desire  for  popularity 
he  reduced  *  vocal  music '  to  '  singing  by  ear.^  Lord 
George  Hamilton  succeeded  him,  and  he  restored  the 
words  '  vocal  music '  and  kept  *  sing^g '  also.  It  was 
ruled — *  If  you  can  pass  in  the  Tonic  Sol-fa  method  you 
can  have  the  Is.  for  vocal  music,  but  if  you  only  sing  by 
ear  you  shfdl  only  have  half  the  g^rant  you  gA 
for  vocal  music'  Now,  there  is  a  mystery  about 
the  next  change  which  'no  fellow  can  understand.' 
Mr.  Mundella,  whose  zeal  for  education  no  one  can 
doubt,  immediately  on  comiuflf  to  power,  expunged 
*  vocal  music '  again.  The  teachers  are  still  examined 
in  music,  and  very  well  examined  by  Dr.  Hullah,  but 
they  get  no  credit  for  it,  and  the  managers  of  scdiools 
are  told  nothins'  about  it  in  the  certificates  ^the  know- 
ledge of  music  IS  not  recorded  in  the  certificate  at  all. 
Dr.  Kay,  who  was  the  organiser  of  our  national  educa- 
tion, was  the  man  who  put  it  in ;  but  who  persuaded  my 
Lords  to  put  it  out,  is  a  mystery  which  nobody  can 
fathom.  Xiow  let  me  speak  briefly  about  our  various 
academies  for  musical  education.  First  we  have  the 
Boyal  Academy  of  Music,  which  at  first  led  a  stmgg^g 
life,  but  by  nutting  its  shoidder  to  the  wheel  it  has  got 
out  of  difficulty,  and  is  now  a  very  flourlBhing  institutiony 
with  its  £1 3,000  a  year.  Since  the  Boyal  Academy  was 
establii^ed,  there  lias  been  a  National  Training  School 
of  Music  established  by  the  Society  of  Arts,  which  is 
doing  its  work  fairly  well,  but  both  these  institutionfl 
are  bound  to  begin  with  the  Tonic  Sol-fa  method, 
and  to  use  the  College  for  their  purpose.  Whilst 
the  Tonic  Sol-fa  system  was  marching  on  in  tri* 
umphant  progress,  every  other  system  seemed  on 
the  whole  to  be  going  back.  Thev  nad  29,000  schools 
that  might  be  taught  the  Tonic  Sol-fa  method.  They 
had  only  1 ,  300  taught  by  the  Hullah,  or  the  old  notation, 
or  the  movable  Doh,  or  anything  else,  but  the  Tonic 
Sol-fa,  as  they  heard  from  the  report,  had  more  than 
4,000  teachers,  and  before  it  had  done  its  work  in 
England  it  must  get  up  to  that  30,000,  and  it  would 
do  so.  It  is  the  easiest  and  most  scientific  system  to 
beg^  with ;  it  leads  easily  to  the  old  notation.  It  is 
supported  by  such  authorities  as  Professor  Macfarren, 
Dr.  Sullivan,  Dr.  Stainer,  and,  in  fact,  by  every 
musician  who  will  trouble  himflfllf  to  understand  it. 
It  will  greatly  aid  the  work  of  the  Society  of  Arts  in 
the  nati^ml  cultivation  of  moaio.    May  it  prosper !" 
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C0BBE8P0HDEHCE. 


MAOTJFAOTUEES,  TRADE,  AND  PROGRESS 

OF  ENQLAND. 

When  ilie  founders  of  the  Socletj  of  Arts  established 
onr  Society,  above  a  hundred  years  ago,  for  the 
enoouragexnent  of  Arts,  Hanufaotures,  and  Oommerce, 
they  did  so  to  provide  for  the  growing  wants  of  our 
internal  develqinnent,  and  also  of  our  rising  colonial 
empire.  That  design  was  so  well  laid,  and  has  been 
so  snooessfully  carried  on,  that  we  are  still  aotively 
ensag^  in  its  prosecution. 

In  that  pieriod|  and  particularly  of  later  time,  our 
external  trade,  on  wmch  the  maintenance  of  our 
population  chiefly  depends,  has  acquired  enormous 
proportions,  but  it  is  subjected  to  a  most  keen  com]>eti- 
tion.    Indeed  the  world  is  under  new  conditions.    The 

grovinces  of  America,  which  at  our  foundation  may 
aye  had  a  million  of  i)eople,  showed  at  the  census  of 
last  year  above  Bizty  xnillions  of  oar  English  speaking 
men  in  the  United  States.  They  are  consumers,  it  is 
true,  of  our  manufactures,  but  still  more  active  com- 
petitors after  our  own  ways.  Then,  too,  Europe  is 
ever  ready  to  compete  with  us. 

Ooncurrently  with  the  existence  of  our  own  Society, 
there  have  been  established,  partly  by  ourselves,  many 
valuable  institutions  for  the  advancement  of  industry, 
not  only  Chambers  of  Commerce,  but  others,  such  as 
the  Iron  and  Steel  Institute,  for  technical  improve- 
ment. Our  own  means  and  strength  do  not  allow  us 
to  do  the  whole  of  this  work,  but  onlv  to  co-operate  in 
it,  and  they  do  not  enable  us  to  taxe  charge  of  the 
general  relations  of  our  industry  abroad. 

At  this  time,  as  we  deeply  f  e^,  we  are  being  driven 
out  of  many  a  country  by  our  American  and  foreign 
rivals,  and,  m  some  cases,  the  capital  for  these  opera- 
tions is  obtained  in  our  own  market.  Thus  an  American, 
a  Belgian,  or  a  Frenchman  obtains  the  concession  of 
some  railway  or  public  works,  he  places  the  securities 
in  this  country,  and  with  the  proceeds  he  obtains  the 
iron,  machinery,  and  plant  from  abroad,  displacing  us. 
This  is  only  one  class  of  numerous  operations  mus- 
trative  of  what  is  now  going  on,  diiefly  because  there 
is  no  organisation  of  our  industry,  and  not  even  a 
IGnistry  to  look  after  our  commerce  abroad.  Free 
trade  does  not  mean  free  neglect  of  trade.  To  enter 
into  the  subject  to  any  extent  would  t^e  up  great 
space,  and  only  enforce  facts,  which  come  home  to  the 
bosom  of  every  manufacturer. 

Surely  the  time  has  come  when  some  action,  perhaps 
by  the  instrumentality  of  our  Society,  should  take  place, 
and  when  the  Chambers  of  Commerce,  the  trade  associa- 
tions, and  the  individual  manufacturers,  miners,  or 
merchants  and  shipowners  shoidd  bestir  themselves  in 
Qonvention  and  in  concert  to  provide  for  their  own  and 
the  national  interests  at  home,  in  the  cdonies,  in  India, 
in  America,  and  abroad,  where,  in  many  cases,  some 
■mall  care  and  assistance  would  preserve  what  is  bdng 
trrested  from  us,  or  would  open  new  markets  for  our 
pcodnots.  Hn>s  Clabkb. 


of  Arts.  Plumbers  wishing  to  exhibit  sboi 
appUcation forpeiticuluii  to  Mr.  Mark  Judg 
Museum  of  Hygiene,  University  College, 
Certificates  of  merit  will  be  awarded.  H.R. 
Edinburgh  has  consented  to  become  the  patrc 
bition. 


OEHEBAL    H0TE8. 


ThA  lAtar&fttioiial  Xedioal  and  Sanitary  Szhibition. 
—It  is  announced  that  the  whole  of  the  floor  space  for  this 
Sxhibitian  will  be  allotted  this  week,  with  the  exception  of 
a' portion  which  the  committee  have  decided  to  set  apart  for 
exhibiting  the  work  of  journeymen  plumbers.  Under  special 
rsgolations  this  work  will  be  exhibited  free  of  charge,  and 
it  win  indude  the  spedmens  of  workmanship  produaed  by 
Ae  eoametitUm  for  the  prizes  in  oomiection  with  tiie  lectures 
OD  iiliBdfagiiov  being  dflUv«i«&  In  th«  Tocni  ci  t^ 


MJEKTlHOfl  FOB  THE  ESBVIEB 

MoHDAT,  JuNB  18Tti...BoyBl  Qeomphioal,  TJxur 
BurlJzigton-gaxtlenB,  w.,  8|  p.m.  ] 
Baber,  **  A  Joumef  of  &q;dorat 
Bzechuen.*' 

TuxsDAT,  JuNB  14TH...Katianal  Health  Bodet] 

OF   THX   SOCXBTY    OF  AbTS),  7.30  p.m 

HeUyer,  "The  Sdenoe  and  Art  of  baa 
(Lecture  m.) 

Medical  and  Chiroxgical,  68,  Bena 
stzeet,  W.,  8|  p.m. 

Iliotographic,  6a,  PaU-mall  East,  8.W., 

Anthropoloffical  Inatatate,  4.  St  Mart 
8  p.m.  1.  Mr.  J.  Park  HazriBcm,  **  Exl 
and  French  Ihotographs."    S.  ICaja 
Bivers,  **The  Discovery  of  Hint  I 
Gravel  of  the  Nile  Valley,  near  Theb  ei 
Tylor,  **  The  Human  Eooafl  at  Nice.' 
A.  Kinahani  '*  Sepolchial  Bemains  a 
Wicklow."    6.  Mr.  J.  H.  Madge, 
Excavations  made  in  Tomoli,  near 
June,  1880.'*    6.  Mr.  F.  £.  im  Thi 
Implements  from  British  Oniana.'* 
**  Ttie  Origin  of  the  Semites." 

Boval  Colonial,  Grcavenor  Oallery  I 
BondHBtreet,  W.,  8  p.m.  Mr.  F.  P. 
Political  Organisation  of  the  ^npire. 

Boyal  Horticultaral,  South  Kfjwingtnn 

Wbdhssdat,  Juwb  IGTH.-lfational  Health  Bod 

OF  THE  Society  of  Akts),  7.30  p  n 

HeUyer,  **The  Science  and.  Art  of  8a 

(Repetition  of  Lecture  IL) 

Meteorological,  25,  Ghreat  Qeatgestree 
Mr.  Charles  Harding,  "The  use 
Meteorological  Charts  fordetermii 
ever  the  Ocean."  2.  Mr.  Robert 
*♦  The  Climate  of  Fiji."  3.  Mr.  J.  A 
on  the  Formation  of  Hail."  4.  Mi 
"  Note  on  a  compaiison  of  'W'*'^^*" 
Temperature  and  Rainfall  observed  c 
and  at  the  Roval  Observatory,  Ct 
January  and  Feoruary,  1881." 
Thubbday,  June  l&rn... Domestic  Economy 
Albert  Hall,  Kensington,  S.W.,  ii.S 
Mrs.  Buckton  on  her  **  Method  of 
Economy." 

Royal,  Burlington -house,  W.,  4^  p 
**  The  Differences  in  the  Fhysiologio 
by  the  Poisons  of  certain  Species  of 
Snakes."  2.  Dr.  Brunton  and  Dr. 
of  Electrical  8timulati<m  of  the  Fi 
modification  by  Cold,  Ueat,  and  the 
8.  Mr.  Charles  Wesendonck,  **Not< 
of  Carbonic  Add."  4.  Dr.  Brunt 
"Action  of  Ammonia  and  its  Sail 
cyanic  Add  upon  Musde  and  ISem 
E^ttiBWOode  and  J.  F.  Moulton,  **  61 
— VL  Shadows  of  Strise."  6.  Mr.  \ 
Influence  of  Coal  Dust  in  Colliery  Ex 

7.  Prof.  J.A.Ewing,  "Effectsof  Str 
electric  Quality  of  Metals."  (Paa 
Papers. 

Antiquaries,  Burlington^ouae,  W.,  6} 
Tjnnean,  BuriiEurton-honae,  w.,  8  p.m. 
Aitchison,  "  iTora  of  the  Kuram  Vail 
Part  n.  2.  Mr.  Robert  McTA<^lan, 
of  liadeira  and  Aaores."  3.  lYof. 
W.  P.  Hiem,  •*  Centnd  African  I 
Major  Seipa  Pinto." 
Gheimcal,  Bnriinsrton^ioaae,  W.^  p 
Election  of  Eeuowa.  1.  Mr.  w. 
Isomeric  Adds  obtained  from  the  i 
Alddiyde  and  from  Oonmaxiii."  & 
atrong.  **  Notea  on  Napthalene  Derii 

8.  Johnson.  *<  The  SynOietieal  Broduc 
S.  Mr.  8.  Pickering,  ••  The  Solphatei 

Sodety  for  the  Axxnnaacmeni  of  Fin 
street,  W.,  8  p.m.    Mr.  W.  Gave  T 

Royal  Historical,  11.  Chandoi  afaeat,1< 

Numismatic^  4,  8t  Maitin'a-plaee,  ¥ 
Meeting.  

PlukMophioal  Ctah,  WQUars^ociMi  E 
fii^pjn. 
Fbidat,  Juxb  17TB...Bq7al  TJnSML  0vtIob  IbH 
Tard,  a  p.m.  OiptalnH.  Wattan,  *•  ] 
Findeta,  Past  and  Pkeanit" 

Phitological,  Ualvantty  OoUifak  WX^. 
H.  Baynaa, «  Bm  PlvdMlflgiflallUli 
\  tkAtoLangaige.*' 


JOnsSAL  OP  THE  SOdETY  OF  AET8,  Irai  17,  1881. 


OF  THE  SOCIETY  Of  ARTS. 

No.  1,491.    To&.  ZXIX. 


HIDAT,  J-imS  17,  ] 


aCVm^ 


HOIIOSS. 
nrvAL  axvxE&L  uetixo. 

icQ  hereby  give  iiotioe  that  the  One- 
ITwenty-seventh  Annual  Q«neT&l  Ueet- 
I  parpoae  of  recei-ring  the  Council's 
Uia  Treworer'i  statement  of  receipts, 
nd  expenditure  dnring'  the  psst  jear, 
x  the  election  of  ofScers  and  new 
rill  be  held,  in  aooordanoe  with  the 
n  Wednesday,  the  29th  of  June,  at  4 

xnl  think  it  well  to  oall  the  special 
Uembers  to  the  above  notice,  and  to 
r  hope  that  Uembers  may  find  it  cou- 
kttend,  and  receive  the  report  of  the 
iie  work  of  the  Session. 

(By  Order  of  the  Conndl) 
H.  Tbueuak  Wood, 

Seoretary. 


AIAZET  JCBDAL. 
oil  of  the  Society  of  Arts  have  awarded 
Uedal  of  the  Society  of  the  present 
rnst  'fmiielm  Hofmann,  If.D.,  LL.D., 
feasor  of  Chemistry  in  the  TTniversity 
!br  "  emineot  services  rendered  to  the 
urts  by  his  investigations  in  organic 
ind  for  his  snooeasfnl  labours  in  pro- 
onlUvalJon  of  chemioal  education  and 
England." 


■EDALI. 
toil  have  awarded  the  Society's  Silver 
ihe  following  readers  of  papers  during 
1860-81  :— 

■  ALSXurnsB  O&AniH  Sell,  for  bis  paper 
"hotopbone." 
EmMaus,  for  his  paper  on  "  Si^naUiog  hj 

i»a   Sataaa,  for   his   paper   on    "The 
Bailway,  and  the  Trangmiaaion  of  Power 


Hon.  Sir  Hotby  Bibtli  Ebwakd  Fbebe, 
B.,O.C.S.I.,D.C.L.,LL.D.,  for  his  paper 
■   •       ■  ■  Products  of  South  Afrioa.''^ 


To  J.  T.  BircKAnur,  F.B.8.E.,  F.O.S.,  for  bit  paper  on 

"  Deep  Sea  Investigatian,  and  the  Apparatus  used 

in  it," 
To  Professor  Joan  Pebbt,  for  bis  pwer  on  "The 

Future  Devel^ment  of  Electrical  Appliances." 
ToSirRioni»D'IiiiPLi,Bart.,G.C,S.I.,C.I.E.,D.C.L., 

for  his  raper  on  "Forest  Conservanoyin  India." 
To  J.  H.  Mier.Ttiw,  for  his  paper  on  "  The  BesDlls  of 

British  Rule  in  India." 

A  vote  of  thanks  was  given  to  W.  H.  Preeoo 
[l£ember  of  Connofl),  for  his  paper  on  "Keoent 
Advonoes  in  Electric  Ijghting." 


DOKZITIO  ZOOVOVT  OOVSBUS. 

The  Domestia  Economy  Congress  in  connection 
with  the  Society  of  Arts  will  be  held  during  (he 
week  from  Monday,  20th  Jxme,  to  Satorday,  29tli 
June.  On  Uonday  evening  there  will  be  a  Con- 
veriatione  and  Unsical  Promenade  in  the  Boyal 
Albert-hall  and  Conservatoiy  of  the  Boyal  Horti- 
cultural Sodel;  at  8  p.m.  The  meetings  for  the 
readings  of  papers  and  disoussion  will  conunenoe 
on  Tuesday,  and  will  be  held  in  the  Great  Boom  of 
the  Society  on  Tuesday,  Friday,  and  Saturday, 
at  1 1  a.m.,  and  on  Wednesday  and  Friday  evening, 
at  7  p.m.  The  meetings  Wednesday  morning  and 
on  Thursday  wilt  be  held  at  the  Boyal  Albert  Hall. 

Mrs.  Bnckton's  lecture  at  the  Boyal  All)ert  Hall 
will  be  repeated,  by  special  desire  of  H.B.H.  tJie 
Princess  Christian  of  Sohleswig-Holstein,  on  Thurs- 
day, June  23,  at  4  p.m. 


ABT  FVBBITUBE  EZHIBITIOB. 
The  Exhibition  of  Works  of  Art  Applied  to 
Furniture,  in  connection  with  the  Exhibition  of 
Pine  Arts  at  the  Boyal  Albert  Hall,  is  now  open 
daily.  A  non-transferable  season  ticket  will  be 
sent  to  any  member  of  the  Society  on  applioatioii 
to  the  Secretary. 


FBOCEESIVOS   OF   THE   BOOIETT. 


EPFOBTS   TO    EHPBOTE   NATIVE 

HUSBANDRY  IN  SOUTH  INDIA. 

By  Wm.  BobsrtiDii. 

ICanliniud/nmp.  BSO.) 

In  Ifadras,  the  Educatiouat  Department  is  now 
beginning  to  give  attention  to  agricultural  instruc- 
tion, the  subject  being  now  taught  in  several  of 
the  mral  schools ;  but  nothing  of  a  oomorebensiTe 
nature  can  be  done  in  this  way,  until  qualified 
agricultural  teachers  are  available.  And  men  can 
become  so  qualified  only  by  UDdergoing  training 
in  the  Madras  Agricultural  Colln^,  which,  at 
present,  is  the  only  institution  of  tba  kind  in  th« 
whole  of  India,  and  whicb,  I  venture  to  believe.  Is 
as  fully  deserving  of  State  support  as  any  other 
techniosl  inititntipn  iq  the  country. 
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I  never  could  understand  the  nervous  fear  that 
appeara  to  exist  in  some  quarters,  lest  students  of 
the  college  should  look  to  Stato  employment  as 
affordinga  career  inafter  life.  The  State  employs,  in 
theadministration  of  its  vastlanded  estate,  thousands 
of  officials  of  all  grades,  who  are  totally  without 
any  agricultural  education.  Many  of  these  officials 
are  employed  solely  in  valuing  the  land  for  rent, 
in  collecting  agricultural  statistics,  and  in  many 
other  ways  connected  with  agricxilture.  Surely 
there  can  bo  nothing  wrong  in  any  agricultural 
student  looking  forward  to  employment  in  any  of 
these  capacities,  provided  he  possesses,  in  addition 
to  his  agricultiural  knowledge,  the  qualifications  all 
must  possess  who  seek  for  such  employment.  I 
should  have  thought  that,  for  the  i>^ormance  of 
agricultural  duties,  preference  would  be  given  to  men 
who  possess  a  knowledge  of  agriculture;  but  so  far, 
graduates  of  the  Agricultural  College  have  encoun- 
tered nothing  but  difficulties  in  seeking  for  State 
emplovmentwherea  knowledge  of  aericiuture  seems 
essential.  From  what  I  can  gamer,  it  appears 
that  the  obstacles  are  put  in  their  way  chidfy  by 
the  officials  of  the  inferior  classes,  who  do  not  like 
the  idea  of  better  educated  men  than  themselves 
getting  admission  into  their  ranks. 

The  Agricultural  College  has  been  ore^ised  as 
the  central  institution  for  agricultural  training 
in  the  Presidency  of  Madras,  and  it  was  intended 
only  to  afford  higher  agricultural  education.  It 
was  proposed  that  elementary  instruction  in  agri- 
cultim  should  be  afforded  in  the  high  school  of 
each  district  with  which  the  branch  experimental 
stations  were  to  be  connected,  but,  as  yet,  none  of 
these  agricultural  classes  or  stations  have  been 
established.  The  college  suffers  from  the  absence 
of  these  classes,  which  were  intended  to  be  its 
main  feeders ;  while  the  course  of  training  in  it 
has  been  prolonged,  from  the  necessity  of  the 
institution  undertaking  elementary  as  well  as  more 
advanced  instruction. 

Youths  of  the  ordinary  ryot  class,  the  sons  of 
small  occupiers,  will,  in  the  agricultural  classes,  at 
the  high  schools  and  middle-class  schools  in  the 
districts,  meet  with  such  facilities  for  gaining  a 
knowledge  of  the  principles  of  agriculture  as  apx)ear 
suited  to  their  requiremcts.  The  sons  of  ryots  of 
the  better  class,  and  of  small  zemindars,  with 
others  who  desire  a  more  complete  agricultural 
education,  will,  it  is  proposed,  pass  from  the  local 
agrioultiu*al  instruction  classes  to  the  college  at 
Saidapet. 

I  have  dwelt  at  considerable  length,  and  in  much 
detail,  on  the  subject  of  establii3iing  the  Agri- 
cultural College  at  Madras,  because  I  am  anxious 
that  the  facts  should  be  thoroughly  known  and 
appreciated.  The  experiment  is  one  of  the  utmost 
importance  in  India,  and  it  should  receive  fair 
trfMitment.  Should  any  erroneous  conclusions  be 
formed  regarding  it,  agricultural  education,  so 
much  needed  in  that  country,  may  be  retarded 
for  Years.  There  are  always  a  number  of  persons 
ready  to  cry  out  failure  when  any^iing  new  is 
being  tried,  and  already  there  are  persons  glorying 
in  the  fact,  as  they  assume  it  to  be,  that  the  college 
has  not  been  a  success,  as  if  it  was  yet  possible  to 
form  any  definite  condusions  on  an  experiment  of 
•uch  a  nature,  and  conducted  imder  so  many  diffi- 
oultiet.  These  persons  assert  that  the  bursaries 
drew  the  students,  and  that,  when  the  bursaries 


were  done  away  with,  the  attrac 
persons,  however,  altogether  | 
knowingly^  misstate  the  facts.    1 
undoubtedly,  of  much  benefit  t 
euabling  them  to  meet  the  heavi 
frequently  long  journeys  to  and 
college  and  their  homes  at  the  b 
of  each  session,  and,  indeed,  all 
personal  expenses  of  the  student 
many  of  the  students  must  have 
more    on    travelling    charges 
alone    than    the    entire    amou 
in    bursaries,    or    scholarships, 
originally   given  was    only  su( 
necessary.     It  could  in  no  sense 
an  attraction  sufficient  to  bring 
of  miles  from  their  homes.     Th( 
came  from  places  more  than  2 
college,  several  from  remote  pa: 
Presidency,  to  undergo  hard  ti 
vioasly  unknown   kind    for    tl 
Agricultural  College,  more  espe 
no  prospect  held  out  as  there 
institutions  of  the  Forest,  Edu 
and  Engineering  Departments 
employment  for  successful  stude 
The  Famine  Commission  hav 
extensive  scheme  of  agricultui 
Indian  civilians  at  the  expense  ( 
cost  that  would  be  incurred,  : 
such  civilian  a  knowledge  of  the 
culture,  would  provide  bursaric 
entire  requirements  of   the  Mf 
College,  and  secure  to  it  a  rcjB 
at  least  100  qualified  students 
to  its  working  charges ;  for,  I  t 
that  a  course  of  lectures  for  a  ch 
students  is  quite  as  costly  as 
or  upwards.   The  benefit  that  ^ 
from  the  general  diffusion  of 
ledge  amongst  the  rural  cla* 
valued.  If,a8theF6uuineComT 

Eroat  benefit  would  result  to  1 
and  Kevenue  officers  possf 
the  principles  of  agriculture 
true,  and,  to  a  far  greater 
knowledge  amongst  the  thov 
scattered  over  the  country, 
with  the  agricultural  classe 
of  far  more  good  in  the  pr( 
improvement. 

Ordinary  education,  wh 
Ing  its  beneficial  infiuence 
in  time,  create  inquiry,  e 
ryot,  and  efforts  to  impr 
matters  will,  no  doubt,  b 
reform  so  urgently  needc 
country,  wouJd  not,  in  il 
next  100  years,  and  the 
far  too  urgent  a  nature 
year's  delay.  Seeing  thj 
though  administered  b 
spends  the  one-ninth 
for  promoting  agricult 
out  the  Presidency,  th' 
the    fact  that  native 
apathetic  regarding  tl 
ties,  and  the  well-beii 
any  decided  comprel 
made  in  native  husbs 
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laoed  within  the  reaoh  of  every  class  of 
■iat.  The  (act  that  tha  land  pays  (our- 
te  groM  revenue  of  the  Presidancy,  and 
ttiiids  of  the  population  are  employed  in 
lotion  of  the  land,  should  novcrbe  lost 
Hi  ronsidering  questions  relating  to  the 
aoal  of  Madras  agriculture, 
already  referred  to  tiio  establishment  of 
»1  Eiperimental  Farm  at  Baidapet.  The 
[  aitract  from  a  report  submitted  by  me 
Dment,  sbowa  the  nature  of  the  work  in 
g  foim  ia  engaged : — 

IDa  being  tha  only  one  of  the  kind  in  South 
ku,  neoMsaiily,  been  ohliged  to  undertake 
k  in  experimental  agricnltunt,  of  h  kind  not 
idcrtaken  by  experimental   (iinas  in  other 

Prom  the  ^most  entire  abdenRn  of  any  writ- 
I  igticultnTe  of  the  eoimtry,  the  ignorsnce  of 

generally  who  are  onga^^  in  agricultural 
Bd  the  imperfect  character  of  the  records  of 
of  previous  efforta  in  improving:  native  agri  - 
re  was  no  choice  but  to  institnte  on  (be  farm 
I  of  a  very  clemeotary  character.  It  will 
mderatood  Chat  experience  gained  in  this  way 
I  but  very  slowly,  aa  each  result  needs  to  be 
mder  diffptent  comiitions  and  oircumHtancBB 
decided  ooDclusions  ore  poaaible.  The  initti- 
ud  to  do  the  work  of  an  acalimaliaatioD  and 
I  Bociety.  It  has  been  engaged  in  introdnc- 
difying  machines,  implements,  and  tools  of 
riee  adapted  to  the  rwinirements  of  Madras 
.  Atteutionhasbeengiventosnbsoildraiuage, 
ethods  of  tillage,  the  restoration  of  exhausted 
ilisation  of  irrigation  water,  the  fertilisation 
lila  by  the  use  of  lime,  saltpetre,  oil-cako, 
uid  other  mannrei  available  in  South  India, 
>  unused  by  the  ryot  i  the  introduotion  of  the 
[lited  to  the  climate  at  India,  and  adapted  for 
mdei  an  improringanicoltDralpraGtice,  such 
iTf  Ann  neAsrmlum,  Carolina  paddy,  Guinea 
iaetgtttaea;  New  Oifeanaand  other  improved 
aotton;  tobaooo  of  all  kinds;  the  production  of 
n  view  to  aSording  protection,  shelter,  and 
Dtroductiou  of  water-lifts,  barn -machines, 
iltivatorB,  reaping  knives,  &o.,  ot  improved 
I,  suited  after  undergoingmodifioation  for 


__oingmoi 
lia ;  the  improvement  oi  native  live  stock  by 
iding  and  feeding,  and  by  importing  and 
g  imimals  of  good  breeds  for  interbreeding 

Btook." 

owing  analyses,  made  shortly  after  the 
Bstablished,  will  give  some  idea  of  the 
its  soils  at  the  time ;  the  soils  analysed 
of  the  beat  on  the  farm : — 


No-«FleW{aut«iai.). 

Ko- 1  Field. 

Hunt*. 

BaetkCB 

Sub-«aU. 

SnHaoo 

FaaM. 

Fa  ami. 

Pn-mrf. 

1-420 
1-SOO 
■240 

■roo 

trace 
de. 

1-080 
2-760 
2-500 

ss-goo 

2-OGO 
2-000 
■OOB 
■560 

do. 

■730 
l-i20 
1-710 
90-400 

)fUm« 

■fume 

time    

■120 
■310 
trace 
do. 
■900 

2-090 

ittsr 

2-120 

Mai 

90-100 

99-809 

100-000 

The  farm,  being  without  natural  pastnrage  of 
any  value,  it  became  necessary,  soon  after  it  was 
opened,  to  undertake  eEperiments  in  producing 
foddorfor  thevaluabla  stock  it  possessed.  Attention 
was  first  given  to  the  crops  which,  in  Europe, 
furnish  green  fodder ;  but  it  was  soon  ascertaiued 
that,  with  the  exception  of  LucGrno,  they  were 
iU-a<Ia|>t«d  for  culture  iii  the  hot  plains  of  South 
India.  Most  of  the  plauta  grew  fairly  well  in  the 
cold  season,  but  died  off  immediately  the  hot 
weather  set  in.    Amongst  these  crops  were  Lolivta 

Cmnf,  Loliuia  JtiiUtttm,  Tri/olium  inaiTiialum, 
cemc,  vetches,  millet,  and  a  great  variety  of 
pasture  grasses.  Seeds  of  grassea  and  fodder  crops 
were  also  obttunedfrom  the  United  States,  Mexico, 
New  South  Wales,  Queensland,  China,  Egypt, 
Italy,  &c.  The  prairie  grass  and  buffalo  grass 
of  tiie  United  States,  were  quite  unable  to  stand 
the  groat  heat  of  Madras.  Several  varieties  at 
native  grasses  from  Queensland  have  thriven  as 
well  as  could  bo  desired,  but  they  are  far  inferior 
to  European  grasses. 

Guinea  grass  IPanimtm  jnmentorum)  has  boon 
thoroughly  (Mtablished,  and  now  affords  the  chief 
pasturage  at  tho  farm.  The  cultivation  ot  Oiiiuea 
grass  has  been  wisely  extended.  The  grass  is 
much  oosrscr  than  any  European  pasture  grass. 
AH  kinds  of  stock  eat  it  freely,  and  thrive  on 
it.  When  it  was  first  introdaced  at  the  farm, 
it  was  grown  as  an  irrigated  crop.  But  it 
was  thought,  that  it  the  habits  of  the  plant  oould 
bo  attored,  it  might  become  adapted  for  cultiva- 
tion on  unirrjgated  land.  Accordingly,  several 
experiments  were  cwnmenced  with  this  view,  the 
results  of  whioh  have  proved  highly  satisfactory. 
At  the  farm,  at  the  present  time,  there  are  con- 
siderable areas  of  this  crop,  which,  for  at  least 
three  or  four  years,  have  depended  entirely  on  the 
rainfall.  This  result  has  been  obtained  chiefly  by 
inducing  the  plant  to  send  its  root  deeper  into  the 
soil,  and  by  gradually  accustwiuing  it  to  smaller 
and  smaller  applications  of  irrigation,  water 
applied  at  gradually  lengthening  intervals,  until 
finally  discontinued.  Sorj/iam  laccharatum  and 
Sorghum  Caffrorvm,  imported  from  China, 
United  States,  and  Australia  have,  through  the 
farm,  become  thoroughly  naturalised  in  Madras. 
When  these  valuable  crops  are  more  generally 
cultivated,  there  is  every  probability  that  tho 
manufacture  of  Sorghum  sugar  will  be  largely 
engaged  in.  Tho  experiments  made  at  the  farm 
show  that  both  plants  contain  a  large  amount  of 
sugar,  tbat  tho  saccharine  juice  ia  very  easily 
extracted,  and  that  the  waste,  after  crushing, 
affords  a  very  valuable  cattle  food.  The  Agricul- 
ture Department  of  Madras  is  using  its  best 
endeavours  teextend  the  cultivation  of  ttiesecrops, 
chiefly  in  view  to  the  provision  of  fodder  for  xiae 
in  the  hot  dry  season,  when  the  natural  pasturage 
is  all  burnt  np.  Crops  of  from  15,000  Ihs,  tu 
20,000  lbs,  per  acre  ot  most  excellent  fodder  have 
been  raised  on  the  poor  boUs  ot  the  farm,  witiiout 
the  aid  of  irrigation,  during  growing  periods, 
varying  in  leng^  from  eighty  to  one  hundred  and 
five  days 


But  By  far  tha  best  results  in  growing 


„^ „  ^  fodder 

obtained  with  the  previously  de«piBed  in- 
digenous cereal  crops  of  the  country.  Amongst 
these  I  may  mention  Sorghum  vitlgare,  Penicil- 
lariatfiicata,  Patiimm  MiUaceim,  Paniaim  miliare 
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Panicum  Italicum,  EUusine  coracana,  and  of  the 
leguminous  order,  Bolichoa  untflortu.  Several  of 
these  crops,  under  very  ordinary  tillage,  and  with- 
out irrigation,  have  yielded  crops  of  fodder  of  over 
20,000  lbs.  per  acre,  in  periods  of  from  seventy  to 
one  hundred  days.  With  occasional  irrigation 
Sorghum  vidgare  has,  within  twelve  months,  in 
several  cuttings,  yielded  crops  of  fodder  weighing 
upwards  of  50,000  lbs.  per  acre,  and  in  one  experi- 
ment as  much  as  80,000  lbs.  per  acre  was  obtained, 
the  plants  standing  genersdly  over  the  ground 
about  twelve  feet  high.  The  cost  of  producing 
fodder  from  these  native  plants  is  seldom  higher 
than  five  shillings  per  ton,  a  price  very  considerably 
below  its  feeding  value.  The  fodder  is  usually  rich 
in  saccharine  matters,  and  very  succulent  and 
digestible. 

Many  experiments  have  been  made  with  native 
fi;rasse8 ;  the  majority  of  them  have  been  found  to 
be  very  coarse,  and  almost  worthless,  excepting 
when  very  young.  There  is  one  grass,  however, 
Cynodon  dactylorij  which  gave  very  good  results 
under  high  manuring  and  occasional  irrigation. 
Further  experiments  are  being  made  with  native 
grasses,  and  with  the  grasses  of  other  countries 
Qkely  to  thrive  in  South  India.  The  discovery  and 
extended  cultivation  of  some  really  good  grasses  in 
South  India  would  prove  of  immense  advantage  to 
the  country. 

Maize,  introduced  from  America,  Egypt,  and 
North  Australia,  has  thriven  at  the  farm,  and  a 
large  amount  of  seed  has  been  distributed  over 
South  India. 

Wheat  of  Northern  India  Las  been  tried,  but  its 
cultivation  has  not  yet  proved  a  success,  chiefly 
due  to  the  great  heat  encountered  at  Madras.  In 
some  portions  of  the  Presidencv,  at  elevations  of 
from  2,000  feet  and  upwards,  wheat  of  fair  quality 
may  be  produced,  but,  geneially,  the  variety 
grown  is  inferior  spelt  variety. 

Of  fibre  crops,  many  varieties  have  been  intro- 
duced and  cultivated  at  the  farm.  Of  these,  I  may 
mention  Cannabis  sa^tva,  Corchorus  capstdaris, 
CrotcUaria  junceOf  Linum  usitaiissimum,  Bashmeria 
nivea,  and  cotton  of  various  kinds. 

When  the  farm  was  instituted,  it  was  believed 
generally  that  cotton  could  not  be  grown  success- 
fully on  such  light  soils  as  those  constituting  the 
farm.  However,  it  has  been  shown  most  con- 
clusively there,  that  abundant  crops  of  very  fair 
cotton  can  be  produced  at  a  profit;  while,  over 
the  Presidency  generally,  on  soils  far  superior  to 
those  of  the  farm,  the  yield  of  clean  lint  is  only,  on 
the  average,  about  60  lbs.  per  acre ;  the  average 
outcome  per  acre  on  the  farm  is  fully  three  times 
this  weight,  while  the  price  obtained  is  as  high  as 
for  any  cotton  produced  in  South  India.  The 
farm  has  grown  extensively  Egyptian,  New 
Orleans,  Upland,  Lea  island.  Yea  valley,  and  Other 
varieties,  the  seed  of  which  has  been  distributed  to 
native  cultivators,  a^d  others.  Many  other  kinds 
of  crops  have  been  experimented  with;  crops 
obtained  from  tropical  countries  abroad;  crops 
introduced  from  the  other  provinces  of  India ;  and 
crops  of  South  India  not  generally  cidtivated,  or 
badly  cultivated,  apparency  deserving  of  atten- 
tion. But  I  cannot  occupy  your  time  in  referring 
more  fully  to  these  crops.  Those  who  are 
interested  in  the  matter,  and  who  wish  for  further 
isfommtion,  will  find  fjgjl  details  in  the  annual 


reports  of  the  Madras  Agrioultaral  De| 
and  in  the  *'  Saidapet  Farm  Manual,**  th* 
compilation  from  these  reports. 

During  the  last  ten  years,  many  fid 
ments  have  been  conducted  at  the  £■ 
manures  available  in  South  India,  batwli 
recently,  were  almost  unused  in  native  hi 
The  results  obtained  with  these  manures  I 
widely  published  in  the  reports  of  the  dep 
and  by  other  means.  The  experimenti  hsi 
that  there  is  a  great  amount  of  valuable 
now  wasted  which  the  ryot  could,  vitl 
advantage,  apply  to  his  staged  soil. 

Seeing  that  South  Indian  agrioultm 
dependent  on  irrigation  water,  the  proper 
tion  of  this  water  has  occupied  a  good 
attention  on  the  farm.  It  has  been  sboi 
that  good  crops  of  paddy  can  be  prodm 
on  sandy  sous,  with  an  expenditure  < 
less  than  one-half  the  quantity  generally 
native  husbandry;  results  obtained  db 
deeper  tiUage  and  the  use  of  organic 
Experiments  extended  to  unirrigated  la 
shown  that,  with  deep  tillage  and  the 
use  of  vegetable  manures,  these  soils  an 
to  take  up  large  quantities  of  moisture 
air  during  night,  and  to  retain  and  shon 
practically  securing  irrigation  from  ihi 
this  direction,  a  great  deal  could  be 
developing  the  drought  resisting  po^ 
large  area  of  land  in  South  India — a  i 
importance  of  which  I  need  not  occup 
pointing  out. 

The  heavy  expense  incurred  by  the  i 
his  primitive  arrangement  for  raising  n 
welhi,  early  attracted  the  attention  of  tl 
ing  authorities  of  the  farm,  and  man 
ments  were  instituted  with  pumps  and  i 
of  different  kinds,  driven  by  steam-pov 
power,  by  cattle,  and  by  manual  labour 
of  the  water-lifts,  of  the  patterns  mc 
approved,  have,  for  a  long  time,  been 
worked  on  the  farm,  thus  afFordling  na 
vators  interested  in  the  matter  every  o] 
of  judging  for  themselves  the  working  c 
of  these  machines.  One  of  these  ^ 
which  can  be  made  up  by  almost  ai 
carpenter,  raises  the  water  at  less  tha 
cost  at  which  it  is  raised  by  the  primitivi 
ment  generally  used  in  South  India, 
proved  water-lift  has  been  constructed 
places  from  drawings,  or  models,  aupj 
the  farm. 

In  my  first  paper  (7th  May,  1880}  ! 
very  fully  to  the  advantages  the  Europei 
plough  possessed  over  the  ploughs  em] 
native  cultivators.  The  Saidapet  farm  ha 
12  years,  been  woiked  entirely  by  ploug 
modern  make.  They  are  each  drawn  by  a 
sized  pair  of  cattle,  and  driven  by  a  8in( 
ploughman.  Ploughs  have  been  impoi 
England,  Sweden,  and  the  United  States, 
pony  ploughs,  made  by  Messn.  Hofwaid 
of  Beoford,  and  Messrs.  RanBomes,  Sims  a 
of  Ipswich,  have  proved  great  suecewn 
of  the  ploughs  now  working  <m  ihaSaida 
and  that  have  been  regolarly  wotked  tlie 
past  12  years,  are  sml  in  a  thcnof^ 
order ;  gf^course,  tbey  have  been  kept  n  ^ 
repair,    *  -.._ 
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^^^ts  of  the  experiments  made  at  Saidapet  ago,  is  now  beginning  its  beneficial  influences  in 

lowix  condusiyely  that  it  is  a  great  mistake  the  country;  influences  which,   I  firmly  beUeve, 

*!^end  ryots  to  buy  low-priced  ploughs  will  do  for  Indian  agriculture  what    could   be 

^  **^i*U8e  they  are  low-priced.     It  is  a  far  attained  by  no  other  means. 

»«oonomy  to  pay  £2  or  £3  for  a  really  well-  _^__^__^_. 

"^  plough,  than  to  pay  10s.  or  15s.  for  a  ^ 

[j^J't™*^^  plough,  made  of   wood  with 

■''toiig-parts,  which  is  constantly  needing  "■rTcn-PTT  awattq 

j^ oftei  when  work  is  pressing — and  seldom  MISCBLLAKBOUB, 
Jj^  than  two  or  three  years.     There  are 

■y  many  ryots  who  do  not  possess  the  means  • 

^h.  to  buy  a  plough  of  the  kind  I  recom- 

out  there  are  tens  of  thousands  who  do.    It  FAURE'S  SECONDARY  BATTERY, 
be  as  ridiculous  to  state  that  steam  ploughs 

be  used  in  England,  because  each  farmer  Smeo  the  publication  of  Sir  William  Thomson's  letter 

i  the  means  to  supply  himself  with  such  an  to  the  Editor  of  the  Ttmes   on  the  electric  storag^  of 

tas,  as  to  state  that  m  India  good  ploughs  S5^  ^^J^^  "%  ^^  I'^^Tl  q  ^TAJ^'  f."  i?  ^' 

n/x^<».»  «\.^^^  ^««   ^4  v.«  :«4.-^j       J  V    ^s  Professor  Osborne  Reynolds,  F.R.S.,  of  Owens  Colleffe, 

aodern  shape  cannot  be  introduced,  because  Manchester,  has  written  the   foUoVing  letter  to  fee 

» are  too  poor  to  buy  these  ploughs.  j,„,^ ._                                               ° 

nprovement  of  live  stock  has  occupied  much  ,,  ai\v       u                    -xv                -j^o-  tir-n. 

n.     There  are  no  faciUties  at  Saidapet  for  *  Although  agreemgwitii  eveij  word  of  Sir  Wmiain 

*»;•.»  a  i»*#»^  i^w^^;^^  T.^«j  ^t     i.i.1  *^u  i.  Thomson  s  letter  m  the  Ttmea  of  to-day,  and  entirely 

DinR  a  large  breeding  herd  of  cattle,  but  a  sympathising  with  his  enthusiasm  as  regiidsthemarYel- 

of  bulls  are  kept  there  for  imnroving  the  i^us  box  of  electricity,  stiU  I  f eel  that  it  would  have 

f  the  neighbourhood.     A  breed  of  cattle,  been  desirable  if,   in  pointing  out  the  importance  of 

a  from  Aden,  has  been  introduced  with  this  new  discovery.  Sir  William  Thomson  had  gnaided 

The  breed  is  noted  as  a  dairy  breed.     It  against  a  very  probable  misconstruction  of  the  purport 

.  that,  by  the  use  of  bulls  of  this  breed,  the  of  his  letter. 

tduoing  capabilities  of  the  cows  of  the  in-  **  The  means  of  storing  and  re-stering  mebhanioal 

s  breeds  may  be  considerably  improved,  energy  form  the  aspiration,  not  only  of  Sir  William, 

mention  that  the  average  yield  of  milk  of  ^ut  of  every  educated  mechanic.     It  is,  however,  a 

ary  native  cow  is  less  than  two  quarts  per  question  of  degree— of  the  amount  of  ener^  stored  as 

n   wiU  understand   what    room  there  is  <^Pa^  with  the  weight  of  the  reservoir,  Qie  standaM 

rovement,  an   improvement  which  would  ""^  ^^1?^^^  being  coal  and  corn     Looked  at  m  this 

.^i.  x^  aL             1       ^*"^"w  ^iuuxx  wuiuu  ^„    Qjjg  cannot   but  ask  whether,   if  this  form  of 

aefit  to  the  people  generally,  for  nearly  ^^Jage  is  to  be  the  roaUsation  of  our  aspirations,  it  is 

Id  be  consumers  of    milk,  if  they  could  not  completely  disappomting.    Large  numbers  are  apt 

b  at  a  moderate  price.     Experiments  made  to  create  a  wrong  impression,  untQ  we  inquire  what  is 

Earm  show  that  an  average  cow  of  Aden  the  unit.    Eleven  million  foot  pounds  of  energy  is  what 

£11  yield  daily  at  least  six  quarts  of  good  is  stored  in  1  lb.  of  ordinary  coal.    So  that  in  this  box, 

Sxpeiiments  have  also  been  made  in  deter-  weighing  75  lb.,  there  was  just  as  much  energy  as  in 

the    milking    capabilities,    under    good  H  o^*  of  coal,  which  might  have  been  brought  from 

DMDt,  of  different  native  breeds,  and  of  ^*™  ®'  anywhere  else  in  a  waistcoat  pocket,  or  have 

frith  Euitopean  breeds.     The  housing  and  ^^^  ^^  ^^^'  ,   ^,          ^        .  ^,        ^  , 

management  of  homed  stock  have  also  ^^^^.  we  come  to  the  question  of  tiie  actual  con- 

•4^^>«i^^^       TTrv^..  •«^^»«.»...*  i.v     •  veyanoe  of  energy  for  meohamcal  purposes,  this  View  18 

;i!^Ji^^n?T  4^1  ^*'Ti,*^li."''  y?5  ofifundamental^portanoe.    TheVe^of  the  same 

dewttfnd  when  I  tell  you  that  the  cold  amount  of  energy  In  the  new  form  is  ^0  times  greater 

hich  accompanied  the  cvclone  that  broke  than  the  equiv^ent  amount  of  cosl ;  and  as  a  matter  of 

le    neighbourhood  of    Saidapet   in   1877,  economy,  supposing  that  energy  in  this  form  might  be 

id,  in  the  Revenue  Division  in  which  it  is  had  at  a  certain  spot,  and  no  capital  were  required  for 

,,  11,687  cattle,  and  7,218  sheep,  in  a  live  ite  conversion  or  storage,  and  that  the  energy  were 

unbaring  30,000  head  of  cattle,  and  16,000  directly  applicable,  it  could  not  be  carried  ten  miles^ 

On  the  farm,  which  was  exposed  to  the  that  is  to  say,  such  energy  cannot  be  eoonomieally  use- 

08  of  the  cyclone,  the  loss  was  only  three  ^^  *^  ™^®®  ^°^  ^**  source,  although  ooal  had  to  be 

Shelter  in  India  is  almost  as  necessary  for  ^^  ^^^  ^®?  *?  ^1  «!«*•     ^  ^*^'  ^  ^^ 

ik  as  it  is  in  England.  '^  ^  short  of  what  has  been  akeady  obtained  by 


I  Departeient,  but  I  have  already  trespassed  be  done  bymeans  of  the  storage  of  electricity,  this  dis- 

n  your  tune  and  attention  I  must  forbear,  coveiy  adds  another  door  to  those  which  are  hopelessly 

lOrts  before  alluded  to  describe  fully  this  closed  against  the  possibility  of  finding  in  Niagara  or 

&d  such  indications  of  progress  in  agri-  other  water  power  a  substitute  for  our  coal,  even  when 

I  reform  as  have  been  ascertained.  Looking  the  object  is  motive  power,  and  much  more  for  that  pur- 

tr  a  period  of  twelve  years  engaged  in  this  P<)^  for  which  five-sixths  of  our  ooal  is  used— the  pro- 

Qterj^rise,  though  I  cannot  point  out  any  Auction  of  heat. 

rhright  examples  of  progress,  I  feel  satisfied  ^  "  J^  ^*  T®7  impoF«»n<J  that  Ae  people  of  thisoountry 

ich  good  has  been  done,  chiefly  in  coUecting  jJ'^^Hi'.^*^  *^^*  ^  ^^^  *!L?®  /"J?  *^^  S"  ^'^J^ 

^  1^  energebc  work    m    agricultural  Jevons  raised  the  alarm,  the  prospect  &  now  much 

.     i5?"i  "!5!:  -^f®»<^y»  ^  I  have  pomted  smaller.  In  the  meantime,  the  capabiUtiesof  steel  ropes, 

[lumltural  education,   which  would   have  fluids  in  pipes,  and  electricity  along  conductors  have 

I  impoBable  undertaking  only  a  f ^w  years  been  not  opily  investigated,  but  prfwtjcirfly  tested  and 
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Another  letter  on  the  same  Bafaject,  from  Piofwaor 
W.  E.  Afrtou,  F.R.3.,  appeared  in  tho  Timrs  on  the 
next  dHj,  which  u  aa  follows  :^ 

"  Prof^sBor  Oebomo  BoynoldB's  letter  in  your  iatnie 
of  Satuzdaj,  tho  Ilth  iiut.,  ahows  that  the  first  idea 
that  has  oeeurred  to  him  on  reading  Sir  William 
Thomson's  letter  on  Faure's  '  olectrio  gtore '  is, 
probablj,  -what  must  haye  miggfisted  itself  to  man; 
cnKinecra,  viz.,  that  so  far  ^m  a  million  foot  pounds 
being  a  tmrpriaingl;  large  amount  of  energy  to  be 
stored  ap  in  a  mass  of  TSlb.,  it  is  raally  extremely 
small ;  and,  indeed,  while  crossing  over  from  Psris  at 
the  oommenoemeut  of  last  week,  I  oould  not  help 
thinking  that  the  passengers  were  bringing  to  England^ 
litenllfinUie  smuts  and  blacks  on  their  coats,  far  more 
eoBigj  than  had  ever  been  imported  into  this  conntir 
stored  np  in  Faure's  secondary  batteries.  But  although 
it  is  perfectly  true,  SH  Prof essor  Be jnolds  says,  that  1 1  oz. 
of  ooal  contains  abont  One  million  foot  pounds  of  work 
etorcd  up  in  it,  this  is  by  no  means  all  that  has  to  be 
taken  into  aooount  in  considering  this  question ;  for 
where  is  the  engine  for  extracting  this  million  foot 
pounds  of  work  out  of  the  1^  oz.  of  ooal  ?  Indeed,  as 
ProfoSBOt  Heynolds  would  himself  tell  ns,  we  cannot 
get  much  mors  than  one-tenth  of  this  amount  of  work 
out  of  the  lioz.  of  coal,  even  in  our  largest  steam- 
sngines,  whieh  hiun  many  pounds  of  coal  per  minate, 
and  in  which  much  heat  has  been  wasted  in  getting  up 
steam.  And  if  we  oome  to  the  burning  of  one  smgle 
£.  of  cool,  1  know  of  no  engine  that  can  obtain  from 
B  thousand  foot  pounds  of  work,  or  one- 
thousandth  of  the  energy  contained  in  the  coal,  if  no 
other  coal  be  naed  in  getting  up  steam  or  in  previously 
Ilea  ting  the  engine. 

"But  if  a  seoondory  battery  be  allowed  to  drive  a 
masneto-electro-motor  or  a  dynamo- electric  machine 
with  separate  exciter,  only  even  for  tho  short  time 
necessary  to  develop,  say,  30  foot  pounds  of  mechanical 
woik,  I  anticipate  this  can  be  done  without  using  up  iu 
the  whole  prooeas  more  than  about  35  foot  pounds  ofthe 
eleetrio  enerfre  stored  up  in  the  reservoir,  Binoe  the 
eipoiments  of  Proteasor  Perry  and  m™U  have  sliown 
that,  when  the  motor  is  mnnmg  at  high  speeds  with  a 
light  load,  as  much  as  93  per  oent.  of  the  electric  energy 
pat  into  a  magneto- electtw-motor  i*  given  out  again  as 
mechanical  work  meaanred  by  an  absOTption  dynamo- 


t^m 


It  mav  be 

sal,  althougl 


of  ooal,  although 


,  however,  that  if  a  small  bit 
.  „  —  .uning  a  vast  store  of  energy,  is 
iiot  of  much  pnctieal  use  in  producing  work,  in  conse- 
quence of  tho  absence,  np  to  tho  present  time,  of  a 
proper  ooQverter  of  the  coal's  energy  into  meohanical 
work,  at  any  nte  a  smaU  galvanio  bottery  (a  little 
Darnell's  cell,  for  example)  is  not  only  a  vast  itotehouse 
of  power,  but  contains  a  store  whioh  we  have  the  means 
of  oonvarting,  without  appreoiable  loss,  into  eleetrio 
light  or  mechanical  work.  How,  then,  is  a  Paure's  box 
a  better  store  of  electric  energy  than  a  little  Daniell's 
oellF  This  question  has  precisely  the  same  answer  as, 
"  Why  is  a  pinch  of  dry  gunpowder  better  than  a  pinch 
of  wetF"  Not  because  the  dry  gunpowder  has  more 
energy  In  it  than  wet,  but  because  the  tmergj  stored  up 
in  the  dry  gonpowder  can  be  all,  if  we  wiffl,  naed  up 
quickly,  and  an  explosion  prodoood,  whereas  that  in  tho 
wet  can  only  be  utilised  bit  by  bit.  So  sevan  Faure's 
boxM  will  fsodnoe  an  illumination  of  lOO  candles  in 
Swan  lamp*  I<»  mx  hours,  vrhile  seven  Daniell's 
oella,  or,  indeed,  twice  that  number,  although 
powMsiDg  ■  store  of  power  millions  of  timea  as  great 
aa  that  In  the  Fattre's  boxes,  will  not  illnminato  a 
dn^SwanHgbt. 

"But  while  folly  ncognising  the  gnat  sdvanoe made 
Jn  the  nhieat  by  Plantfi,  and  ttie  noent  imnnrementa 
iDtrodaoei  by  Pauie,  I  do  not  wi^  to  |^  ^  \m.- 


pMSsioi)  that  the  problem  is  by  any  mc«u 
golved,  since,  if  the  attempt  that  Mr.  Feny 
no  doubt  like  many  oth^  eleobidani,  ui 
tionvert  at  a  low  temperstnro  tho  cneny 
(ilectric  energy  meets  with  even  a  fiiny 
iiolution,  then  a  fragment  of  ooal,  or,  it  m* 
•>1  gas  rich  in  carbon  or  carbonic  ciidc 
practical  store  of  energy  of  inoomporablj  p 
fian  any  secondary  battery." 

Sir  William  Thomson,  writing  on  Ih 
points  out  that  the  credit  of  first  ailiiding ' 
lis  the  natural  and  proper  chief  motor  for  i 
the  North  American  ContineDt,  is  dus  to 
)3iemenH,  F.B.5.,  and  adds,  "that,  nodia 
realisable  conditiona  of  intensity,  a  ccppti 
jLTi  inch  diameter  would  sufQoe  to  take  9 
power  from  water  wheels  driven  by  lli 
[loung  only  20  per  cent,  on  the  way)  to  ; 
horse  power  at  a  distance  of  300  Bntiih  id 
the  prune  coat  of  the  copper  amounting  t( 
less  than  £3  per  horse  power  actually  ji 


"  It  will  be  seen  that  I  thoroughly  tn 
Professor  Osborne  Beynolds  in  his  aspin 
utilisation  of  Niagara  as  a  motor,  bnt  tha 
Siemens  nor  I  agree  with  him  in  the  cODi 
he  asserts  in  his  letter  to  yon,  published 
of  to-day,  that  electricity  has  been  trie 
wanting  as  a  means  for  attaining  such  r 
transmission  of  power,  however,  wa*  not  i 
my  letter  to  you  published  in  the  Ti'nM  of 
and  Prof  essorBeynolds'  s  disappointment  w> 
practical  realisanon  of  electric  storage,  bi 
not  provide  a  method  of  porterage  superior 
through  a  wire,  is  like  being  disappei 
invention  of  improvemente  in  water-cai 
reservoirs,  beoause  the  beet  that  can  be  dc 
of  movable  water-cans  and  fixed  water  n 
never  let  the  water-carrier  supersede  water- 
aver  water-pipes  can  be  laid, 

"The  ijoz.  of  ooal  cited  by  Frofc 
Reynolds  as  containing  a  "'H'""  of  foot 
in  it,  is  no  analogy  to  the  Fanre  aoounolai 
the  some  amount  of  energy.  The  aooumi 
ro-charged  with  energy  wiien  it  is  mhau 
fresh  store  drawn  upon  when  needed,  v 
more  than  10  or  15  per  oent.  with  arraiw 
for  praotioal  muposes.  If  coal  conld  a 
that  is  to  say,  if  carbon  could  be  oxtncted 
acid  by  any  eoonomio  prooesa  at  aheaac 
by  the  grawtli  of  p 
imte  energ-  "^  -  - 
.  .    .meialkiL.  _„__ 

j;in  Sir  William  Thomson's  letter,  p.  621 
'its  own"  should  read  '^  my  own.    1 


THE  CULTIYATION  OF  WHEAT-a 
THE  MANUFACfniRB  OP  STEAH 
TU80ANT. 

Por  centuries  tha  mannlaatBre  ot  stnw 
a  Bpedal  art  in  Tuaoany,  aiil  Signa,  one 
industrious  of  Tusoan  towna,  «■•  for  a  I 
centre  of  the  trad^  which,  bowwnr,  WM 
portanoe  andUmitea  imtil  llinsiiiiwlisilhn 


lam 


quamtitiM  w«i«  n 


ttMVM* 

of    the    golden    pla 

sttaw  is  called  tn  1 

daraa  ikdoob,"  wU61>  n 
the  seoond,  "UaEnuu,"  riikkkdAB 
qnaUtyi  andthB"8airtanam,"  iriMbi 
■eB4«4ain4ta»iJfc    Ifc*  P    ■   * 
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*■»  ^nb  tbe  oUier  two  yarietiea  require  a  more 
2^  Seed  is  aown  in  NoTember  and  December, 
!^  to  the  eeason,  the  objeot  being  to  have  the 
^^^heiare  the  heavy  frosts  como,  in  the  pro- 
1 1^  wven  hectolitres  to  each  hectare,  that  is, 
!  "f  bnahels  to  the  acre.  It  is  sown  as 
*  ••  poedble,  in  order  that  the  grrowth  of  the 

•j»7  be  so  impoverished  as  to  produce  a 
r^  at  the  same  time  having  towards  tho 
"^  the  last  knot  the  lightest  and  longest 
.  oido  hills,  with  a  gravelly  soil,  and  high 
'  Isnds  that  have  had  a  surface  ploughing 
^A  harrowing,  are  specially  adapted  to  the 
wire,  low  swampy  gronnds  being  generally 
>  as  dampness  when  tho  stalk  is  well  grown 
the  straw  diaooloured  and  coarse.  The  ground 
fhed  and  dug  up  in  June,  and  left  in  this 
1  until  November,  when  the  soil  is  again 
p,  and  then  it  is  ready  for  sowing.  If  the  soil  is 
r  and  thin,  a  very  Ught  surface  of  manuring 
maUy  used,  but  this  is  not  frequently  resorted 
9  apt  to  render  the  stalk  thin  and  brittle.  The 
Kmis  at  the  end  of  May  or  beginning  of  June ; 
rally  pulled  out  by  hand  by  tho  roots  when 
,  is  naif  developed.  For  uprooting  the  straw, 
naad  sunny  weather  is  selected,  as  tho  rain 
rjr  Injurious  efteot  upon  it,  often  turning  it 
Irlien  uprooted,  the  branches  are  tied  together 
0,  each  sheaf,  or  **  menata,"  is  spread  out  in 
e  of  a  fan  to  dry  in  the  sun,  from  three 
ays  after  which  it  is  stowed  away  in  bams, 
B0t  being  over,  and  the  fields  being  only  in 
fclie  straw  is  again  spread  out  to  catch  the 
ainer  dews,  and  to  bleach  in  the  sun  for  four 
YBj  but  not  the  whole  of  the  crop  at  the  same 
rear  of  a  sudden  rain.  During  this  process  it 
ly  turned  until  all  sides  are  equally  white. 
the  yellow  colour  of  the  straw  was  preferred, 
ihe  extra  white  is  more  sought  after.  Before 
dy  to  be  made  up  into  braids,  hats,  and  orna- 
te straw  has  to  be  again  bleached,  fastened  in 
idles,  and  classified.  It  is  then  cut  close  above 
joint  from  the  top,  and  again  tied  up  in 
idles  containing  about  sixty  stalks  in  each. 
aaU  sheaves  are  then  submerged  in  clear 
>r  four  or  five  minutes,  and  as  soon 
i^ecome  partially  dried,  are  submitted  to  the 
burnt  sulphur  (m  the  proportions  of  one  pound 
xmdrcd  bundl^  of  straw)  for  three  or  four 
L  rooms  adapted  for  the  purpose ;  during  the 
loors  of  these  rooms  are  leit  open.  The  classifl- 

the  straw  is  made  according  to  length  and 
le  ear  or  end  of  the  stalk  having  been  previously 

aU  the  straw  below  the  first  knot  is  used 
nr  forage  or  bedding,  as  it  is  worthless  for  the 
of  making  braids  or  hats.  There  are  no 
,  says  the  United  States  Clonsul  at  Florence,  for 
up  straw,  but  in  almost  every  private  dwelling 
wer  classes  will  be  found  one  or  more  of  the 
imates  attending  to  her  domestic  duties,  and  at 
)  time  making  braids  and  sewing  on  hats.  A 
le  is  found  for  their  work  at  tho  nearest  market, 
in  many  instances,  special  contracts  are  made 
**£attores'*  (straw  brokers)  with  the  work- 
Urectly,  they  supplying  the  straws  into  which 
Is  are  made  up.  Many  women  make  from  28 
ards  of  braids  a  day,  and  some  can  finish 
I  yards  of  oommon  oraids,  but  fine  braids 
very  great  care  and  cleanliness.  Owing 
(zeat  strain  upon  the  eyes,  the  finer  kinds  of 
mn  only  bo  worked  upon  from  two  or  three 
ich  day ;  it  takes,  thereibre,  a  woman  from  four 
ays  to  make  braid  sufficient  for  the  hats  usually 
'  men,  wh3e  for  the  superior  Leghorn  hats  for 
reqnizes  from  five  to  nine  months  for  each  hat. 
odoeaUe  fact  that,  in  several  districts  where  the 
m  mimide,  tbe  workwomen  suffer  greatly  from 


affection  of  the  eyes,  caused  by  too  dose  application  to 
this  kind  of  labour.  Between  1822  and  182G,  women 
employed  in  making  braids  realised  from  6s.  to  7s.  a 
day,  but  at  the  present  time  the  best  braid-makers  and 
hat-sewers  only  make  about  Is.  The  most  important 
centres  of  the  stntw  industry  are  Brozzi,  Signa,  Prato, 
b^esole,  the  Gascntino,  the  Bolognose,  and  tho 
Modencse.  The  province  of  Casentino  is  ono  of  the 
most  industrious  m  Tuscany,  producing  from  300,000 
to  400,000  hats  yearly,  all  for  exportation.  These  hats, 
though  hitherto  comparatively  unknown,  are  now  very 
much  sought  after,  on  accountof  their  strength  and  cheap- 
ness, prices  varying  from4d.  to  Is.  each.  In  the  Bolognose, 
the  straw  manufacture  is  confined  chiefly  to  the  mountain 
districts  along  the  base  of  the  Apennines,  where  the 
inhabitants  of  seventeen  parishes  are  engaged  in 
making  the  cheaper  and  coarser  kinds.  I^ino  and 
Searicalasino  are  the  centre  of  this  trade.  Bologneso 
hats  are  brought  to  Florence  to  be  fashioned,  and  tho 
price  paid  is  from  Is.  6d.  to  2s.  6d.  per  dozen,  and  tho 
quantity  brought  amounts  to  about  120,000  dozen 
yearly.  For  the  last  thirty  years  the  annual  exporta- 
tion of  straw  ffoods  from  Ihuhcany  averaged  12,000,000 
lire,  5,000,000  lire  alone  being  exported  to  tibo  United 
States  in  1878.  By  a  comparison  of  the  three  principal 
products  annually  exported  from  Tuscany,  straw 
goods  show  a  value  of  12,000,000  lire  ;  silk,  5,000,000 
lire,  and  timber,  4,000,000  lire. 


UNITED  STATES  POST-OFFICE. 

The  United  States  Post-office  Dejpartment  has  issued 
a  statement  of  the  results  of  an  inquiry  as  to  the  amotmt 
and  distribution  of  the  postal  business  of  the  country 
during  the  year  ending  Dec.  31,  1880. 

The  whole  number  of  letters  posted  was  1,053,252,876 

„          „          ,,     post-o^rds        „  324,556,440 

,,          „          „    newspapers     „  812,032,000 
,,          ,,          „    magazines      and 

other  periodicals 40,148,792 

The   whole   number   of   packages    of 

merchandise 21,515,832 

Various 468,728,312 

Total 2,720,234,252 

The  number  of  letters  posted  average  twenty-one  for 
each  man,  woman,  and  child  in  the  United  States.  This 
total  is  then  analysed,  and  the  relative  numbers  of  each 
State  given  in  a  table.  The  two  extremes  are,  Alaska, 
with  its  unlettered  population,  and  tho  district  of 
Columbia,  the  centre  of  the  postal  system,  and  the  seat 
of  National  €k>vemment.  In  Alaska,  only  one  inhabit* 
ant  in  five  is  credited  with  one  letter  a  year,  while  in  the 
district  of  Columbia  there  are  85  letters  posted  for  each 
inhabitant.  The  most  letters  are  written  where  there  is 
proportionally  the  largest  intelligent  adult  population 
who  are  away  from  home,  namely,  the  newer  States  and 
Territories.  Colorado  heads  the  list  of  letter- writinff' 
communities,  with  fifty-five  and  a  fraction  to  ea(£ 
inhabitant.  The  settlers  in  Arizona  write  32  letters 
each  a  year,  Dakota  30,  Montana  40,  Nevada  32, 
California  26,  Idaho  25,  and  Wyoming  42.  The  States, 
which  supply  most  of  the  letter-writers  of  the  Terri- 
tories, in  {Edition  to  being  the  great  seats  of  manufac- 
tures and  commerce,  come  next^  New  York,  with  42 
letters  to  each  inhabitant,  Massachusetts  with  39, 
Connecticut  with  38.  The  people  of  the  South  are  not 
letter-writers  generally,  nor  are  they  as  much  given  to 
migration  as  the  people  of  the  north.  The  result  is  that 
the  contributions  of  the  Southern  States  to  the  mail 
bags  are  extremely  small.  The  annual  average  for 
each  inhabitent  of  Alabama  is  7,  Arkansas  8,  Geoma  9, 
Kentucky  9,  Mississippi  6,  North  Carolina  6,  South 
Carolina  7,  Tennessee  7,  West  Virj^inia  8.  The  figores 
for  other  Southern  stated  ftro,  it  wiU  be  sooia^  «iQ(OQffi<«W. 
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the 


CINCHONA  IN  THE  UNITED   STATES. 

Consul  Geueral  Adams,  of  La  Paz,  Bolivia,  Etatea 
Out  he  hafl  no  doubt  but  that  the  diinhona  ma;  be  oul- 
tirated  in  aome  parts  ot  the  United  States,  irtiera  the 
soil  and  climate  are  favoiiTable  to  its  coltore.  After  a 
full  inveeljnti(m  into  tbo  cultivation  of  the  Cinchona 
caliiaya  in  Bolivift,  he  gives  the  (ollowing  information 
to  thoM  wishing  to  make  the  experiment  of  growing 
the  tree  in  the  United  States,  which  is  taken  &om  the 
Oii  and  Drug  ^«n: — "The  seed  is  town  t^oadoast 
upon  a  hot-bed,  snoh  as  gsrdenera  prepare  in  the  spring' 
forthedreSriyTeKBtaUes.  Hie  mannie  of  iLe  llama,  for 
which,  intheUnited6tat«s,iheepmanniemia:htbesnb- 
stitnted,iafreeljniized  with  the  surface  soifof  the  hot- 
bed, and,  as  the  seed  is  vety  high,  it  should  be  slightly 
raked  under,  and  the  surface  kept  moist.  As  bood  as  the 
sprouts  appear  a  shade  should  be  coustruoted  over  the  bed 
oorered  sunpl^  with  leaves,  straw  or  brsnohes  of  treea, 
which,  while  it  protects  the  tender  plants  from  the  hot 
son,  ma;  allow  Uie  rain  to  penetrate  and  fall  gentl;  npon 
them,  and  it  is  adviaable  to  locate  such  hot-beds  on  a 
hill-side,  so  that  the  water  ma<f  quickly  run  off,  cou- 
tinoons  and  limited  moisture  being  required,  rather  tban 
— jititiea  of  water  and  heavy  fal^  of  rain.  As  soon  as 
plant  has  grown  to  a  height  of  from  six  to  eight 
Inabes,  it  is  ready  tor  transplanting.  The  ground 
□hooen  for  a  qnina  plantation  should  also  be  idopiug, 
if  poesiUe  on  tbe  south  side  of  hill  or  mountain,  as 
experience  has  shown  here  that  those  located  on 
level  laud  do  not  proflpor,  and  steep  mountain  ades 
are  here  jveferred.  The  plants  oro  set  at  regular 
intervsLi  eight  feet  apart,  and  it  is  only  nct-essary, 
if  not  bettor,  lo  propare  the  soil  within  a  foot  of 
where  each  plant  is  placed,  as  I  am  assured  that  by 
ploughing  the  wKole  field  tix>  ninbh  moisture  would  be 
retained  in  the  soil.  The  plants  are  then  slightly 
oormed  with  fallen  leaves  or  other  rubbish  to  protect 
them  from  the  hot  sun  a  while  longer,  until  they  show 
« ttrtatg  and  healthy  growth,  after  which  all  further 
oaie  nana  to  be  nnneceasary,  in  Bolivia  at  least,  when 
even  the  weeds  are  bnt  anperScially  rwnoved.  A  damp, 
wMm  climate,  with  haav;  dews  at  night,  and  cloudy 
sky  during  the  days,  rather  than  a  hot,  burning  son— 
such  as  niav  be  foiuid  in  the  monntainous  regions  of 
some  of  the  Southern  8tatea,  like  Alabama  and 
Georgia,  where  mists  and  threatening  cloods  hang 
over  the  monntains  in  summer  and  still  no  si 
frosts  occur  in  vinter — this  seems  to  be  what  if 
quired  for  the  cultivation  of  this  plant :  and  I  shoold 
not  be  Biu^rised  if  the  experiment  should,  under 
such  conditions,  prove  snccessful,  a  result  which 
would,  undoubtedly,  add  greaUy  to  the  wealth  and 
pro^ierity  of  the  Bonth.  Bolivia  beinr  in  the  southern 
bemisphei^i  the  seasons  for  sowing  and  transiJan  tin  gin 
t!ie  United  States  will  have  to  be  ^langed ;  {he  foimer, 
instead  of  October  hero,  should  be  done  in  April,  and  the 
latter  in  Joly,  instead  of  January  here.  Prem  these 
intervals  it  will  be  seen  that  the  seeds  require  a  long 

K'od  to  germinate  and  attain  their  first  growth,  but 
1  all  accounts,  if  the  above  directions  are  followed. 


plant  is  transplanted  and  becomes  firmly  rooted 

shows  a  healthy  growth.    In  from  five  to  six  years  the 

' lo  a  height  of  about  10  feet,  and  6  to  6  Inches 

t  Uiat  age  the  bark  eontains 


RTeatest  per-oentage  of  quinine,  and  is  worth  in  Bolivia 
from  ISO  doUais  to  200  doUan  per  quintal  of  100 
pomids.  When  the  tree  haa  attained  this  aiie  and  age, 
p  is  iBpt  jlown  oloee  to  Vba  toota,  tlie  back  stripped 


assured,  the  per-centage  of  the  aul[diate  oont 

seooud  growth  is  much  smaller  than  that  ga 

method  practised  here.      The  seed  which  I 

mitted  Ihave  procured  from  one  of  the  best 

and  is  warranted  to  be  of  the  caliaaya  roecii 

of  the  dnchonas.     Lately,  since  the  cnltivm 

hss  assumed  such  large  proportjona 

seed  has  become  an  article  of  looal  oo 

:,  should  the  experiments  in  the  Unit«d ! 

successful,  there  would  seem  to  be    no    ( 

obtaining  the  ncceaBarj  seed  in  larger  qaaai 


Ihcbkasb  of  luCiaBATIOlT. 
At  DO  time  in  the  history  of  Hew  Tot 
stadstiGa  of  immigration  furnished   such 

figures  as  at  present.  During  the  week  < 
23,  the  arrivals  of  immigrants  were  30,17 
Saturday  of  that  week  alone,  the  ar 
1,S24,  those  of  the  day  following  be 
Since  the  beginning  ot  the  present  year, 
arrived,  up  to  May  29,  inclusive,  no  fewer  ^ 
which,  when  the  returns  of  the  30tti  ai 
added,  and  which  will  presumably  be  S,000 
an  accurate  idea  of  the  influx  of  immif 
America  through  one  port  alone.  The  n> 
mouth  of  May  alone  exceeds  the  total  nun 
rear  1878.  The  emigrants  arc  deepatd 
Western  States  after  a  very  brief  stay  in 
An  Eiaau.Tioii  Imsmsctiok  Bm 
The  Assembly  has  passed  the  £migrati> 
imposes  a  tax  of  a  dollar  a  head  on  al 
entering  the  country  by  the  port  of  New 
collected  from  the  steam -ship  compmil 
them,  and  devoted  to  defraying  the  expeodi 
the  Commissioners  ot  SmigiHtion.  Emi 
be  inspected,  so  as  to  prevent  forei( 
xporting  cripples,   idiots,   or  oth^ 

Ajoucas  Clahib  fob  thk  Inv^nrcor 
LoomoTTTx. 

In  conneotiou  with  the  centennial  of  t! 
Oeorge  Stephenson,  certain  Americana  an 
against  his  being  designated  the  "  invent 
locomotive.  This  honour  they  claim  for  O^ 
rho,  it  is  alleged,  waa  the 
a  high-pressure  engine,  fi 
obtained  a  patent  in  1788-7.  Kvo  yean  be 
went  to  Albany  in  the  "  CUrmont,"  and 
Tears  before  Stephenson  built  the  ''  Bock 
had  in  use  a  bigh-preesnre  engine,  whid 
motive  and  steam-boat  in  itaeU,  aa  it  w* 
Btcsm  over  the  highway  about  a  mile  and  a 
Schuvlkill  river,  thence  paddling  its  war 
whed  to  Philsdelpbia.  Ihe  couBtrDCtian  of 
which  waa  named.  "  Ernotor  *i»Tiliil»iH«,' 
Americans  conceived  to  wanant  uw  Utb ' 
of  the  loctmiotive  being  aaeo<aated  with  fl 
Evans  rather  than  thi^  of  Stenlwnnii,  1 
genius  they  quite  admit,  aUliaiiglim^Ma 
rather  than  a  first  inTontor. 

[Evans's  oaniage,  lika  all  Hba  m^  loam 
a  oommtm  raad  carriage.  Hsiikatodlab 
it  io  1772. 


Murdook  arss),  but  late 


look  tlTWJ,  1 
a-oamagem 


D  reallT  oil 
■ne^fbU 


oUmlo  iMtehmi 
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jx  OD  isila,  KB  well  as  a 


■dtorar 


3  of  the  fUnoe  U  similar   to  that  of  para 


ite  of  Ewttn-aqnan  ,  ._ 

rit  to  ivn  Kodued  the  looomotire  a  praotioal 
'Willi  ja  the  oradit  whioh  Mb  tme  frieada  nlaim 
and  tUa  will  not  ba  leaaened  b^  aaj  of  the 
BM  anooaaafol  efloita  of  earlier  inTeiitora.  No 
.  any  knowUdgB  of  the  earlj  history  of  the 
gina  would  aaaign  the  merit  of  inventiiig  the 
re  to  Qecsge  Stephataon.— Ed.  S.  e/A.  Jl.] 
amtsan  tem  Bapiditt  or  LoooiconvBa. 

Qm  Tspiditj  of  tils  looomotive  b;  the  appuca- 
le  priudple  that  a  amall  wheel,  when  driTen 
a  one,  nalEea  moi«  nrolutiaiui  thtui  the  motor 
ff'itb  him  it  has  not 
ror;   " 


a  Btoam- carnage ;  tbe   jippearance  of  the  fl&rOLe  is  Aimilar   to  that 
droolar  tram  near  the   liydioaien,  that  ia,  SMUoely  TiaibU,  although  p 

■""1.    It  wa«  Stephen-    jfteat  hestiiur  proportiaB.  

NewYotkTuil.iSai.  J.T.T. 


I  ha*  paaaed  into  the  experimental  stare — 
B  having  Doea  oonstmoted  on  this  principle, 
iiiie  drew  a  train  full  of  high  offioioU  over  the 
Soothem  Railway,  from  Amheratburf  to  Bt. 

a  diatanoe  of  111  milee,  ia  98 mimites.  That 
bip  was  ootuidered  aatlBfaatory,  ia  evident 
{act  that  the  offiaials  hare  (fiven  orders  for 
'gi""*  to  be  oonatraoted  on  the  same  model. 

■■HoLLum  HniBOOBit  FaaasaB"  Apflisd 

TO  THS  STKiv-mrama. 
notlier  improrement  npon  the  ateam-eagine, 
h&yiag  reference  to  the  method  of  beating  tbt 
This  is  not  eSeoted  by  ooke  or  ooals  oa  hereto- 
liy  hydrogen  gas,  wmoh  is  generated  as  it  i^ 
)d-  The  principle  of  forming  gas  by  the  unioiL 
heated  steam  with  an  hydro-oarboD  has  lonf 
wn,  but  by  the  method  adopted  by  Dr.  Charleii 
of  Chicago,  and  hence  named  the  Holland 
X  pnxwes,  it  is  stated  that  a  gt«ater  degree  of 
(U  TeBolled  than  by  any  other.  This  system  ot 
was  applied  to  looomimves  more  than  a  year 

it  ia  tmly  now  that  it  haa  been  improved  in 
legiee  aa  to  challenge  Tniblio  attention.      By 
liriet  Booonot  ot  an  engme  on  the  Flatbosh  a    ' 
daad  Bailroad,  some  idea  will  be  had  of  t 
I  th«  heating  appMttna.     The  fire-obomber 
(eight  feet  by  toree)  is  floored  with  iron  plat 

•za  screwed  36S  barners,  whioh  pTojeot  npwardij 
wo  inches,  each  being  enclosed  by  an  open 
-whioh  Bote  like  a  lamp  chimney  to  its  flame.  In 
mber  are  also  fonr  strong  iron  retorte,  which 
Mited  by  iron  ppea  with  the  water  tank  of  the 
■IL  oil  tKik  on  tbe  tender,  and  the  steam  apaix.- 
Mdlar.  When  anfflcdeotly  heated,  the  retorts 
lev-heated  steam  and  petroleum  vapour  together 
i2  bameEB,  a  ■*«**■'"  number  of  which  are  onder 
■^  and  aostain  Uuiz  heat.  From  a  carefnllr 
ial,  dke  statistioa  of  which  have  been  fomished, 
ata  that  it  toiA  aevoity  minutes  to  raise  the 
p  to  ten  pounds  pleasure,  five  and  a-haU  gallons 
ning  beok  nsed  in  doinv  so.  In  fifteen  minute^ 
ia  preeiare  was  doubled,  at  na  eipenditme  of 
id  thrse-qaarter  gallons.  After  this  the  piessacc 
A  with  great  rapMity  uid  at  a  greatly  deareaaed 
Itore  of  the  oil,  whioh  is  a  very  cheap  produc  t 
doa.  Whan  the  piesBnze  reached  about  sevantv 
,  It  only  requiied  four  minutes  to  raise  it  each 
adaorer  this  until  it  reaohed  120  pounds,  the 
■uded  (n  each  of  these  ten  poimds  bong  one 
The  total  tine  from  lighting  to  the  obtaining 
maximnm  preanue  biere  mentioned  (and  after 

?  which  the  annne  was  despatohcHl  on  its 
waa  two  and  a^half  horns,  twenty-siz  gallona 
kving  bean  uaed.  l^iis  oil,  or  naphtha,  I  have 
I  ytaj  nhe^v  the  whole  cost  of  the  twenty-six 
bring  hne  onl^  78  cente.,  or  3b.  I^d.  EagLie)i 
Woen  ooal  u  employed  to  effect  the  samp 
•  ton  and  a-half  is  satd  to  be  inquired,  costin)- 
ut.  It  la  mtddmed  that,  at  a  eost  of  3S  cents. 
L)  per  hoar,  &  fatt  train  may  be  nau     The 


SWAN  ELECTRIO  LAMP  AT  PLEASLEr 

COLLIERY, 
rhe  Ronl  Comminionera  opon  Aeoideots  in  Uioes, 
iududing  Profeesor  Abel,  Mr.  Warington  Smyth,  Pro- 
fdssor  Tyndill,  and  others,  made  an  examination  lost 
ireek  of  tbe  eiperimente  on  the  applicatioD  of  eleotrio 
lighting  to  ooal  mines,  which  are  being  carried  out  at 
he  PlMsley  Colliery,  near  Mansfield.  The  pita  are 
ibout  1,600  ft.  deep,  and  the  workings  are  very  eiten- 
lire,  but  in  the  preesnt  instanoe  the  light  was  applied 
»  three  workings  only,  sitnated  at  a  distance  of  about 
jne-third  of  a  mile  from  the  bottom  of  the  pits.  The 
;wan  system  was  adopted,  and  the  arraogemente  were 
<;aiTied  out  by  Ueeen.  R.  £.  Crompton  and  Co.  The 
limps  thems^ves  were  enolosed  in  lontemB  of  a  very 
iagenioQB  oonstruotion,  deidgiiod  and  made  by  Messrs. 
Orompton,  which  enabled  the  very  fragile  glass  bulbs 
be  oarriad  about  without  fear  of  aomdent,  and  at 
I  same  time  rendered  it  impossible  that  Uie  fiaO' 
e  of  tlie  lamp  within  oould  oaoae  an  explosion, 
amnoh  as  the  air  inside  the  lontsm  would  suffice  for 
the  instantaneous  oombustiou  of  the  carbon  filamente 
liefore  the  flame  oould  be  communioated  to  the  external 
itir.  In  working  the  ooal,  the  men  undercut  the  faoe  to 
the  depth  of  some  five  or  mi  feet,  and  the  sup«iacum< 
'  mass  is  then  brought  down  bv  wedges  or  blast- 
It  ia  said  that  the  new  lamp  was  found 
to  be  admirably  suited  for  the  reqoiremente  of  the 
\vorkers,  since  it  not  only  gave  a  light  many  times  as 
intense  as  the  Ughte  it  replaced,  but  it  was  equally 
tirilliant  in  whatever  pomtion  it  waa  plaoad,  and  it  re- 
>iuiied  absolutely  no  attention.  In  addition  to  the 
lamps  which  were  need  in  the  actual  workings  ot  the 
pit,  the  pit  bottom  was  lighted  up  with  similar  lamps. 
The  number  of  lighte  employed  waa  SI  in  all,  which 
were  worked  by  the  currant  of  an  ordinary  Qramme 
mainline  driven  by  a  portable  engine  plaoed  near  the 
top  of  the  upoaat  shaft. 


COBAESFOHSEKCX. 


The  important  and  opportune  oontribntion  ot  Mr. 
Hyde  Clarke,  in  oar  laal  Jmiriial,  is  of  snob  ntal  im- 
portouoe  to  the  glory,  wealth,  and  pro^reea  of  this 
country,  and  the  working  classes  in  particolu',  that  I 
venture  to  supplement  his  stalement  by  some  facte  that 
are  within  my  own  knowledge,  that  confirm  folly  the 
truth  and  wisdom  of  his  remark^  which  I  oonaidBr 
should  be  received  by  all  leaders  of  opinion  as  a  warn- 
ing that  the  time  has  arrived  when  aome  action  shonld 
be  taken  to  den.and  ot  tiie  Oovemment  the  ap- 
pointment ot  a  Minister  to  look  after  our  oommeroe, 
both  home,  oolonlal,  and  foreign,  and  to  prevent  in 
time  the  ruin  that  the  one-sided  ^ee  trade,  ngoUted 
as  it  ia  against  our  oountrymeu  in  every  trade  and 
calling,  is  fast  bringing  about. 

I  will  oonfine  this  letter  to  the  following  fact. 
Within  the  last  tew  weeks  it  has  come  to  my  know- 
ledge that  one  of  our  oldest  esteblishod  snd  well-known 
West  India  merchante'  house  in  London  has,  with  a 
view  to  ooontecaot  the  impending  ruin  oaused  by 
foreign  Oovernment  sngar  bonntjes,  opened  a  houaa  n 
busiueas  in  New  York,  that  a  few  months  has  satisfied 
them  and  their  British  West  Indian  friends  that  it  ia 
muoh  more  profitable  to  send  their  sngan  to  that 
toidga  QDantrj  tluui  to  th«  old  ootmbf.    "nw  «Epni- 
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tuent  is  ao  auoceaafiil,  that  they  are  about  Coming 
braooh  houses  at  Phil»ddphi&,  Boaton,  tmd  Haliiaa. 

The  last  West  Indian  "iiljI  brought  me  &  latter  from 
an  old  frimd  of  forty  yeara  standing,  in  whioh  hfi 
remarks : — "  I  oanflLder  Weat  ladious  are  in  a  much 
better  position  than  in  my  recolleotion,  noirthatwetiavi^ 
ree-iilar  oonmumication  with,  and  sales  in,  America." 

It  was  onlj  recently  that  tlie  IYbih,  in  supporting  it« 
trelL-koown  tree  trade  Tiaws,  admitted  that  our  eiportK 
were  falling  oS;  that  our  Imports  paid  for  in  loouiy 
were  enoimoufily  inoreasinfr ;  that  out  foreign  tradt 
la  exports  was  diminishing,  except  in  machinery 
(maohmery  to  make  goods  to  m«et  ns  m  erary  market) ; 
aod  that  we  should  do  well  to  onltiv»te  oloter  intjinacy 
irith  OUT  own  ooloniea. 

I  have  reason  to  believe  that  half  the  exports  from 
the  West  Indies  this  year  will  be  sent  to  the  ITiuted 
Btates,  and  I  am  of  opinion  that  in  a  very  few  yeiire 
these  onoe  nutgnifioent  posseesioQS  of  the  English  (Aown 
will  have  peaceably  passed  away  from  ua,  to  the  seriuiu 
loss  of  OUT  working  olaases ;  for  they  may  depend  up.in 
it  that  those  who  rooeive  the  sugar  will  manufacture  ili 
maohint      —     '  "' — """ 

soppl 

Amerioauise  their  children.    And  I  am  able  to  stut 
that  already  the  loss  to  us  at  home  is  very  conaiilan.Llt 


j^hinary  tc 
iply  all  tl 


under  thest.     _^._         „    

ing  in  each  direction  the  industry  of  the  ti 
while  old  England  allows  her  shipa  to  rot  ui  uuia,  uuu 
her  onoe  industrious  population  to  be  left  out  in  the  colil . 
Depend  upon  it  thete  is  too  muoh  energy  and  goi>d 
Muse  left  in  ns  yet,  for  this  state  of  things  to  oontiuuc 
muoh  longer,  and  the  cir  from  the  working  nlrtnimn  will 
be.  Protection  to  native  industry. 

HsiraT  LiooQis. 
Ii  LsdbrAs-aiiiais,  Vf., 


BOTES   OV   BOOKS. 


tsgendarrBUteryoftlMlfMrii.    New  Zealand,  l»m. 

This  ^per  conmeta  of  a  seriee  of  extracts  frbm  a 
compilation  of  the  "  Legendary  History  of  the  Maoii*  " 
which  has  lately  been  preisented  to  bc^  Houses  of  llu' 
General  Aaaembly  of  Hew  Zealand,  and  printed.  Fr.  m 
the  memonmdam,  by  Mr.  John  White,  it  appears  llml 
the  difierent  canoes  that  came  to  thcHe  ialaoda  were  ili»- 
tinct  migrations  of  the  same  people,  all  coming  origunlly 
frcon  one  distant  home ;  having  parted  in  the  PiciEc 
Ooean,  they  had  rested  for  a  time,  some  in  one  group 
and  some  in  another  of  the  diSerent  dusters  of  i^ndK. 
"IlieBe  various  migrations;  orpartsof  agreatmigration, 
had  evidently  met  and  become  partially  amalganmU'il 
with  other  branches  of  a  race  provioiuily  located  in 
those  islands.    By  this  contact  the  Uaon  had leai-uid 
wonta  of  another  language,   and  had   modified   ii    ~ 
•Itemed  his  mythology,  thereby  giving-  rise  to  the  dilf  i 
enoe  apparent  at  the  rennion  of  the  Uaori  peopli 
Ifaw  ZMland."  Hr.  White  found  names  in  a  geneal.' 
of  the  Kings  of  Hawaild,  or  Sandwich  Islands,  pri-it 
in  1S3S,  which  are  identical  with  those  of  chiefs  gh 
in  the  genealo^  uf  the  New  Zealand,  Takitoma,  :i 
Alawa  mi^boa.    In  compiling  this  histoty  of  t 
Uaoris,  itis  proposBd  "  to  give  the  oral  tiaditions  li 
secntJTe^,  placing  those  first  wbioh  relate  ' 


which  other  Polynesians  have 
junancvaa  as  may  appear  Only  relating  to  the  same  uir- 
cnrmtannss  as  tnoM  given  in  the  Ma^  traditionB,  thus 
•ftndfa^r  tothcMBwhoiuy  wisbto  ocsctiau^  labiect 
*  i<M(<  liHt'-pcJnt  ftg  tnrtbat  weawh."        <o 


The  following  works  luve  been  present 

The  Fields  of  Oreat  Britain.  A  Text-bool 
culture.  By  Hugh  Clements.  (London 
Iiookwood,  and  Co..  1881.]     Presented  bytla 

Horticnlhiral  Buildioge.  ByF.A.  FawW 
B.  T.  Batsford.)     Presented  by  the  Aathor. 

Catalogua  of  the  Library  of  the  Institute  of 
(London:  Institnteof  Actuaries,  Nov.,  1890.) 
by  the  Institute. 

Aristology,  or  the  Art  of  Dining.  By  Thm 
a.A.  With  Preface  and  Note*  by  Fehi 
London;  George  Bell  and  Sons,  1S8I.;  1^ 
iir  Henry  Cde,  KC.B. 

Chapters  on  the  History  of  Old  St.  Fsol 
Sparrow  Simpson,  D.D.,  F.3.A.  (Loai 
Stock,  1831.)    Presented  by  the  Pnblisber. 


MUTUrOfl  FOB  lEE  EBSUTSB  W. 

MosDiT,  Juke  IMH..  J)amettic  Bunomv  CongnH 
Albert  Hall.  B.W.),  8  p.m.    A>i»>rr>a.-i» 
ProraeDble. 
Asiatic,  22,  AIbeniail&4tr«ti  W.,  3  pjn. 
'CniSDiY.  JuBB  ai>T...Don 


Hime  Statuses  > 
Zaologlcal,  II 
WsMiSDiv,  Juki  l»XD...Dom«tii:  E 
Boyil  Albert  ^M 

Otologka),  Boil 


„ Crttapfth 

With  a  Noto  bv  Ptot,  H.  O.  Sodey. 
HoUin^ortli,  "  Deecnptioa  of  a  l'e^-b» 
AhI  witb  tho  BouldflT-drift  at  Oldham-^' 

eui."  6.  Hi.  E.  J.  Dunn,  -tfoUa  on 
Fieia«,  Bouth  AfriOL."  6.  Mr.  P.  H.  ( 
New  Camaiula  trom  the  KeUony  B 
Ojinm  a.  Buckmaa.  '■  BeHiiptiTc  CaUk 
nltcfi  nom  the  8hat»nH  liMricL" 

Boyal  Society  of  JjUmtuiE,  4,  St.  Mattin 
Sp.m.  ISi.CF.Ketij.'-Theatanmsti 
in  tbB  EddaiB  MjUkJoct"    Part  II. 

Buatazif  Inititule  of  Onat  Britain,  9,  Cood 
Sp.m.  Pmf.  W.  H.  Coifleld,  "Tbt  Pi 
t£e  Sewage  QneMian." 

BoTal  Botanic.  InnOHdRlc,  Revenl'a'part 
Erening  Hte  ud  Elonl  Bxlubitiaii. 
ThdudiI(^  Jun   2SU).^J)<niieitie  EeouDoiy  Cot 
llnrltoll 


B^  Albat  HsU),  1 


Boidfltr  for  Uie  Bnoosraovment  i 
•tnet,  W..  a  pm.  "nuid  Ox 
BonI  Bodely  dob.  WOlia'a- 

T,  Juiia  a<TH...Donie*t3c  Eecmuny  Ooogrcn 
or  TBI  aooiiTY  or  Ajt«1,  ilaja.  and  71 
Meeting.) 
Bonl  United  Savue  b^itntlDO.  WliiMia 
Ctiitaln  J.  B.  lAOilair,  "  The  Fmoiotioii 
the  '^ ' —  Serrioe,  tbor  Traiaiiw,  and 

PhilOlaiiiDal,  Unlnnl^  OslleBe,  W.C,  S 
HarS^uTitm.,  "An«a  Bueu,  and  tki 

Qnakett  WaaoMlttl  Gbb,  TJaimritr  < 
Spjn.    Ifr.fi.W.MsM.  "AKevSpM 


msts   ea.  OoBait   bdMlaa.''    a. 

BtawMtfH]Xr.V..ai(-- 

_irta>aibSBpa>atIk 
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t$/or(k§  BMkhftkoiMU  (tiir§Mti  to 

-     w,a. 
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FIVAVGIAL    STATEMSHT. 

The  following  statement  is  published  in  this 
week's  Journal^  in  aocordanoe  with  sec.  40  of  the 
Society's  Bye-laws : — 


JRERS'    STATEMENT    OP    RECEIPTS,    PAYMENTS,    AND    EXPENDITURB, 
FOR    THE    TEAR    ENDING    MAY    3l9r,     1881. 


m.  Contts  and  Co.*  81st 
I  of  Secretary 


£  a.  d.       £   a.  d. 


441  15  11 
4  15    7 


446  11    6 


reodTed  during  the  year 
bers  and  Institutions  in 
6,006  10    0 

tions 609    0    0 

6,614  10    0 

!  Interest 647    8  11 

I :  —  Prince      Ck>nsort  a 

I.  theOoeen) 26    6    0 

71    •    0 


97  11    0 
»  (receipts  for  gas,  &c.) ,  ^?*  ,?    ? 

its    IfW*    13     4 


diings  

Hnres 

Sconomy  Beporta 


lucation  Beporta  

ftlth  Conference  Beports 

st-cords 

ns 


13  10    0 

96  19    6 

1  18    9 

184    6    7 

8    9 

8  13  10 

1    3  10 

12    6 


187  13    9 


iS9,486    8    6 


Cr. 

£    a.  d. 
By  Hooae  and  Premises :~ 

Bent,  Bates,  and  Taxes 843  16   0 

Insurance,  Oas,  Coal,  House 
diarges,  and  charges  incidental 

to  ordinary  meetmgs 272    9    3 

Bepairs  and  Alterations  (including 
new  drains  £247,  and  lavatory 
£91)    469  19 


£    a.  d. 


If 


6 


Officer- 
Salaries  and  Wages 1,838    111 

Stationery,    Office  Printing,   and 

lithography    288    8    8 

Advertising 100  16    1 

Postage      Stamps,      Messengers' 
Fares,  and  Parcels 209   6   6 


1,076    8    9 


„  Cleaning  Barrv's  Paintings 

„  Library,  Bookoindmg,  &c 

„  Conversazione 

„  Journal,  including  Printing,  Stamps*  and  Dia- 
tribution  

„  Advertisements  (Agents  and  Printhig)  

„  Union  of  Institutions,  including  Ex- 
aminations, Fdses,  Fees,  Postage, 

Printing,  &g 438  12    6 

Prince  Conaort's  Prise 26   6   0 


„  Conference  on  Public  Health,  1880  

t»  It  Domestio  Economy,  1881 

„  Medals:— 

Albert  (1879  &  1880) 42    4    6 

Society's  (see also*' Committees")       22   8    6 


2,486    7  1 

87    0  0 

108  13  2 

284    4  9 

2,016  12  2 

644    2  0 


468  17    6 

106  10  10 

73    8  10 


y)  Prises:— 

Owen  Jones 

Sanitation  of  Houses 


—       64   8   0 


10    6 
8  11 


0 
0 


it 

ft 


»» 


Cantor  Lectures , 

Juvenile  Lectures 

Sections: — 

Applied  Chemistry  and  Physios 74  11 

Foreign  and  Colonial  60  16 

Indian  61    0 

Sanitary   23   9 


18  16    0 

206    8    6 

21    9    0 


0 
0 
0 
0 


„  National  Training  School  for  Music... 
„  Committees : — 

Food 

Memorial  Tablets 

Musical  Education  

Patents 

Plant  Labels  

Poisonous  Colours 

Protection  of  Ships  from  Fire  (in- 
cluding Medal)  

General  charges 


208  16    0 
164    9    6 


3  19 

21  12 

14    9 

16  17 

17 

6  14 


8 
6 
8 
8 
0 
0 


21  16    6 
15    2    8 


„  Art  Workmanship  Exhibition 

„  Copyright  (grant  to  Law  Amendin<mt  Society) 

„  Annuity  to  Mrs.  Cantor 26    0    0 

Mrs.  Le  Neve  Foster 100   0   0 


t« 


>i 


f> 


„  Investmentof  lifeOompositions  (£609)  andbalanee 
due  to  Endowment  Fund  (£98  9s.  9d. )  in  par- 
chase  of  £709  12b.  lOd.  reduced  8per  cent.  Aock 


99    9    8 

6    7    8 

10  10    0 


125   0    0 
702    9    9 


„  Caah  at  Messrs.  Ooutta  and  Co.,  81st 

Maf,  1881 768    2    6 

„  Ditto  m  hands  of  Secretary   16    2   9 


8,716    8    4 


769    6    S 


£8,486    8   6 
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Liabilities. 

*  £    8.  d.       £  B.  d. 

TbTradennen'sBillfl 491    «  8 

„  Ratea ^  15  0 

„  Examiners'  Fee« 5J  ^H  S 

,,  Examinatioii  Frizes  *^    "  ^ 

"  Sir  Walter  Trevelj'an's  Prize 100    0  0 

„  Sections:  — Colonial,   Chemical,  and  „^    ^  ^ 

Indian  170    0    0 

^^^  901  13    8 

EzooM  of  Assets  over  Liabilities ..8,617    G  10 


,'' 


,/ 


^ 


X 


X 


£9,520    0    6 


£    I.  i   ii 
By  Society's  Funds  invested  in— 

Beduoed  8  per  CenL  Stodk, 
£4,754  7s.  7d.,  worth  on  31st  Biar, 
£4,778  8a.  lOd.,  less  £686  as.  ad., 
reserved   to  meet   Trosti  stated 

below i»U3   0  7 

£217  Great  Indian  PeninsQla  Bailway 
4  percent.  Debenture  Stook,  worth 
onSlstMay    33i    i  0 

n  Bubscriptions  of  the  year  nnooUected     749  14  u 
„  Arrears,  estimated  as  recoverable 300  0  0 

I    „  Property    of    the    Society,    including    Barry'i 

Kotuires  and  Lease  J/* 

„  Advertisements  on  the  Books  due  and  in  course  of 

execution*  li* 

,,  Cash  at  Menrs.  Coutts  and  Co.,  Slst 

May   '^"^   2  5 

„  Ditto  on  Deposit 100   0  0 

„  Ditto  in  hands  of  Secretary  (Petty 

Cash) 16    2  9 


£9, 


*  A  portion  of  this  sum  is  liable  to  charges  for  printing. 


Stocks  ajxd  Cash  SrANDnra  in  the  Naxe  of  the  Soodstt. 


Consols £4,8D1 

New  8  per  Cents   388 

Beduoed  3  per  Cents   4,7&4 

United  States  6  per  Cent  Funded  Bonds,  1871  (2,500  dollara) 609 

Oude  and  Bohilcund  Bailway  6  per  Cent.  Guaranteed  Stock 2,150 

Bombay  and  Baroda                 do.                       do.                 2,460 

Canada  4  per  Cents 423 

India4  per  Cents 106  18 

Great  Indian  Peninsula  Bailway  4  per  Cent.  Guaranteed  Debenture  Stock 2,170    0 

MetropoUtan  8^  per  Cent.  Stock 543  14 

Cash  on  deposit  at  Messrs.  Coutts  and  Co 100    0 

Tbust  Funds  Inolttded  in  the  above. 


6 
1 

7 

1 

0 
0 
0 


4 

4 

7 

3 

0 

0 

0 

7 

0 

a 

0 


1.  Dr.  8winey*s  Bequest  

2.  John  Stock's  Trust    

3.  Benjamin  Shaw's  Trust  for  Industrial  Hygitoo 

Prize 

4.  North  London  Exhibition  Trust 

5.  Fothergill's  Trust 

6.  J.  Murray,  in  aid  of  a  Building  Fund   

7.  Subscriptions  to  an  Endowment  Fund  

8.  Dr.  Alored's  Bequeat   

9.  Thomas  Howard's  Bf  quest 

10.  Dr.  Cantor's  Bequest 


11.  Owen  Jones  Memorial  Tiust 


12.  Mulready  Trust 


£4,500    0 
100    0 

133    6 

157  19 
388    1 

60  0 
626    2 

90    0 

600    0 

6,052  19 

400    0 

109  12 


0   Consols,  diargeable  with  a  sum  of  £200  onoe  in  five  ye 
0  „  „  the  Award  of  a  Medal. 


»» 

»» 


ft 


»» 


Interest  as  all 


13.  Alfred  Davis's  Bequest 1,800    0    0 


14.  Memorial  Window  Fund 

16.  Sir  Walter  Trevelyan's  Prize 


346    0 

100    0 


8 

8  «,  ,,  ,,  ♦» 

4    New  3  per  Cents,  chargeable  with  the  Award  of  a  Ho 

0) 

8  >  Invested  in  Beducod  3  per  Cent  Stock. 

0) 

„  United  States 6per Cent.  Funded B<mds, 
.,  Bombay  and  Baroda    and    Oude    and 

Guaranteed  Bailway  Stock. 
„  Canada  4  per  Cent.  Stock,  charged  with  tl 

Prizes  to  Art  Students. 
„  India  4  per  Cent.  Stock,  the  Interest  tc 

to  keeping  Monument  in  rvitair  an«l 

Prizes  to  Art  Students. 
„  Great  Indian  Peninsula  4  per  Cent.  Guv 

way  Dcbentiu-e  Stock. 
„  Metroxwlitan  3i  per  Cent.  Stock. 


it 


»» 


tt 


»♦ 


0 


0    On  Deposit  with  Messrs.  Coutts  fuxd  Co, 


The  BeeeipU  of  the  Society  set  forth  above  have  been  credited  by  Messrs.  Coutts  and  Co, 
The  Fayments  set  forth  above  have  been  made  by  authority  of  the  Council. 

The  Assets^  represented  by  Stock  at  the  Bank  of  England^  and  sMurities^  cash  on  deposit,  and  eash  halemee 
Coutts,  as  above  set  forth,  have  been  duly  verified, 

Owen  Roberts,      )  Treasunrs. 
J.  Oia)FiEij>  Chadwick,  F.C.A.,  At 
Sodety*B  House,  Addphi,  17th  June,  1881.  H.  Tbubican  Wood,  Secretary. 


AJSnSVAL  OSKEEAL  HEETINO. 


The  Coimoil  hereby  give  notico  that  the  One- 
Hundred  andTwenty-seventh  Annual  General  Moot- 
ing,  for  the  purpose  of  recoiylng  the  Council^s 
Beport  and  the  Treasurer's  statement  of  receipts, 
payments,  and  expenditure  during  the  past  year, 
and  also  for  tlie  election  of  officers  and  new 
Members,  will  be  held,  in  accordat^ce  mV\i  W\^\ 


Bye-laws,  on  Wednesday,  the  29ih  of  J 
o*clock  p.m. 

The  CounoQ  think  it  well  to  oaQ  th 
attention  of  Members  to  the  aboTB  notio 
express  their  hope  that  Memben  may  ifai 
Tcniont  to  attend,  and  reoeiye  tiie  repo 
Council  on  the  work  of  the  Semmu 
(By  Order  of  the  OomBdl) 
H.  TRXTBMAir  WooDi  8cc 


JOXJENAL  OP  THE  SOOEETT  OF  ARTS,  June  24,  1881. 


637 


AIT  FVBmUU  EXHUinOV. 

lie  Exhibition  of  Worki  of  Art  Applied  to 
idture,  in  oonnection  witk  the  Exhibition  of 
•  Arts  at  the  Boyal  Albert  Hall,  it  now  open 
y.  A  non-transferable  season  ticket  will  be 
i  to  any  member  of  the  Society  on  application 
k  Secretary. 


tOCEESISGS   OF   THE    SOCIETY. 


BOXESnC  XCOVOKT  0OHOBE88. 

9  Congress  was  opened  on  Honday  evening, 
Inst.,  with  a  conversazione  and  musical 
enade  in  the  Boyal  Albert  Hall  and  Con- 
[ory  of  the  Boyal  Horticultural  Society. 
( was  a  display  of  flowers  in  the  Conserratory 
9  £oy^  Horticultural  Society,  which,  with 
d joining  arcades,  were  illuminated  by  the 
mg  systems  of  electric  lighting: — Siemens 
.  by  Messrs.  Siemens;  the  Maxim  incan- 
it  light,  by  the  Electric  Light  and  Power 
ator  Company ;  and  the  Crompton  light,  by 
t.  !E.  Crompton.  An  instrumental  concert 
^▼en  by  the  band  of  the  Boyal  Military 
m,  in  the  Boyal  Horticultural  Society's 
rratory,  and  by  the  band  of  the  Cold- 
a.  Guards,  in  the  Boyal  Albert  Hall.  There 
ilso  a  selection  of  vocal  and  instrumental 
,  by  the  scholars  of  the  National  Training 
1  for  Music,  imder  the  direction  of  Dr.  Stainer ; 
•ctdon  of  part-songs,  by  the  students  of  St. 
*8  Training  College,  conducted  by  Mr.  Owen 
!D,  and  by  children  taught  on  the  Tonic  Sol- 
lethod,  conducted  by  Mr.  John  Evans,  In- 
or  of  Singing  to  the  Board  School  of 
on.  The  exhibition  of  school  needlework  by 
ren  in  public  elementary  and  other  schools 
>me  and  abroad,  was  on  view  in  the  East 
tre  of  the  Boyal  Albert  Hall. 
9  meetings  for  the  reading  of  papers  and 
Bsion  commenced  with  the  meeting  of  Section 
Methods  of  Teaching  and  Examining  in 
Bstic  Economy,  in  the  Great  Boom  of  the 
ty  on  Tuesday,  June  2l8t,  1881,  the 
rrESS  OF  AiELiE  in  the  chair,  with  Sir 
KY  Cole,  K.C.B.,  as  assessor. 

9  first  ptper  read  was  by  Lady  8tnart  Hogg,  on 
)  Teachmg  and  Superintend^Lce  by  Women  in 
mtary  Schools." 

ly  Stuart  Hogg  wished  to  add  that,  when  abroad,  she 
fien  noticed  how  very  helpless  our  countrywomen 
Hie  husbands  of  the  women,  to  whose  ignorance 
aestio  matters  reference  was  made  in  the  paper,  were 
Illy  getting  far  better  wages  than  many  mechanics 
olwmy  olens  in  England,  and  yet  they  were  unable 
re  any  money,  from  having  to  maintain  so  many 


servants.  With  regard  to  soldiers'  wives,  they  were 
absolutely  dependent  on  the  ladies  to  cut  out  their  tlung^ 
for  them.  She  therefore  thought  that  this  movement 
would  be  of  enormous  value  in  making  Englishwomen 
really  as  useful  as  the  corresponding  olasMs  in  both 
France  and  Grermany. 

The  Bev.  J.  P.  Faunthorpe,  before  reading  the  next 
paper,  begged  leave  to  state  that  he  had  recently  heard 
that  the  mspectors  of  needlework  in  Eranoe  were  ex- 
clusively women. 

Paper  read  was,  *'  Suggested  Outlines  of  a  Flan  for 
Establishing  Women's  Inspection  of  the  Teaching  of 
Domestic  Economy  by  Counties,"  proposed  by  some 
members  of  the  Executive  Committee  of  the  Congress 
(Sir  Henry  Cole,  Bev.  Newton  Price,  and  Bev.  J.  P. 
Jraunthorpe). 

Hr.  Hostyn  Prioe  (one  of  her  Majesty's  Inspectors  of 
Schools  for  Monmouthshire)  said  aU  inspectors  of 
schools  would  cordially  agree  with  what  had  been  said 
by  Lady  Stuart  Hogg  as  to  the  desirability  of  ia- 
speotion  of  needlework  by  ladies.  He  would,  nowever, 
not  wish  to  hamper  them  with  so  exhausting  a  work  as 
a  progress  throughout  the  counties,  and  would  suggest 
that  some  system  should  be  organised  rather  for 
enabling  the  inspection  to  be  carried  out  at  head- 
quarters. It  might  not  be  out  of  place  altogether  that,  as  a 
Grovemment  Inspector  of  Schools,  he  should  offer  a  few 
remarks  on  the  progress  of  teaching  domestic  economy  in 
his  district  for  the  criticism  of  ladies  present.  Being  a 
Government  officer,  acting  under  the  direction  of  the 
Education  Department,  ho  must  not  be  supposed  for  a 
moment  to  be  officially  critioisinK  any  part  of  the 
syllabus  of  the  Code  sanctioned  by  his  superiors.  And 
any  remarks  he  might  make,  therefore,  must  be  taken 
simply  as  offered  in  his  private  character  of  listener  at 
this  Uongress.  Mr.  Price  then  g^ve  an  account  of  the 
need,  in  his  Monmouthshire  district,  for  such  inctruo- 
tion  as  was  proposed  in  the  papers  read,  and  of  the 
work  being  done  there. 

Paper  on  **  County  Organisations  for  Teaching 
Branches  of  Domestic  Economy,"  was  road  by  the  Bev. 
Mewton  Price,  M.A. 

Mr.  Stephen  Xitohell  said  that  the  method  of  teaching 
by  books  was  at  fault.  Papers  were  sent  in  to  the 
Science  and  Art  Department  in  ^reat  numbers,  but, 
though  without  any  outward  distmctions,  they  could 
be  tiaced  to  particular  tschools  by  internal  evidence,  from 
containing  the  same  mistakes  and  the  same  kind  of 
blunders,  showing  that  the  children  did  not  know  what 
they  were  writing  about,  but  that  they  were  simply 
copying  from  text-books,  without  any  knowledge  of 
method  or  principle.  He,  therefore,  deprecated  the  use 
of  books  for  the  children,  though  they  would  be  useful 
for  teachers ;  and  the  children  should  be  shown  how  they 
could  do  things  for  themselves.  With  regard  to  the 
remark  that  while  some  ladies  were  able  to  work  suc- 
cessfully, others  rashly  following  them  only  exposed 
themselves  to  ridicule,  that  result  simply  arose  from  the 
ladies  not  knowing  what  they  wore  teaching. 

Hr.  Xempson  said  it  was  very  satisfaotorv  that  girls 
were  being  taught  domestic  economy  in  iJie  schools, 
and  wiUi  good  results,  but  he  also  thought  boys  should 
be  taught  social  and  poUtioal  economy  as  kindred 
subjects. 

Hri.  Oover  advocated  the  claims  of  factory  girls  to 
instruction  of  this  kind.  Thousands  of  them  would  as 
readily  attend  classes  for  their  benefit  as  they  would  go 
to  penny  readings.  Evening  classes  might  usefully  bo 
establiahed,  as  the  Factory  Acts  compelled  a  cessation  of 
labour  at  eight  o'clock. 

Miss  Xenriok  thought  a  divided  inspectorship  would 
not  be  so  satisfactory  as  the  present  system.  It  was  a 
mistake  to  suppose  every  woman  knew  something  about 
sewing ;  and  some  who  undertook  that  important  branch 
of  instruction  were  anything  but  convgcScnt  t«  4»  «»> 
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Hie  uutrootion  of  veiy  youngs  ohildien  ahoold  be  left 
to  women ;  bat  it  wu  a  very  different  thing  to  oay  that 
tliOT  ahonld  be  eutrngted  with  all  ei^miuAtiona,  thongh 
ladua  might  properly  be  appointed  to  aauat  tlie  in^ipeoton 
in  the  examination  of  needlework,  and  sooh  matters 
with  which  a  man  oould  not  be  ho  well  acquainted. 
Conf  umon  only  would  reeult  from  the  appointment  of 
two  aeta  of  inspeoton,  and  an  over  amoimt  of  work 
would  be  extraoted  from  the  obildren.  Cookery  was 
not  a  sabject  which  could  be  examined  on,  or  made  a 
means  of  obtaining  a  QoTcmmeiit  grant,  but  Bhould 
rather  be  taught  so  as  to  be  brought  mto  the  ohildren'a 
homes.  Principles  should  be  instilled  into  their  minds 
by  the  help  of  enierimente ;  and  the  aids'  homes  would 
then  boaefit  by  their  teaohing.  Hali  the  battle  would 
be  won,  when  onoe  the  children's  minds  were  interested. 

Sir  Hanrj  Col 
better  taught  l^ 

ablewords,  "  domeetia  economy,"  simply  meant  "home 
life,"  the  knowledge  of  which  should  be  inooloated  (as 
it  did,  in  fact,  bwin  from  Hie  eailieat  age  at  home) 
before  reading,  writing,  and  arithmetie  were  taoght ; 
nltmnlinmw  waa  not  a  matter  for  text-books  or  jAysia- 
logioal  diagrams. 

Kill  Qnthrle  Wright  wid  thb  Congress  had  par- 
tionlarlyto  do  with  the  sabject  of  teaching  domeetic 
economy  ia  public  elementaiy  schoola.  Such  inatruc- 
tion  wae  aa  necessary  for  the  higher  as  for  Qie 
working  olaauB,  and  if  good  examples  were  shown  by 
the  Dpper  and  middle  dashes,  the  eabjeat  would  be  mach 
mimi  popnlar  and  aoceptable  to  tho  working  classes, 
than  if  pushed  among  me  latter  einliuiTely.  At  tiie 
eohool  in  Edinbnigh,  the  object  arrived  at  was  (4  teach 
subjects  whidh  ooold  be  made  nseful  at  home,  liiat,  of 
oonrse,  preaented  a  very  wide  field  for  future  work,  and 
included  sanitary  teaching  alike  for  rich  and  poor.  The 
recognition  of  elementary  teaching'  in  the  Cods  was 
only  a  matter  of  time  ;  bnt  in  private  schools  oonmder- 
able  attentioD  had  been  given  to  it,  and  the  managen 
had  been  indnoed  to  take  it  up.  Fnblio  attention  in 
this  direction  waa  mnch  required.  Hore  than  was 
really  poauble  to  teach,  in  the  shape  of  languagea,  draw- 
ing, and  musio,  was  expected  from  girls  before  leaving 
Bchool,  and  it  would  be  well  if  domestio  eoonomy  were 
made,  to  a  oonsiderabb  extent,  a  substitute.  Three 
gnbieota  might  be  practically  taught,  cookery,  lanndir 
wo»,  and  cutting  oat  clothes.  A  great  d«il  of  good 
had  been  done  by  the  public  oookery  classes  tor  3der 
penons,  and  htnnely  teaching  could  also  be  given  at 
mothers'  meetings,  oare  being  taken  to  leave  oat  all 
technical  expresaions  on  the  MieDtJfio  put  of  the  qnee- 

Dr.  If  MU  said  that  this  Congress  would  be  Riedally 
valuable  if  it  should  auooeed  in  bringing  before  the 
public  the  great  neoeesity  for  women  dom^  women's 
work.  He  did  not  think  ladies  had  ever  before  taken 
■o  mnoh  practical  interest  in  these  matters  as  they  were 
doing  now,  and  hoped  this  was  but  the  first  of  a  eeries 
of  meetings  which  would  show  they  ooold  work  for  that 

Mil*  Fanny  Oalder  said  that  it  had  been  found  in  the 
North  of  Engtend  that  oookery  could  not  be  taught 


Gtanta  for  pcsetieal  work  of  that  description  had  been 
applied  for,  and  Mr,  Mundella  promised  to  give  the 
matter  fall  oonsideratioii.  Where  Oie  teaching  had  been 
tikeoretioal  it  had  been  nnsatlBfactory.  The  inniectorB 
had  jraoommended  that  acme  plans  should  be  devieed  for 
the  adtqition  of  new  praotioal  methods.  In  oaaneotion 
with  South  Eenmngttni. 

Paper  read  by  Dr  llaiu,  on  "Domeatie  Economy, 
Defined  and  Arnnged  for  Elementary  fiohool  Teaoh- 
tag." 
Mn.  TnwUk  [nunber  ol  To^xtufeljs^V  Q<raso 


of  Education,  and  hon.  sec.  York  Conntw- 
Cookery)  advocated  the  appdntmant  of  mX' 
for  schools  in  domestia  eootum;  subjecU,  aai 
had  had  a  classical  edooaticti  oonld  net  be  « 
acquire  the  necessary  knowledge  of  oookBir«fi 
work.  Influence  should,  therradre,  be  bnnilll 
on  the  Government  t  >  appoint  properiy  qwJU 
inspectors. 

■las  Phillips  refetred  to  the  i«luotanoe  at  ;■ 
attend  olassea,  and  urged  that  girls  ahoaUutt 
fused  by  too  many  subjects  being  broug-hl  Mm 

■r.  Chadwlilk  was  an  sdvooate  for  vnM 
women's  work,  and  said  the  best  work  wm  i 
sohools  which  had  female  teaches.  A  gnat  i 
would  be  made  by  substituting  for  the  Inc 
childless  wnuelers,  that  of  ladiea  who  n 
sooustomed  to  the  work  of  their  own  fsniiliei, 

A  paper  was  read  by  XUt  Andrewa,  on  "1 
of  Somestio  Economy  in  the  bringing  up  <d 
Children." 

■r.  Ohadwiek  remaded,  on  the  questicD  < 
that  on  vimtdng  a  pauper  school  he  had  torn 
mg  beingfed  on  the  waste  from  the  tablo 
Panoras  W'orkhouae  there  were  cooking  is 
washing  apparatus  established,  and  everytl 
been  systematised,  with  the  result  that  90 
of  the  children  now  got  good  ntuatkm 
one-third  formerly. 

The  meeting  then  adjourned  for  luncheon. 

On  the  re-assembling  of  the  meeting,  Mn.  I 

Mn.  Bamatt  read  Mrs.  Greenup's  paper. 

Taaohing  of  Domestic  Economy  in  Sohools." 
Sir  Hanry  Cola  said  it  was  mere  pedanbrj 
that  people  oould  go  through  the  world  wi 
virtues,  if  they  knew  nothing  about  how  i 
them.  It  was  fallacious  to  hcJd,  aooording  to 
that  until  children  had  passed  the  fourth  star 
taught  cleanliness,  thrift,  and 


Lady  Btanley  of  Aldtney  thonght  it  wodU 

teaching  sewing  and  needlework  at  such  ai 
considered  children  would   be  much   better 


Sir  Henry  Cole  thought  that  if  jonng  pc 
through  Buoh  instructions  as  was  advoeat 
paper,  girls  taking  domestio  aitnalions  wook 
prepared  to  fill  them  than  at  preaont. 

Mrs.  Boss  (manager  of  a  Xjondon  Bow 
having  spoken  in  favour  of  such  insbudloa, 

Mi.  Altagar  Hay  Kill  dep«eoat(d  mere  I 
teachiuKi  and  suggeated  the  proBkolgatlai  a 
auggesbons  in  the  cheap  populac  new^ 
periodicals. 

The  Bev.  E.  F.  H.  UoOarthy'a 


Mr.  TavBthoipe  jautssteil  igiiiit  «Mi 
damnation  of  theoraboal  and  Um  ndMif*  lA 
Craotieal  teaohing.    HwaiiteMWilMrtlt*' 
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t neoeflBaril J  know  anything  of  oooke^,  Lady  Stuart  Hogg  oalled  attention  to  aremark  by  M. 
lalifioations  ahould  be  demanded  of  tne  Le  Gonret,  a  great  anthori^  on  ednoational  matters  in 
they  were  required  of  the  children.  France,  on  the  ajpparentinaoility  of  peasant  men  to  find 

e  read  a  paper  on"  Teachers' Certificatee  ^^Y^PJ*?^  »?  *^«  «venings  beyond  idly  smoking; 
M  ^  ^  and  the  ntihty  of  giving  them  a  means  of  employing 

„     ■.          ,                       ,.  «v          .  their  lelsare  in  needlework  of  some  kind, 
t  jfartia  read  a  paper  on  "Domestic 

lools  and  Training  Colleges."  Mrs.  Saere  Craysn  remarked  that  in  the  Franco- 

T  v.«*«.«M.».  iw  nm\  ««;*A*«««w^  <«Tn»«  German  war,  the  Germans  in  hospital  were  able  to 

l:^^r^J^\'Lii;}^^  «««Py  themselves  usefully  with  the  needle,  while  the 

tj^L^^!^tR^      Economy  in  ^^  j^           difficulty  in  passing  the  kmg  hours, 

ary  scnoois,     was  reaa.  j^  ^^^^  be  well  if  boys  in  English  schools  were  taught 

Lialikeddasslegislatian,  that  would  make  to  sew  and  knit  as  in  the  German  schools. 

Jie  poor  the  acquirement  of  knowledge       _ ^       _,  .  .j  xi.  x  li.    _^   xvi 

y,  needlework,  and   general   domestic  ^  "•^-  Fewton  Price  said  that  one   result  ^  ttis 

ti  was  not  demanded  of  the  rich.      At  Congress  would  be  a  recommendation  to  the  authontiea 

julsory  education  imposed  was  obligatory  °^  ^he  Educational  Department  in  favour  of  the  instmo- 

tion  of  boys  in  these  matters. 

I  urged  that  the  teaching  in  these  sub-  Miss  Sempill's  paper  on  *'  Simultaneous  Teaching  of 
«  both  practical  and  weorotical,  and   Needlework*' was  read. 

arted  according  to  age,  and   not   by  -,       —  _^      .,.                   .     .               av       ai.    -x- 

der  to  reach  dufl  girls.  Eev  Hewton  Prlee  gave  an  mstanoe,  on  the  authority 

J*.                       .  of  a  lady  present,  of  an  old  soldier  havmff  made,  of  his 

differed  from  Miss  Becker  s  views  on  own  design,  from  silk  cuttings,  a  very  fine  patchwork 

quilt,  which  afterwards  received  the  approval  of  the 

nd  the  Bay.  J.  P.  Fannthorpe  added  a  Duchess  of  Edinburgh. 

7  remarks,  and  the  meeting  terminated.  Miss  Cole'spaper,  " Notes  on  Cbthing  and  Dress," 

" was  read  by  luis  Stanley. 

g  of  Wednesday,    22nd  June,  was  Miss  Xenriok  suggested  that  the  children  should  be 

toyal  Albert  HaU,  at  11  a.m.,  the  put  through  examinations  as  to  the  amount  and  quaUty 

,      .<,         ,    .           3   xy      Tk  ^  the  materials  required  to  be  made  up  mto  garments, 

NCEB  in   the    cuair,   and  the  Rev.  andsaidthat  interspersing  the  lessons  with  questions  for 

E,  assessor.  that  purpose  would  enliven  l^e  dulness  of  the  work.    It 

was  very  desirable  that  children  should  be  teught  to 

EcnoN  B.— Needlswobk.  combine  ooloura  tastefully,  and  so  avoid  the  discordant 

read  a  paper  on  "  Needlework  Certifi-  resulte  of  ill-selected  and  badly  arranged  finery.    Bors 

^rs.*'  she  could  not  admit  to  be  quite  so  clever  with  toe 

allett.  Miss  Stanley  offered  a  few  remarks  on  the  inculoa- 

T^te^he'^^of  ^^^  those^ttere,  and  teachers  shouMavoidip^^ 

^She  had  fo^d  children  in  the^ first   necessarily  ornamented  m  their  work. 
.  seven  years  of  age,  able  to  knit  stock-       Mrs.  Jloyer  urged  the  necessity  of  a  good  example 
I  materials  in  work  might  be  used  with   being  set  in  matters  of  dress  by  teachers  to  the  children 
in  other  ways  a  g^at  deal  might  be  done   in  their  charge. 
Ldren'swork  "pretty"  for  them.    One  of       pape,  by  Madame  Van  Eyck-Hardamann,  read  by 

8  was  having  a  number  of  cheap  dolls   jijgg  Mallett,  "  The  Teaching  of  Plain  Needlework  in 
children  of  standards  4,  6,  and  6,  and   the  Netherlands." 

hat  it  would  be  a  temptetion  to  girls  to  .•,,..,^               ,*.             .•          ».. 

r  work  if  one  of  the  dolls  was  given  in  .  ^  ^7  objected  to  so  much  time  as  m  hours  bemg 

.  prize  for  the  best  work.    To  possess  a  finjen  m  the  last  standard  to  instnKrting  girls  who 

Id,  she  beUeved,  work  steadily  for  a  year,  might  be  urgentiy  wanted  at  home,  and  thought  four 

,-,,,,          ....      ,     ,  hours  would  be  sufficient. 

mmended  that  boys  in  infant  schools       «         -,    -i_     t  /    l        x     a.i^     m^      x. 

it  to  use  the  needle,  and  learn  to  sew  and  ^^•^- ,  ^"\*-    *'*^®"®^    (w^etary  to   the  Otooh 

I  the  girls.      Little  boys  got  very  tired  f  England  Mournmg  Refonn  Assertion)  offered  • 

.^ere  sewing,  and  the  only  resource  was  ^^^  remarks  on  the  objects  of  that  body,  far  which  he 

heir  lessons  to  do  over  again.      She  had  asked  support,  and  said  that  one  of  its  objecte  was  the 

wys  as  young  as  2*  years  to  knit,  making  al^htion  of  crape  for  ladies  as  a  sign  of  mournmg. 

to  them  to  learn  that  they  might  sit  up  Mrs.  Erskine's  paper,  **  Notes  on  Teaching  of  Needle- 

f  to  bed,  as  they  would  have  to  do  if  they  work   in    Elementary   Schools,"    was   read  by  Miss 

do  something  to  occupy  their  fingera.  Stanley. 

Priee  was  requested  by  Lady  Airlie  to       Miss  Curry's  Paper,  "  How  I  Teach  Sewing,"  was 
:hman  in  her  employment  was  able  to,    read  by  Miss  Webb,  and  the  meeting  adjourned. 

work  to  the  London  Listitute  for  the  Advancement  of 
1  gave  an  instance  of  a  school  in  Devon-   pbun  Needlework, 
boys  were  so  instructed  with  advantage.       j^^    ^^^^^  ^^  ^^  ^^^  ^  ^^  aimultaneous 

Friot  said  that  in  the  Duchess  of  Leeds'  teaching   of   needlework,    as   reading,   writing,    and 

'era  given  for  such  work ;  and,  on  the  arithmetic  had  for  many  yean  been  teught  in  that 

:  dome  by  the  boys  was  superior  to  that  way,  it  had  occurred  to  her  that  the  same  method  might 

le  glxls.  advantageously  be  used  in  respect  to  needlework.  ^The 
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goBBtioii  was,  how  was  it  to  b> 
thing  nodeasBTjr  wbb  the  adopdon 

X  as  pcwaibit, 
class  at  command.  With  the  objoot  of  simpHfication, 
the  method  of  hemming,  for  instanoc,  had  been 
Tedoced  to  mz  movements,  and  insteitd  of  beiac 
■llowed  to  move  their  fingers  in  any  way  they  pleased, 
Uiay  ware  inatmctod  in  potntion  drill  for  their  haoda. 
This  kind  of  inatmoCiDn  at  anco  renderod  children  eon- 
etraoting',  and  □  Db  merely  oonsuniiii  g,  momberB  of  Bociety. 
Speeimemf  of  work  done  after  Hbart  peHodfi  of  taochio^ 
■wero  then  referred  to  and  eiplained.  On  tho  neit 
sabjeot  of  knitting  much  ueedless  difficulty  had  been 
oooaaioDed  in  teaching  children,  and  they  oould  be  easily 
taught  to  do  for  themsi-lvea  what  was  often  done  for 
tiiem  by  teaohers,  in  the  shape  of  "casting 
Bud  in  other  wayB.  Explaiintion  was  then  given 
on  Qua  blaekbaard  of  a  Bystcm  for  demonstrat- 
ing proper  modoa  of  taking  stitches,  thus  giving 
the  diildren  definite  standards  to  work  by.  The  great 
hngbear  of  teaching  was  how  to  tenoh  olasses  of  sixty 
or  seTcnt^  children  the  way  to  cut  out,  in  the  abacnoa 
of  mstenalx  for  tbcm  all.  It  had,  therefore,  been 
thought  advisable  to  utilise  the  Mnder'gnrten  principle 
i>f  using  chequered  slates,  and  it  was  faund  that  thr 
children  had  no  diflicotty  in  extending  their  work  from 
the  patterns  after  crory  three  lossons.  A  groat  diiGculty 
was  to  keep  children  cinan  who  came  from  the  poorest 
homes,  and,  in  view  of  that  fact,  tho  cleanly  appearance 
of  tho  work  shown  was  very  oroditable  to  tho  tfiachora. 
The  importance  of  drill  among  children  was  really 
banlly  understood.  Teachore  shoiUd  rooogniKo  the 
necessity  of  self-drill  in  the  first  place,  and  its  results 
Would  show  thomselveH  in  tho  condition  of  their 
•ohuols.  Boys  should  be  taught  needlework 
of  giving  them  greater  Encility  in  the  use  of  their  fingers 
—a  mnch  needed  requirement  for  them — (or  it  wai 
k  common  aud  true  saying  that  "their  fingeni  wert 
all  thumbs."  Old  copy-books  might  be  used  foi 
making  patterns.  More  spedmene  were  then  referred 
to,  and  the  work  analysed  as  showing  the  efficacy  of  the 
tfmaltaneous  plan  of  teaching.  The  most  earnest  appli 
nation  by  the  children  was  often  stultified  by  the 
failure  of  their  toacherB  to  supply  them  wiUi  proper 
Mandorda. 

the 


Paper  read  by  the  Hon.  Albertins  QroiTniar, 
"Watford  and  West  Herts  ABSodalioii  for  the  Improv 
ment  of  Elementary  Needlework  in  Sohools." 

BeT.  Weiton  PricB  said  formerly  there  was  a  groat 
"tnat  of  faith  in  tho  power  of  the  inspectors'  power  of 
Judging  needlework,  and  teachers  hadcandidlyadmitted 
Uat,  untit  the  association  came  into  existence,  needle- 
Work  was  very  much  neglected  by  them,  knowing  tho 
Itiability  of  the  inspaetors  to  nndenitand  it.  in  favour  of 
other  Bubjects  which  would  do  them  more  credit,  but 
rinco  the  efforts  of  the  association  had  been  pointed  in 
this  dirootion,  tho  great  progrew  muilo  hild  astonished 
the  managers. 

Xif  t  Phillip!  read  a  paper  on  "  Keedlework," 

X  Ittdy  remarked  that  a  great  deal  had  been  said 

•bout  what  was  being  done  tor  tho  women   of   the 

future,  and  said  she  would  be  ylad  to  hear  what  was 

being  done  for  the  jT'owu-np  women  of  the  present. 

Mist  Allsa  read  hor  priae  paper,  "Instmotaon  in 


The  en-ening  meeting  on  Wednesday,  22ad  June, 
Wfta  heJd  at  aeTcn  o'clock,  at  the  JIoubb  of  the 
Bodety  of  Arts,  when  tho  chair  was  tak.cn  by  Mra. 
MAKTf,  Sir  H.  Ooi^E  anting 


A  paper,  by  Miss  Biincle  (Dumbarton),  a " 
Teach  Practical  Cooking,"  was  read  by  liNb 

Sir  Henry  Cole  said  this  lady  had  rotaindw 
eight  prizes  awarded  by  the  Society  for  ajup 
teaching  of  cookery. 

The  Bev.  Hngent  Prioe  said  a  araalar  hid  h 
to  her  Majesty's  inspectors  with  regard  lo  Oc 
tioQ  given  in  cookery  and  donwBtio  Bni« 
matter  having  been  very  slightly  dealt  witliiBf 
book.  When  the  resnltshadDeenanalymdudi 
it  was  intended  to  lay  them  before  tbs  E 
Department.  Cookery  was  now  tangbt  in  3(X 
including  all  the  large  towns  except  MiaehMU 
inspeDtors  themselves  seemed  very  favontih 
teaching  of  this  subjeot,  bat  he  was  soiry  lo 
Borne  ladies  wonld  prefer  that  ohildren  should 
drawing  or  pldlosophy.  He  hoped  that  ev 
would  be  mode  to  Keep  down  the  expense  o: 
cookery,  and  no  attempt  be  made  to  turn  aa 
for  rich  men's  establishments.  He  was  pnr 
he  was  the  first  to  introduce  this  subject  mli 
elementary  schooL 

Sir  Henry  Cole  said  some  ycara  agn  they  prr 
Government  Inspector  to  visit  the  &;hool  of  Co 
ho  was  much  shocked  at  finding  the  ctuL 
tanght  to  clean  pots  imd  pans.  This  gaitlem 
author  of  the  phrase  "Culinary  Ttcatinent,' 
of  cooking,  buthehopud  it  would  som  givop 

Visa  Harriet  Kartin  next  read  a  paper  > 
Points  Considered  in  Teaching  the  Seoond 
Domestic  Economy,"  explaining  in  detail  1 
of  instriuitian  followed  in  Whit^InndB  Coliegi 

Sir  Heniy  Cole  thought  the  teaching  of !» 
carried  out  moTo  per&tly  at  Whiteloniis 
where  else. 

Qr.  Kasn  wished  to  draw  attf^ntion  to  the 
this  paper  referred  cspocially  to  the  tdt 
tcaehera.  For  many  years  he  had  been  aoqai 
this  college,  and  it  was  quite  marrellDmi  vl 
were  obtained  there  in  a  course  of  two  yean. 

Dr.  PranwB  HoggKi  said,  in  lisUnuDg  tu 
dishes  mentioned,  she  had  been  sorry  to  i 
table  dishes,  especially  as  many  of  the  Utac 
goicg  to  Deighbaurhoods  where  there  would  I 
amount  of  vegetable  food  at  command.  It 
poBsiblp  to  obtain  ovcrythinr  requisite  to  bni 
body  and  repair  waste  from  tbe  vegetable  king' 
and  it  was,  therefore,  of  grettt  importance 
branch  of  cooking  should  receive  due 
2,500  vegetarian  dinners  were  now  given 
in  London,  and  there  was  great  difficulty 
ing  cooks  competent  in  this  bian<^. 
be  desirable,  Uiercfore,  that  where  a 
class  could  be  formed,  a  teacher  of  vegetarii 
ihould  be  specially  engaged.  She  was  a  gieal 
for  aiuipljoily  in  eveiTthing,  and  prefemd 
nitrogenous  and  non-aitrogeiious  foods  is  [j> 
distinoUonsof  flfsh-formingsodheat-prodBdi 
recent  resoarohes  had  shown  oould  not  ahnyi 

HUe  Hattin  admitted  that  it  was  an  cmM 
have  mentioned  the  oooking  id  TTffntiihka,  t 
nmply  for  the  want  of  space.  AU  tbe  gl 
taught  how  to  boil  a  potato.  She  pntoni  I 
□bustible  or  non-oambiiBtit^  trr  firHttt"*' 
oxidisable,  as  phyajologioal  terma,  to  iAaMMl< 
Bantett  imagined  that  «kat  y^ftt 
quired  was  Bomething  men  tluu  tfaa  WW**" 
apoUto.  Shehod^nentlybeakadidkrk 
yl^Todnoiiig  a,  variety  of  vegatMlaB  illkm,wii' 
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'  Anj  M«  nid  this  snbject  of  onlinary  treatment 
to*  bnn  in  public  documenti  for  aoam  yean,  bat 
IVHgimljtiro  plaoea  where  femftle  teni^ra  oonld 
^A  EOOldDg',  and  the  d«partniBiit  did  not  sren 
f<W  tMMhen  ahonld  have  a  knowledge  of  cooking, 
^llanttt  next  reada  paper  on  "  Coc^ery  and 

BtCgle  Mid  there  were  sevoral  points  of  great 
^^K  in  thin  paper.  It  wan  very  important  that 
W^  of  eookery  should  be  well  educated,  bat  he 
(bIkiwIiow  that  wis  to  beseoiircd. 
(*lr  niggrested  that  a  ooromon  kitchen  as  well  aa 
■■7  should  be  placed  at  the  top  of  model  lodging 
fc  It  wonld  be  a  great  benefit  if  the  rich  wonld 
%•  that  the  liquor  in  which  poultry  or  meat  was 
■WBre  given  to  the  poor,  instead  of  being  thrown 

.Kuia  next  read  a  paper  on  "The  Eoanomioal 
Umeut  and  Uanagement  of  School  Kitchens." 
apcr  oo  "  Domestic  Cookery,  as  Taught  to  the 
n  of  a  Volimtary  School,"  1^  Mri.  Debanbaffl, 

il>B  a.  C«la  then  read  a  paper  on  "  The  Pbilo. 
«f  Cookeiy." 

tSnthzia  Wi^ht  wished  to  remark  that  all  oon- 
with  eohoolB  woiJd  agree  with  Mrs.  Mann 
makcrv  should  bo  taught  practically,  and, 
■le,  she  believed  it  was  taught  in  that  way. 
Iiibiirgfh,  they  had  not  a  special  kitchen, 
ideaToured  to  make  the  oonditions  as  nearly 
«dbl«  parallel  to  those  which  obtained 
ir   own   homca.      Strict  attention  was  paid  to 


The  leasonB 

'■e  demonstrations,  and  were  given  to  girls  I 
•■IS  old,  and  to  those  who  hod  pawed  the  fifth 
id.     Boys  were  also  allowed  to  attend  in  some  ' 

"Hia  teaching  of  Cooken  in  Training  Colleges  . 
TSiy  great  importance.  It  was  very  importantto  I 
wtmea  of  good  education  tor  teachers  of  cookery : 
t  sot  lee  how  anyone  else  could  teach  it  properly. 
Bmij  Cola  said  a  book  might  be  bought  for  Is. 
Vould  show  how  to  teach  a  child  of  four  years  of 
•  nidiiDents  of  cooking,  whioh  ho  would  recom- 
te  Uie  attention  of  the  meeting.  He  explained 
0  th^  detaila  which  could  be  very  easily  conveyed 
mng  child's  mind,  and  the  practical  operations  in 
.  tbif  might  take  part.  The  title  of  the  book  was 
dbook  of  Home  Life."  He  had  to  atato  on 
',  of  a  Diocesan  Inspector  that  £5  was  quite 
^  ezpendilure  for  utenmla  if  some  sort  of  oook- 
Wjo  w«re  at  hand.  He  believed  cookery  teaching 
fnled  from  attempting  too  much. 
•■EKt  paper  was  on  "  The  Importance  of  Teoch- 
tUren  the  Great  Benefits  to  ho  derived  from  tlie 
NWholB-meal  Bread,"  by  Kin  Tate*. 
KfHiwlak  thoaght  the  whole  subject  of  domestic 
pr  ahould  be  taaght,  not  cookery  alone.  In 
Pjte  ther  endeavonred  to  teach  the  whole  aubiocte 
jM  witit  it  eioept  washing,  to  which  they  had  not 
ItifaMd.  Su>  mggratod  that  the  whole  sabjeot 
Jba  aonrfdemd  neousaiy  to  the  training  of  teachers 
W]^  •>  th«  whtde  was  connected  together.  She 
htnu  of  the  msnner  in  which  cookery  was  tanght 
V  ntenaila  wUoh  were  employed. 

▼.  S.  Uteball  read  a  paper  on  "The  Food 
Sni  at  Bcthnal-grtten,"  and  tho  advantages  to  bo 
nfrnn&atDdyiif  it. 

k  »  fur  nMaiin  from  IIt.  Clmrati,  the  Confcr- 
fljonmedimtUThnTadaymomiDgatclcvcDo' clock. 
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GAS  FOR  LIGHT  AND  HEATING. 
On  Tuesday,  June  14,  Dr.  C.  W.  Siemens,  F.B.S,, 
read  a  paper  before  Hie  conferonoe  of  gas  managers  held 
at  Birmingham,  on  "  Gas  Supply,  both  for  Heating 
and  Illuminating  PurpvacN."  When,  within  tlie 
memory  of  living  men,  the  gan-bomer  took  the  place  of 
the  oil-lamp,  the  improvement  watt  so  great  that  tha 
ultimate  crmdition  of  perfection  appeared  to  have  been 
reached.  It  is  only  in  recent  years  that  much  atten- 
tion has  been  bestowed  upon  the  utilisation  of  hy-pre- 
ducta  with  a  view  of  cheapening  cost,  and  that  the  oon- 
Bumcr  has  become  olive  to  the  importance  of  having 
a  gas  of  high  illuminating  power,  free  from  naaseous 
constitoents,  such  as  bisulphide  of  carbon,  tbua 
providing  a  stimulant  for  progreea  on  the  port 
of  the  gas-works  manager.  This  condition  of  things 
has  been  rudely  shaken  by  the  introduction  of  tha 
electric  light,  which,  owing  to  its  greater  brilliano;  and 
cheapness,  threatens  to  do  for  gas  what  gas  did  for  oil 
half  a  oentury  before.  The  ughting  of  the  City  ot 
London  and  of  public  halls  and  works  fumiiihca  proof 
that  tho  elcctrio  light  is  not  an  imaginary,  Ijut  a  real 
competitor  with  gas  a^  an  illiuninant ;  and  it  is  indeed 
time  for  gas  engineers  and  managers  to  look  sfriously 
to  their  position  with  regard  to  thin  new  rival.  For  my 
own  part  (Dr.  Siemens  aaid),  I  present  myHclt  before  you 
bothaa  a  rival  and  a  friend— asa  rival,  because!  am  one 
of  the  premotCTS  of  electric  illumination ;  and  as  a  friend, 
because  I  have  advocated  tho  u»e  of  gas  for  heating  pur- 
poses during  the  last  20  years,  and  am  not  diKposed  to 
relinquish  my  advocacy  of  gas  both  aa  an  illuminat- 
ing and  as  a  heating  agent.  Speaking  as  a  gaa 
engineer,  I  should  be  disposed  to  regard  the  eleotrio 
light  as  an  incentive  to  fresh  exertion,  confidentl* 
ontioipating  achievements  by  the  use  of  gas  whiw 
would  prebably  have  been  long  postponed  under 
the  continued  r^/inu  of  a  monopoly.  Already  we 
observe,  thanka  chiefly  to  Mr.  Sugg,  both  in  our 
thorongbfarea  and  in  our  apartments,  gas- burn  era 
producing  abrighter  light  than  waa  tobe  seen  previously ; 
and  although  goa  will  have  to  yield  to  tho  eleotric  light 
the  illumination  of  our  iighthouses,  halls,  and  groat 
thoreughfares,  it  will  be  in  a  position,  I  believe,  to  hold 
its  own  as  a  domestic  illuminant,  owing  to  its  eonveni- 
enoo  of  usage,  and  to  the  facility  with  whic:h  it  can  be 
subdivided  and  regulated.  The  loss  which  it  is  liliely 
to  sustain  in  large  applications  as  an  illuminant  would 
be  more  than  compensated  by  its  use  as  a  heating  agent, 
to  whioh  the  attention  of  both  tho  producer  and  the 
consumer  has  latterly  been  largely  directed.  Having, 
in  the  development  of  the  regenerative  gas  tumaeo,  had 
opportunities  of  rccoguisiDg  tho  many  advantages  of 
gaseous  over  solid  fuel,  I  ventured,  aa  earlj;  aa 
18C3,  to  propose  to  the  Town  Council  of  Birming- 
ham tho  cstubliahmunt  of  works  for  the  distributiou 
of  hcatinir  gas  throughout  the  town  ;  and  it  has 
occurred  to  mo  to  take  this  opport^unity  (when  the  gaa 
managcre  of  Great  Britain  hold  their  annuid  meeting  at 
the  very  place  of  my  early  proposal)  to  L.v  before  them 
tho  idea  that  then  guided  mo,  and  to  aup^.t-st  a  plan  of 
operation  for  its  realisation  which,  at  tho  present  day, 
will  not,  I  hope,  be  regarded  by  theta  aa  Utopian.  The 
proposal  of  1B63  consisted  in  tho  establishment  of 
separate  mains  for  the  distribution  of  beating  gas  to  be 
produced  in  vertical  nlorts,  that  might  be  shortly 
described  as  Appold's  coke  ovens,  heated  by  means  of 
"producer"  gasand  "regenerators."  The  Corporetiotl 
applied  for  an  Act  of  Parliament,  but  did  not  succeed  in 
obtaining  it,  owing  to  the  opposition  of  the  gas  oom- 
pnoies,  who  plcJitcd  VbeiwcVi*  ^f  pa-trj  ^^^  's'*^  wi. 
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nndertakiiig,  if  found  feasiblo  by  them.    I  am  ready 
to  admit  that  at   the  time  the  succemi  of  the  under- 
taking would  have  iuvolyed  considerable  difficultieB ; 
but  i  feel  confident  that  the  modified  plan  which  it 
is  my  present  object  to  bring  before  you  would  reduce 
these  difficulties  to  a  minimum,  and  would  open  out  a 
new  field  for  the  enterprise  of  those  interested  in  g^- 
works.    The  gas-retort  would  be  the  same  as  at  present, 
and  the  only  change  I  would  adyooate  in  the  benches  is 
the  use  of  the  regfenerative  gas-furnace.    This  was  first 
successfully  introduced  by  me  at  the  Paris  Gas-works  in 
1863,  and  has  since  found  favour  with  the  manag^ers  of 
ffas  works  abroad,  and  in  this  country.    The  advantages 
uiat  have  been  proved  in  favour  of  this  made  of  heatmg 
are— economy  of  fuel;   greater  durability  of  retorts, 
owing  to  the  more  perfect  distribution  of  heat ;  the  in- 
troduction of  an  additional  retort  in  each  bed,  in  the 
position  previously  occupied  by  the  fire-gyrate ;  and,  above 
all,  a  more  rapid  distillation  of  the  coal,  resulting  in 
changes  of  four  hours  each,  whereas  six  hours  are  neces- 
sary under  the  ordinary  mode  of  firing.    The  additional 
sug^stion  I  have  now  to  make,  consists  in  providing 
over  each  bench  of  retorts  two  collecting  pipes,  the  one 
being  set  aside  for  illuminating  and  the  other  for  a 
separate  service  of  heating  gas.    I  shall  be  able  to  prove 
to  you,  from  unimpeachable  evidence,  that  the  gas 
coming  from  a  retort  varies  very  greatly  in  its  character 
during  progressive  periods  of  ike  charge ;  that  during 
the  first  quarter  of  an  hour  after  closing  the  retort  the 
gas  given  off  consists  principdlv  of  marsh  ^  (GH4) 
and  other  gases  and  vapours,  which  are  of  htkle  or  no 
use  for  illuminating  purposes;   ^m  the  end  of  the 
first  quarter  of  an. hour,  for  a  period  of  two  hours,  rich 
hydro-carbons,  such  as  acetylene  (G2H2)  and  olefiant 
gas  (G2H4)  are  g^ven  off ;  whereas  the  g^ases  passing 
away  after  this  consist  for  the  most  part  again  of  marw 
gas,  possessinp^  low  illuminating  power.    According  to 
the  ngures  given  in  the  experiment  of  M.  EUissen, 
President  of  the  French  Society  of  Ghis  Engineers,  it 
appears  that  nearly  two-thirds  of  the  total  production  of 
gas  takes  place  in  the  above  period,  while  tne  remaining 
third  is  distilled  during  the  first  quarter  of  an  hour  and 
the  last  hour  and  three-quarters.    It  hence  follows  that 
by  changing  the  direction  of  the  flow  of  g^  at  the  periods 
indicated,  allowing  the  first  results  of  distillation  to 
flow  into  the  heatmg  gas  main,  then  for  two  consecu- 
tive hours  into  the  illuminating  gas  main,  and  for  the 
remainder  of  the  period  ag^ain  into  the  heating-gas 
main,  one-third  volume  of  heating  and  two-thi^  of 
illuminating  gas  would  be  obtained,  with  this  important 
difference,  that  the  illuminating  na  would  be  of  16*16 
instead  of  13*5  candle  power,  and  that  theheatinff  gas, 
although  possessed  of  an  illuminating  power  <n  only 
11*05  candleB,  would  be  preferable  to  the  mixed  g^  for 
heating  purposes  in  being  less  liable  in  its  combu&on  to 
dejposit  soot  upon  heat-absorbing  surfaces,  and  in  giving, 
weight  for  weight,  a  calorific  power  superior  to  olefiant 
gas.    The  working  out  of  this  plan  would  involve  the 
mechanical  operation  of  changing  the  direction  of  the 
gas  coming  from  each  bench  of  retorts  at  the  proper 
periods  of  the  charge.    In  order  to  distribute  the  two 
g^ases  a  double  set  of  gas  mains    would  certainly  be 
required,   but   these  exist  already   in    the   principal 
thoroughfares   of  many  of  our  great  towns,  and  it 
would   not,    I    think,    be    difficmt    to    utilise   them 
for  the    separate   supply  of  illuminating  and  heating 
gas,    the  latter   being   only  taken   into    the  houses 
and   establishments   where   it   is   asked   for   by  the 
occupiers.     The  pubUo  could  well  afford  to  pay  an 
increased  price  for  a  sas  of  greatiy  increased  illumi- 
natinff  power,  and  the  moreaae  of  revenue  thus  produced 
would  enable  g^  oompanies  to  supply  heating  gas  at  a 
proportionately  reduced  rate,     llie  question  may  be 
asked  whether  a  demand  would  be  likely  to  arise  for 
heating  gas  similar  in  amount  to  that  for  illuminating 
g»B;  turn  I  am  of  opinion  that,  although  the  present 
Mmoont  id  gaa  sapplied  for  iUmniD&^g  -^xun^oiei^  col- 


ceeds  that  for  heating,  the  diminution  in  piic 

lati»r  would  very  soon  indeed  reverse  these  jmi 

Already  gas  is  used  in  rapidly  incsreasing  quaz 

Idtcdieners,  for  the  working  of  gas-engines, 

fire-grates.    As  regards  the  latter  appHoatia 

here  mention  that  an  arrangemeont  f  or  using 

coke  jointiy  in  an  open  fireplace  combined  wiu 

contrivance  for  effecting  the  combustion  of  th 

heated  air,  has  f oxmd  favour  with  many  of  thi 

gyrate  builders  and  with  the  public.    As  leg 

use  of  illuminating  g^as,  I  have  one  more  si 

to    make,    which   I   feel   confident   will   be 

by  you  with  interest.    The  illuminating  effect 

in  a  gas  fiame  depends  partiy  upon  the  u 

carbon  developed  in  the  solid  condition  in  the 

the  flame,  ana  puilv  upon  the  temperature 

these  particles  are  heated  in  the  act  of  cos 

Having  shown  how  by  separation  a  gas  d 

luminosity  may  be  supplied,  it  remains  to  be  i 

the  temperature  of  combustion  may  be  nix 

may  be  effected  by  certain  mechanical  airaii^ 

whereby  a  portion  of  the  waste  heat  produoe 

flame  its^  is  rendered  available  to  heat  the 

air  sustaining  the  combustion  of  the  flame^si 

Fahrenheit,  or  even  beyond  this  point.    The 

ment  I  have  adopted  for  this  pui^xMe  is  a  bun 

ordinary  Argand  type,  mounted  in  a  small  q 

chamber  of  sheet  copper,  connected  with  a  va 

of  copper,  projecting  upwards  through  the  < 

the  burner,  and  terminating  in  a  cnp-like  ext 

a  point  about  four  inches  above  the  gas  orifioei 

level  wiUi  the  top  of  the  flame.  A  small  maes  of 

fills  the  cup,  pr2iecting  upwards  from  it  in  a  roo 

pointed  form.  The  copper  vessel  surrounding  ti 

18  contracted  at  its  upper  extremity  with  s 

^drecting  a  current  of  air  against  the  gas-je 

burner,  and  on  its  droumference  it  is  perfoiate 

admission  of  atmospheric  air.    The  bottom 

formed  of  a  perforated  disc  covered  with  wii 

and  wire  gauze  also  surrounds  the  drcumferei 

perforated  cylinder.   The  external  air  is  heatei 

ing  through  these  ''regfenerative'*  surfaces, 

fiame  is  thus  fed  with  air,  heated  to  the  pd 

indicated,  which,  by  more    elaborate   arm 

might  be  raised  to  a  still  higher  degree.    Tl 

fire-day  in  the  centre  of  the  burner,  which  is 

redness,  serves  tiie  useful  purpose  of  conml 

combustion  of  the  g^,  and  thus  diminishes  u 

to  blackening  of  the  ceiling.      The  anangi 

tranfrfering  the  heat  from  the  tip  of  the  flame 

supporting  its  combustion  was   applicable  i 

open  bat*  s- wing  burner,  but  I  have  not  yet  h 

ascertain  accurately  the  amount  of  increase  of  1 

that  may  be  realised  with  this  daas  of  bom 

a  purely  theoretical  point  of  view,  it  can  be  d 

of  the  caloric  energy  developed  in  the  ocml 

gas  a  proportion  (probably  no€  exceeding  1  pi 

really  utiused  in  uie  production  of  lominoas  i 

that  even  in  the  elecmo  ligrht  nine-tenths  of  t 

set  up  in  the  arc  is  dispersed  in  the  fonn  of  heal 

tenlih  only  is  utilised  in  the  fonn  of  Inminooi 

would  lead  us  too  far  here  to  go  into  the  pail 

these  calculations,  but  it  is  imxwartant  to  ea& 

to  them  in  orderto  show  the  large  maigiB  si 

us  for  practical  improvemanta.     I  may  hfli 

that  another  solution  of  the  piroUani  of  hi 

incoming  air  br  the  waste  Seat  of  tiii  ]■ 

combustion  has  lately  been  broiu^  imdar  vil 


by  my  brother,  Aedakik  flfamaMt  ynk 
essentially  from  the  plan  I  haive  tnggmM, : 
as  he  draws  the  flame  dumuMMmwnt^ 
apparatus,  and  thenoe  into  a  dhteBUf.  n 
botii  these  methods  of  inteiuiMiiff  a  ^  ■ 
probably  find  independsnt  eppttaifai,  9tm 
drcumstanoea.  Br  tbe  iwmwaei  ^b^V? 
process  for  separatmg  the  IHiiiiileeiliM Twi  ■ 
^  ^S^mth  the  ainng«BMnft  lor  ial«Hi|flpvttiB 
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I  gSLS  flame,  the  total  luminouB  effeot  produced  by 
m  oonaumptioii  of  coal  gas  may,  according  to  the 
m  gireiiy  be  increaaed  t&eefold,  thus  showing  that 
Bleterioua  effects  now  appertaimng  to  gas  illomina- 
tte  not  inseparable  from  its  use.  My  principal 
t  in  preparing  this  communication  has  been  to  call 
att^tion  generallj  to  the  important  question  of 

S roved  gaa  illumination,  and  more  partioularljr  to 
jeot  of  a  separate  supply  for  heating  gas,  which, 
Dried  into  effect,  would  lead,  I  am  convinced,  to 
ieial  results,  the  importance  of  which,  both  to  gas 
hmies  and  to  the  public,  it  would  be  difficult  to 
Estimate. 


B  CULTIVATION  OP  LAND  IN  KAZEROON 
(WESTERN  PERSIA). 

11  land  in  Kazeroon  is  private  property.  If  the 
liation  be  undertaken  by  the  landowner  himself,  he 
ptroyide  seed  for  an  acre  of  one  *'gao**  of  culti- 
(the  **gao*'  representing  the  extent  cultivable 
ne  ox),  viz.,  1,000  lbs.  of  wheat  and  1,000  lbs. 
If  and  pay  about  14  krans  (the  kran  being  equal 
.)  for  tne  labour  of  ploughing  and  sowing.  He 
kind  1 1  per  cent,  of  the  yield  of  his  lu^est  to 
it,  and  20  per  cent,  to  the  reapers,  who  have 
all  the  duties  appertaining  to  the  collection 
haryest  and  the  carnage  into  the  stores  of  the 
The  landowner  also  pays  2  to  4  per  cent, 
ig  or  treadinff  the  com.  Other  than  a  land- 
undertaking  a  cultiyation  has  to  pay  to  the  land- 
9  per  cent,  in  kind  from  the  out-turn  of  his 
as  rent  for  one  *'  gao  "  of  land,  and  14  per  cent. 
Goyemment  as  tax ;  his  other  expenses  are  the 
as  those  incurred  by  a  landowner.  Consul - 
Ross  states  that  the  agriculturiste  of  Kazeroou 


two  classes,  viz.,  the  *'  ryot-i-padishah  *'  and  the 

the  former  being  always  looked  down  upon 

olaases,  and  subjed«d  by  Goyemment  to  more 

than  the  others.      The  ryot  cultivator  thus 

odIt  pays  more  taxes  to    Government,  but  has 

nia  taxes  in  cash  instead  of  in  kind,  and  at  30 

it.  above  market  value.      He  is  also  obliged  to 

a   certain   quantity   of   straw    to    Government 

whenever  required.      A  ryot,  when  a  land- 

and  cultivating  his  own  grounds,  has  to  pay 

cent,  on  his  harvest  in  cash,  and  at  the  above 

yaluation.     A  poor  ryot  pays  about  60  krans 

in  cash  to  Government ;  and  there  is  another 

el    ryoto   who   are   obligfed  to  buy  at  30  per 

.  above  market  value,  a  certain  portion  of  the  pro- 

^noeived  by  Government  as  taxes.   A  wealthy  ryot 

Ij  at  the  merey  of  the  authorities,  a  sum  of 

F  1.000  krans  beinff  annually  levied  from  him.  The 

of  one  "gao"  of  land  is  from  100  to  600  krans, 

;  to  the  locality.    To  commence  cultivation,  an 

__  about  15  tomains  (thetomain  being  equivalent 

Sd.)  is  necessary,  and  is  distributed  as  follows  : — 

OK,  50  krans;  seed,  60  krans;  labour,  about  14 

■traw  and  cotton  seeds,  16  krans ;  and  simdries. 

It  is  also  necessary  for  a  ryot  when  under- 

fonr  or  more  *'  gaps ''  of  cultivation,  to  maintain 

I  one  donkey.    The  quantity  of  grain  required 

Fflnlliyatiiig  one  "  gao  "  of  groimd  is  about  2,000  lbs. 
sue  of  "  saifee  "  or  summer  cultivation,  no  dis- 
ia  made  by  Government  between  a  ryot  and  a 
^iTot ;  "  saifee  "  sowing  are  always  imdertaken  by 
nietocB  of  water andagriculturistoconjointly,  thepro- 
lilor  providing  the  water  and  ground,  and  the  agricul- 
itefindingtheseed,  labour,  implements,  &o.  Should  the 
%Br  owner,  however,  not  be  a  landowner  as  well,  any 
l^r  landowner  would  be  but  too  glad  to  permit  liift 
da  to  be  used  for  "saifee"  cultivation  gratis,  inas- 
leh  ae  the  aoil  beoames  enriched  by  manuring,  which 
I  "  aaUae"  oultiystion  necessitates.  The  time  taken 
*  <^nifM"  eowing  isabout  seren  months,  the  follow- 


ing being  cultivated  —  tobacco,  water  melon,  marah 
melon,  vegetables,  cotton,  sesame  seeds,  lentils,  rice, 
gram,  &c.^   A  tax  of  20  per  cent.,  ad  valorem^  on  the 
out-turn,  is  levied  by  Government,  three-fifths  of  which 
is  payable  b^  the  proprietor  of  the  water,  and  two-fifths 
by  tne  cultivator,  and  the  balance  is  equally  divided 
between  the  proprietor  and  the  cultivator.    Rice  and 
grain,  however,  form  an  exception,  and  are  cultivated 
under  the  following  conditions  :— The  agriculturist  re- 
coups himself  for  the  quantity  of  seed  supplied  by  him 
after    harvest.      He    then    has   equal    shares    with 
the  water  owner,  who  alone  pays  Government  taxes 
as   follows :  —  If   a   ryot,    he   pays   three-fifths    of 
his  share  to  Government ;  if  a  non-ryot,  he  pays  only 
half,  the  agriculturist  paying  no  tax  on  his  share. 
In  all  cases    it  is   thoroughly    understood  that   the 
Gk>vemment  share  of  the  produce  is  to  be  carried  to 
Government  store  at  the  cultivator*s  expense.      The 
approximate  value  of  the  produce  on  the  spot  is  for 
wheat,  from  40  to  60  cents,  per  maund  (the  maxmd 
being  equivalent  to  3  lbs.  avoirdupoids) ;  barley,  from 
25  to  30 ;  gram,  from  50  to  80 ;  sesame,  from  70  to 
100 ;  maithee,  from  15  to  20 ;  dhall,  from  15  to  20 ; 
cotton,  from  2^  to  3  krans ;  and  rice,  from  50  to  80 
cento.    The  annual  expenses  of  a  ryot  cultivator  in 
Kac&roon,    with    a    wife    and    two   children,    are  10 
tomains  per  annum.    The  yield  of  wheat  and  barley  is 
from  ten  fold  to  twelve  fold  in  a  good  year,  and  tliree 
fold  to  four  fold  in  a  bad  one ;  rice,  in  a  bad  year, 
yields  twenty  fold,  and  in  a  very  good  year,  sixty 
fold;  cotton,  five  fold  in  a  bad  year,   and  ten  fold 
in  a  good   year.     Irrigation  is  generally  conducted 
by   means   of   kanate,    and  the    water  in   all   cases 
is  allowed  free  passage  across  grounds,  even  though 
not  belonging  to  the  proprietor  of  the  kanat ;   shotud 
the  propnetor  of  a  kanat  not  wish  to  undertake  any 
**saiiee      cultivation,  he  could  still  be  made  liable  by 
Government   to    such  taxes  as  may  be  due  by  the 
cultivator ;  no  taxes  whatever  are  levied  on  gardens  in 
Kazeroon.     In  the  cultivation  of  the  poppy,  which  is 
larsely  grown,  the  proprietor  provides  tne  land,  seed, 
and  the  expenses  of  sowing,  the  cultivation  is  then 
made  over  to  the  ryot,  who  undertakes  all  the  labour 
necessary  for  the  tendmg  of  the  crop  till  the  season  of 
cultivation,  when  the  proprietor  pays  for  the  labour  of 
incision,  about  one  kran  per  man  per  day;  the  out-turn 
is  then  equally  divided  between  tne  landowner  and  the 
ryoto.    The  cultivation  of  opium  is  also  untaxed.    A 
good  deal  of  water  is  wasted  in  Persia  owing  to  the 
long  distances  it  has  very  often  to  travel  before  reaching 
a  land  eligible  for  ito  security  agfainst  raids,  &c.,  ana 
to  damages  constantiy  sustained  by  watercourses,  which, 
owing  to  the  social  conditions  of  the  country,  it  is  very 
often  beyond  the  reach  of  the  ryot  to  travel  out  of  the 
jurisdiction  of  his  village  to  repair.      There  are  also 
large  tracto  of  fertile  l^d  which  remain  waste  owing 
to  their  proximity  to  the  main  roads,  as  no  village 
having  cultivators  on  such  spoto  can  possibly  prosper 
or  enjoy  the  least  immunity  from  the  exacting  demands 
of  Government  officials,  and  the  thefto  and  robberies 
committed  by  the  ' '  Iliyat ' '  tribes  on  their  passage  along 
the  country  thoroughfares. 


VOTES   OS   BOOKS. 


Melbourne  Intoniational  Exhibition,  1881.  TheOffioial 
Catalogue  of  the  Exhibito,  with  the  Imtroduotory 
Notices  of  the  Countries  Exhibiting.  Melbourne, 
1880.     2  vols.,  8vo. 

This  is  a  second  edition  of  the  catalogue,  and  contains 
a  complete  record  of  the  exhibito.  The  general  olaasifi- 
oation  adopted  oonaisted  of  82  daaaea  in  ten  ^^u\kat-» 
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jotmtjAL  oi  fflE  soamnt  o*  asts,  Jrai  u,  issi. 


Group  1 .  Works  of  art ;  2.  Eduoatiun  and  icutruolJoii , 
apparatiu  and  prooeaa  of  the  liberal  arts ;  3.  Fumitiuv 
and  aooeuoriea;  i.  TeztUe  fsbiica,  clothing:  anil 
aooeesorie* ;  S.  lEaw  and  mannfaotured  produota ;  € . 
Haobinery,  appantna  and  prooesses  lued  in  the  nu  - 
obanical  ii^iutiiea ;  T.  Alimeatarf  prodnola ;  8.  Agri- 
cvltura  \  9.  HortioultTire  i  1 Q.  M'"'"^  indua^eB,  ma  - 
oMdot  and  prdnote.  Frefixed  to  the  Ust  of  eiMMta  ai 
mok  donrt  Ijs  a  statjetioal  ocoonnt  of  tiie  oaontry  whiOi 
•eut  them. 


QEVEBAL    VOIE& 


Rational  TnlniHg  Miool  of  Mule.— 
ttndenU'  ocmccrts  b  noW  betog  ei*eii  In  the 
Albert  Hall.  Future  concerlB  will  be  cm  the 
Vednaday,  June  29,  Friday,  July  8,  WGdnsadays,  July  ( 
and  20,  {ommendng  at  4  p.m.  The  publiowill  be  udmittte 
to  these  oonceHa  on  Hyraent  of  Is.,  but  itudents  wlU  b 
■applied  with  tlehela  fin  thcdi  Mends  grati*. 

XMlodastiMl    Art   BzhlUtion    at    MevOMUs.— Aj 

BihibHloa  of  Sodealaatical  Art  wHl  be  held  at  Newcastle 
OD-Tyne  during  the  meeting  of  the  Church  Cannns  frou 
Odohar  3  to  B.  The  Exhibition  vill  indnde  artideaof  every 
duaci^itiop  mod  in  the  building;  and  adommant  of  churchos, 
or  in  eonnecthm  with  the  wrricea  thereof — stone  and  wonil 
carvinc:.  atained  g^aaa,  brass  and  metal  work,  gold  sad  sUver 
l^le,  belbi,  embroidary,  tapaslry,  organa  and  harmonjunu, 
church  chsJEi,  mosaics,  &c,  a  lai^  gallory  beiuff  set  apsi-t 
for  the  display  of  cartoons,  dc«igns,  pictures,  arcbitsctur^  I 
diawint^,  &c.  It  has  been  decided  to  admit  also  all  kind  -. 
of  school  applicsnces,  books,  Ac,  useful  in  the  forthemnci' 
of  education.  There  will  be  also  an  eatenalTe  loan  eoileotiOL 
otplctDres,  photogn^bs,  dndgns  {old  and  new),  embroiden, 
earrings,  and  objeots  of  ecoleeiastical  art  gimenlly.  AppU- 
cationa  for  space,  orpermiseion  to  eihibit,  should  be  addressed 
to  Mr.  J.  Hut,  maiuger,  Bcslceiaatical  Art  Exhibition,  33, 
Bonthampttm-atreet,  Strand,  London,  W.C.  i  or  JSi.  0.  j. 
Bagoley,  45,  Carhol-atreet,  Newcastle. 

Bold  In  tha  Tnittd  BtatM.— Aooording  to  a  leooit  e  t 


G20,0Qa^0a'dollan,  Wf  which  about  284,000,000  dollars  ws,. 
luld  aa  Treasury  sod  nationBl  book  raerres,  and  268,000,000 
dcjlarawaa  In  actual  drenlation.  There  lusbnenitotalinincf 

Sid  coin  and  bullion  to  the  eountiy  since  Joly,  1879,  ct 
4,000,000  doUars,  of  which  SG.OOO.ODO  dollars  vas  adde.l 
to  the  TraasniT,  69,000,000  dollsn  to  the  banks,  an.l 
140,000,000  dollsn  to  the  active  drculation.  The  ton; 
amonDt  of  gold  in  the  eonntiy  makes  a  fair  showing  com- 
Mied  with  the  principal  cooiUries  of  Europe,  being  eioeedeJ 
bv  only  two.  The  amount  eetiniBled  to  be  in  Snaland  i:\ 
iSSO  was  e9G,aCfO,000  dollsn,  of  which  428,000,000  dolUr^ 
was  in  actual  diculsCIon;  and  France,  witb  827,000,OOQdolIar  r- 
of  gold,  had  a  circulation  of  about  816,000.000  dollus.  Th< 
laiger  proportion  of  gold  in  adiTo  circulation  in  the  latter 
two  couatnaa  the  dlnctor  attrihutea  in  psit  to  tho  fact  ths  i 
their  eoinsge  oonsiata  meet  eiclusively  of  denominstians  of 
Talus  than  B  doUan.     The  Urgett 

re  of  American  mouCT, 

ige  during  the  last  7^ 

if  gold,  nearly  83  per  cent. 


OftUt  Oidtua  la  TaunuU.— A  nooeMfnl  attempt 
to  breed  oyslwa  to  a  bed  ipedall*  prepared  for  thor  reoeptioii 
tppeantobxvt  b«Mk  tnaOe  In  Tasmania,  at  a  place  bearing 
tfis  ■jjpnnriete  nanw  of  Idtde  Oj«tai  Cots,  w^un  a  mmiVi  . 
of  OeaeHralves  w«ra  placed  tawudalha  a^at\ai^T«rA 
.  tt  the  tatpeetsOou  that  thn  «iral&  *'  smX"  m  awniVu^i^tX 
BMOib  ocvn^ooding  to  na  loodSi  ol  S^ii  ^Ud^ ^k  ^* 


IB  muinte  oysters  just  eitruded  f 
hells.  In  March  an  examination  was  made 
1  hich  had  been  placed  to  collsci  the  yonng 
liey  were  found  to  ba  thickly  covared  with  a 
1  an^  lessonable  proportion  of  these  mcdl 
itunty,  there  is  avery  proapect  of  the  idi 


iijtnre  being  carried  out  i_ __. 

[  ^snumia.  The  total  number  of  young  oys 
lUbruaiy  in  Little  Oyster  Cove  is  v^oui. 
h»va  been  frem  2,600,000,000  to  40,000,000,05 
"  market  four  yt 


lOBTnriM  roB  thz  atmmQ  i 


Mdhdit,  JUaa  9r'ra..Angbn<  AaswiatiaB  (attli 
Bociarr  or  Aits).  Si  p.m.  Contaca 
Water  Fisheries  Act 

Hoyal  Inatitnlioa,  AlbeDUdavbOet,  W.,  S 
Uonthly  Ueetiug'. 

BOfai  Geograjitiml,  tfaisetaitj  of  Lm^ 
gardens,  W.,  Si  p.m.  tieat.-ColoiKl 
"HieCoDntry  of  theTekkeTurkoiusos 
and  Murghab  Hiien." 

Public  Analysts,  Burlingion-hoitse,  Fico^ 
BpecdaiaeneralKMtingbi  Consider  Alle 
1.  Mr,  A.  Wyntcr  Birth,  "  The  Estimii 
in  Wines  and  Tinctures,  Sc."  and  " 
Fsttems  which  drops  of  rarious  Fati 
oortaia  oondiHoni."  i.  Mr.  W.  F.  K.  S" 
fleatian  of  Wjmter  BIyth's  Apparatnit 
£thcr  SB  spplied  to  Milk  Aoalysia,**  and  * 
for  Griffin's  Oss  Muffle  FornsK,"  3. 
"  Some  remarks  aa  ths  Swedish  Iaws  si 
of  Arsenic  icallr  ProhlUted." 

TUUMT,  JonE  !»rH...Nstioiu]  Health  Sooety  [■ 
THS  BociRTV  or  AsTi).  TJ  p.m.  Mr.  8. 
"  The  Science  and  Art  of  Banitoiy  Plum] 
17.)  "  HoDse  Drsinsgs  and  Tentilaliai 


Annual  HcetlEig. 

AnthropolagiaJ  Instttote,  *,  Grosvenor' 
SJ  p.m.  Right  Hon.  Sir  E.  Baltic  Ptsr 
Laws  Affecting  the  fidatioiH  betw«a 
asTsee  Life,  as  Bearing  iqnD  the  Deslii 
with  Aboriginea." 

Boyal  Horiicnltntal,  South  SaDslngtao,  & 


r,  Juii 


i...BOaSTT  OF  AB» 


AdelphI,  W.C,  t  pjB.    i 

■DAT,  Josi  sots... Victoria  QutltBtB  (at  tta  . 
SociiTTor  Asn],H  pjn.    Anmsl  KM 
by  the  Bi^t  Hon.  the  lad  OVaSL. 
Society  for  tha  XnmnnwemsDt  (<  Has  Ai 
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BEDIHGS   OF   TEE    SOCIETY. 


ASVUAL  GXVKBAL  MSETUIO. 

inual  General  Meetdng,  for  receiving  the 
>m  the  Council,  and  the  Treasurers'  State- 
Beoeipts,  Payment,  and  Expenditure 
e  past  year,  and  also  for  the  Election  of 
¥as  held,  in  accordance  with  the  Bye- 
Wednesday  last,  the  29th  of  June,  at 
.,  F.  J.  B&AHWELL,  F.B.S.,  Chairman  of 
zil,  in  the  chair. 

ORETABY  read  the  notice  convening  the 
and  the  minutes  of  the  previous  o-nn^m.] 
leeting. 

.owing  candidates  were  proposed,  balloted 
hily  elected  members  of  the  Society : — 

Percy  Leonard,  8,  Arboretnm-street,  Derby, 
gineers'  Office,  Korthem  Diviaiom,  Midland 
'  ^)orbv 

,'  David,*  M.P.,  26,  Pont-street,  S.W. 
William  James,    Famley-house,    Chelsea, 

Sdmond  Bowen,  51,  Courtfield-gardens,  South 

ion,  S.W. 

•hn.  Maple  Durham,  Oxon. 

fames  Barnes,  77,  Old-road,  Middleton,  near 

iter,  and  Jessamine -house,  Barton-on-Irwell, 

ire. 

tobert  Charles,  10,  Henry-street,  Carlisle. 

BTcy  Wilson,  14,  Augusta-road,  Bamsgate. 

eo^  Bernard,  MJD.,  3,  Chesterfield-street, 

Soratio,  St.  Lawrence,  Patney-hill,  S.W. 
O.  F.f  City  Surveyor's  office,  Manchester. 

William,  Caterham. 
0t,  Worcester. 

Pniliam  Alfred  Harry,  Coombs  Croft-house, 
im. 

W.B.,  Eeythorpe-hall,  Leicester. 
Henry  Somerson,  1,  The  Elms,  St.  Ann's- 
adsworth-oommon,  S.W. 
a.  W.,  Esthwaite-lodge,  Hawkshead,  near 
ie. 

Q,,  2ij  Boll's  Head  Exchange-chambers, 
place.  Manchester. 

,  WiUiam,  BixmMif^  Sale,  Cheshire, 
cental  Albert,  97,  Fmsbmry-pavement,  E.C. 
Oario,  115,  P!ooiidi]h%  W. 
8— ael,  11,  Queen  vlotoria-street,  E.C. 
Sfstara,  iJaztf oird|  SJent. 
Mt^tiOdMB  Thaaum,  77»  Chaaoery-lane,  W.C. 


Johnson,  Thomas  Hilton,  F.C.S.,  36,  Bawdiffe-road, 
Bice-lane,  Walton,  Liverpool. 

Johnston,  Thomas  Bnddiman,  F.B.G.S.,  108,  G^rge- 
street,  Edinburgh. 

Jones,  Charles,  35,  Great  Queen-street,  Linooln's-inn- 
fieldfl,  W.C. 

Kennard,   Stephen  P.,  J.P.,   17,  Kensington-palace- 
gardens,  W. 

Lasscter,  Frederic,  6,  Porchester-gate,  Hyde-park,  W. 

Lloyd,  Alfred,  B.A.,  Bush -lane,  Cannon-street,  E.C. 

Noeotti,  Charles,  395,  Oxford-street,  W. 

Olsen,   Ole  Theodor,  F.R.A.S.,  40,  Cleethorpe-road^ 
Grimsby. 

Owen,  Lancaster,    38,  Glouoester-g^ardens,  W.,  and 
Engineers'  Office,  G.W.B.,  Paddington,  W. 

Paul,  Joseph  John  Dawson,  Eaton,  Norwich. 

Pfeil,  A.  L.  A.,  Frognal,  Hampstead,  K.W. 

Phillips,  Alfred,  23,  Cockspur-street,  S.W. 

Butson,  Albert,  7,  Half -moon- street,  Piccadilly,  W. 

Saunders,  H.  A.  C.,  11,  Old  Broad-screet,  E.C. 

Stevenson,   G^rge  Ernest,   The  Ckis  Works,  Peter- 
borough. 

Thomas,  Sidney  Gilchrist,  F.C.S.,  27,  Tedworth-squaie, 
Chelsea,  S.W. 

Tweddell,    Balph   Hart,    14,    Delahay-street,   West- 
minster, S.  W. 

Tweedie,  George  B.,  F.C.S ,  24,  Josephine-avenue, 
Brixton-rise,  S.W. 

Walker,  PhiUp  F.,  29,  Prinoe's-gate,  S.W. 

Wickham,  William  Henry,  14,  Essex-street,  Strand^ 
W.C,  and  Wimbledon- hUl,  Surrey. 

Williunson,    William    Blizzard,    ^tovidence   Works, 
Worcester. 

Young,    Charles    Edward    Baring,    12,    Hyde-park- 
terrace,  W. 

The  Chaiemak  nominated  Dr.  Mann  and  Capt. 
C.  F.  Ghurdner  scrutineers,  and  declared  the  ballot 
open. 

The  Seobetaby  then  read  the  following — 

BEPOBT  OF  THE  COUNCIL. 

The  Council  have  now  to  lay  before  the  members 
their  report  for  the  One  Hundred  and  Twenty- 
seventh  Session  of  the  Society,  and,  in  doing  so, 
they  are  happy  to  be  able  to  repeat  the  congratula- 
tions which  uieir  predecessors  in  office  have  now 
for  some  years  past  been  justified  in  oflEiaring  to  the 
general  body  of  members.  The  Society  is,  they  are 
glad  to  think,  flourishing  in  every  way;  its  numbers 
are  increasing,  now  for  the  first  time  for  some  few 
years,  its  finances  are  in  a  sound  condition,  its  use- 
fulness is  as  great  as  ever,  and  the  Council  are 
well  assured  its  influence  is  as  widespread  and  its 
reputation  as  high  as  at  any  period  of  its  long  and 
prosperous  career. 

I.— OiLDiNABY  Meetings. 

Looking  back  through  the  list  of  papers  read  at 
the  ordinary  meetings  of  the  past  Session,  it  is 
satisfactory  to  be  able  to  state  that  neither  in  popular 
interest  nor  in  intrinsic  value,  do  they  compare 
unfiavourably  with  those  read  in  any  former 
Session. 

It  has  been  the  aim  of  the  Council  always  to  give 
the  members  the  earliest  possible  opportunity  of 
hearing,  from  the  lips  of  the  discoyerers  themselyes« 
or  of  other  competent  persons,  accounts  of  the 
various  applications  of  science  to  purposes  of  daily 
life,  of  which  our  time  is  so  pn>duotive.  It  is 
not  now-a-days  possible,  or  even  desirable,  for  a 
Society  to  oompete  with  the  poblia  nAwv^^^foc^^a 
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aa  instnunent  j6f  oarly  intdUgenoe.  ThQ.pnfalid 
receive  the  first  infomuition  of  any  toientifio  dis- 
corery  i&om  tibe  -  daily  Press,  but  they  are  also 
anxious  for  fuller  information  than  canbesiippllod 
to  them  by  such  a  channel;  while,  in  man^  cases, 
they  are  glad  of  the  opportunity  of  seemg  the 
actual  ap^ianoes  by  which  the  disooveiies  were 
made,  or  by  which  they  are  to  be^tumed  to^  practical 
account.  It  is,  doubtless,  this  desire  which  draws 
to  our  room  the  large  audiences  which  assemble 
there  whebeyer  any  new  advance  in  science,  or 
any  fresh  application  of  science,  is  described.  To 
ehronicle  radi  progress,  to  assist  it»  to  make  it 
known,  these  are  the  most  important  functions 
of  our  Society.  If  proof  of  this  were  wanting,  the 
numbers  attending  our  meetings  alone  would  afford 
such  proof,  since  whenever  any  new  subject  of 
scioatific  interest  comes  on  for  diBcussion,  imme- 
diately the  limited  extent  of  our  accommodation 
shows  itself,  and  the  difficulty  of  providing  for  our 
Ixrge  numbers  makes  itself  fdt.  Thanks  to  the 
many  eminent  men  of  science  who  have  readily 
oome-  forward  to  place  their  knowledge  at  the 
disposal  of  our  members,  there  has  been,  during 
the-  Session  now  just  finished,  no  lack  of  such 
papers. 

Nor  have  the  discussions,  on  the  whole,  been 
less  satisfactory.  With  so  many  competing  means 
of  diffusing  information,  it  can  hardly  be  expected 
that  the  discussions  at  scientific  societies  imould 
occupy  ihfi  place  they  tmoe  did,  and  it  is  all  the 
m<»:e  satisfactory  to  see  the  high  character  of 
our  discussions  still  kept  up.  Indeed,  those 
of  the  past  year  show  an  advance  on  those  of 
lome  '  previouB  years.  It  cannot  but  happen 
occasionally,  that  a  discussion  will  fall  into  the 
hands  of  members  not  specially  qualified  to 
deal  with  the  subject,  whatever  it  may  bo,  and 
when  this  is  so,  there  comes  a  natural  reluctance, 
on  the  part  of  those  wha  really  are  so  qualified, 
to  take  a  share  in  it.  The  Oonndl,  however,  think 
they  are  justified  in  stating  tiiat  the  discussions  of 
this  Session  have,  on  the  whole,  been  kept  at  rather 
a  higher  level  than  they  have  attained  of  late,  for 
while  there  has  been  an  equal  readiness  on  the 
part  of  those  who  know  to  impart  their  knowledge, 
and  to  oritioBse ;  there  has  been,  on  the  whole,  less 
oi  that  tendency  which  more  or  less  characterises 
all  i>ublic  meetings— to  talk  more  for  the  sake  of 
talnng  than  for  any  better  reason. 

After  the  opening  meeting  of  the  Session,  at 
which  Mr.  Bramwell  f^re  the  usual  address  as 
Chairman  of  the  Councd,  the  first  paper  read  was 
by  Mr.  Comyns  Carr,  on  **  The  Infiuence  of  Barry 
upon  English  Art."  This  seemed  a  desirable 
opportunity,  after  their  restoration,  to  draw  speciiJ 
attention  to  the  great  masterpieces  of  Barry, 
which  have  now  adorned  the  meeting-room  for 
nearly  a  hundred  years,  and  the  subject  was  ably 
handled  by  Mr.  Carr. 

For  the  next  meeting,  fortunately,  the  aid  of  Pro* 
f  essor  Ghaham  Bell,  who  happened  to  have  come  to 
Bnkland  on  a  abort  visit,  was  scoured.  Professor 
BeU  readily  acceded  to  the  invitation  of  the  Council, 
that  he  should  bring  the  Photophone,  his  latest 
and  one  of  his  most  wonderful  disooveries,  before 
the  Society,  in  the  same  manner  as,  four  yean  asro, 
lie  bad  introdnoed  his  earlier  inventioii,  the  Tde* 
phone.  BSfl  paper  was  listened  to  by-a  crowded 
meettagp  and  tna»fiiadeqnaoy  of  the *-^'  - 
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possessed  by  the  Society  for  the  reading 
of  more  uian  usual  Interest  wiM  a( 
evident,  for  it  was  unfortunately  im] 
accommodate  many  members  wbo  wit 
present.  The  room,  howe^irer,  vnia  fi 
utmost  capacity  by  an  appreciative  and 
audience.  The  principles  on  whicb  M 
worked  had  been,  a  few  days  before,  bro 
the  notice  of  the  Boyal  Society,  and  th 
his  discoveries  had  of  course  been  madi 
means  of  the  newspapers;  still  his  papa 
was  really  the  first  introduction  to  i 
audience  of  this  latest  and  moat  marva 
lopment  of  Mr.  Bell's  inventive  ingenui 

The  practical  applications  of  electridt 
formed  the  subject  for  two  other  papers 
present  Session,  and  the  attendaiKW  at  t 
of  both  these  papers  showed  that  the  int4 
by  the  public  in  this  important  ques 
the  increase.  In  March,  Mr.  Preecc 
account  of  the  recent  advances  in  Electric 
a  paper  which  formed  a  very  apt 
the  series  of  Cantor  lectures  on  the  san 
which  were  delivered  by  Professor  Adi 
date  for  Mr.  Preece*s  paper  was  arrang 
it  followed  immediately  after  these  lee 
by  this  means  it  was  possible  to  use 
the  paper  and  for  the  lectures  a  n 
maohmes  and  lamps  which  were,  by  the 
of  the  proprietors,  placed  at  the  dispo 
Society  for  the  purposes  of  illustration. 
Bobey,  of  Lincoln,  were  good  enoug 
an  excellent  steam-engine,  for  the  p 
driving  the  machines,  and  the  Coiu 
at  some  trouble  and  expense  in  airsi 
various  apparatus,  so  as  to  give  the » 
good  an  opportunity  as  space  and  time 
of  examining  the  latest  means  of  ; 
the  electric  light.  A  more  recent,  bd 
wonderful  application  of  electricity,  is  to 
mission  of  motive  power.  An  excellent 
this  subject  was  read  at  the  last  ordinar 
but  one  of  the  Session,  by  Mr.  Alexandei 
Mr.  Siemens  began  by  dealing  with  the  t 
principles  involved,  and  gave  the  results 
series  of  fresh  experiments  which  have  li 
carried  out  under  the  direction  of  Mesn 
Bros,  in  Bedin.  He  then  went  on  to  di 
arrangements  used  for  the  electrical  raili 
trating  his  description  by  a  working  mo 
a|4)aratus.  The  paper  gave  rise  to  a  veiy 
discussion,  which,  indeed,  had  to  be  csxi 
the  following  Wednesday  evening,  the 
eluding  the  businees  of  the  Session. 

Dr.  Alfred  Carpenter's  paper  on  ''Lond 
read  at  the  beginning  of  iSeoember,  wi 
seasonable,  and  this,  as  weU  aa  the  Is 
read  towards  the  end  of  January  hy  1 
Moncrieff,  on  a  similar  subject,  attncti 
siderable  amount  of  puUio  attention. 

At  the  last  meeting  before  dnistmss, 
Edwards,  the  Secretary  to  theDepnty-lb 
Trinity  House,  read  a  veryableiMper  on  **{ 
by  Means  of  Sound.'*  niemeeODgiiti 
paper  was  read  had  the  advantage  of  I 
sided  over  by  I)r.  ^ndaU,  ana  nssdli 
principal  authoritioa  on  this  nibnot  stta 
took. part  in  the  diionMlmii .  ib:*!^ 
an  interesting  aooosmt  ol  jbmwmtnm^ 
been  taken  bj  thaJMuigr  3Eioaa.lgra 
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md  signals,  toihe  safety  of  our  ooasts. 
lo^eot  was  dealt  with  in  liarcb  by 
Thomflon,  who  brought  before  the 
mtem  he  has  for  some  time  been 
of  enabliD  AT  each  lighthouse  to  identify 
ssing  ship  Dy  means  of  a  special  signal. ' 
;aye  rise  to  a  long  and  valuable  dis- 
ch  indeed  may  be  said  to  have  done 
owards  the  clearing  up  of  a  difficult 
ited  question. 

Christmas  recess,  Professor  Fleeming 
x>duced,  to  a  London  audience,  a 
nsuring  the  proper  sanitary  condition 
hich  he  has  fbr  some  time  successfully 
at  Ediabure^h.  Professor  Fleeming 
er  led  to  the  formation  of  an  association 
the  Edinburgh  Sanitary  Protection 
and  the  Council  understand  that  tiiis, 
e  or  two  others  of  a  similar  description, 
Lg  favourably. 

's  paper  on  *'  Success  and  Failure  in 
d  Mimng  "  gave  a  good  account  of  the 
iially  adopted  for  the  extraction  of  the 
sore;  and  also  quoted  the  author's  views 
tions  in  system  and  process  which  were 
rhe  great  severity  of  the  winter  about 
kS  such  as  to  rend^  Mr.  Lock's  audience 
y  small  one,  and  hardly  more  success 
d  at  an  adjourned  meeting  for  the 
>f  the  paper.  The  paper,  however, 
jch  interest,  the  subject  being  one 
le  members  are  aware,  was  then  and 
3ting  a  great  deal  of  attention.  Mr. 
ume's  paper  on  **  Trade  Prospects  *' 
;  of  several  dealing  with  social  and  eco- 
ics,  rather  than  with  scientific  matters, 
bat  many  of  our  members  are  interested 
this  character,  and  it  is  thought  that 
ladvantageresiiltsfrom  the  opportunity 
L  for  the  discussion  of  such  subjects, 
is  class  may  be  enumerated  Mr.  Bedley 
er  on  '*  The  Participation  of  Labour  in 
of  Enterprise;"  Professor  Bonamy 
"Buying  and  Selling;"  and  Mr. 
bnson  s  pap^r  upon  the  *' Trade  Marks 
I  Acts."  The  first  and  princix>al  Act 
)en  at  work  for  five  years,  and  the 
lg  which  it  is  possible  to  register  an 
de  mark  has  therefore  expired.  This 
good  opportunity  for  Mr.  Johnson  to 
results  of  the  working  of  the  Act, 
t  out  various  improvements  which,  in 
and  in  that  of  other  authorities,  seem 
ible.  There  was  also  a  paper  upon 
8,"  by  Mr,  Cornelius  Widford,  who 
esults  of  careful  research  into  the 
the  subject  for  a  longtime  back, 
cations  of  Art  to  industry  have  always 
of  the  most  important  departments  of 
*a  work.  Kor  has  it  been  negleoted 
ction  of  papers  for  reading  at  the 
eetings.  IJnder  this  head  are  to  be 
Sung^ord  Pollen's  paper  on  "The  Art 
uring,"  read  in  February ;  Professor 
n  "The  Artistic  XJse  of  Precious 
id  a  little  later  in  the  Session ;  and, 
id  of  the  Session,  the  paper  by  Mr, 
ill,  of  the  Whitefriars  Glass  Works, 
Eurafaotiire  of  Gbss  for  Decorative 


The  papm  yet  remaining  to  be  noticed  include 
one  on  "  Kiver  Conservancy,"  by  Mr.  Cresswell, 
a  subject  of  which  he  has  Ideated  before  m  the 
Society's  Boom,  and  one  which  has  for  some  years 
attracted  special  notice  from  the  Society.  Next 
came  a  paper  by  Mr.  Edward  Whymper,  giving 
an  accoimt  of  the  writer's  ascents  of  Chimborazo 
and  Cotopaxi  last  year.  In  this  case,  as  in 
that  of  I^fessor  Bell,  it  was  found  absolutely 
necessary  to  restrict  the  admissions,  but  in 
order  to  give  the  greatest  possible  number  of 
members  the  opportunity  of  hearing  Mr.  Whymper,.. 
the  loan  of  the  lecture  theatre  at  South  Kensington 
was  obtained  for  the  evening,  through  the  kind 

Sermission   of   the  Lords  of  the  Committee  of 
ouncil  on  Education. 

II.— Indian  Section. 

The  Indian  Section  has  had  a  most  successful 
Session  this  vear,  all  the  papers  being  of  a  high 
character,  and  some  of  them  extremely  importcmt. 
The  work  of  the  Section  began  with  a  communication 
from  Sir  Bichard  Temple,  on  "  Forest  Conservancy 
in  India."  This  is  a  subject  with  which  Sir 
Bichard  Temple  has  been  closely  connected,  and 
the  paper  which  he  read  upon  it  was  both  interest- 
ing and  important.  Had  it  not  been  that  the 
meeting  took  place  during  the  week  of  the  severe 
snow-storm,  which,  for  a  time,  almost  suspended 
traffic  in  London,  the  audience  would,  doubtless, 
have  been  larger  than  it  was,  but,  even  under  these 
unfavourable  circumstances,  the  reading  of  the 
paper  was  well  attended.  Mr.  Hyde  Clarke's  paper 
on  the  "  Indian  Gk)ld  Fields,"  read  at  the  next 
meeting  of  the  Section,  formed  a  valuable  and 
indeed  a  necessary  supplement  to  the  paper  pre- 
viously read  by  Mr.  A.  G.  Lock,  on  a  siTnilar 
subject,  at  one  of  the  ordinary  meetings  of  the 
Society.  Mr.  Lock,  of  course,  had  dealt  with 
the  question  of  gold  mining  generally,  while 
Mr.  Hyde  Clark  treated  the  special  subject  of  the 
"Gold  Fields  of  India."  Tke  third  paper  was 
an  admirable  exposition  of  "  The  Besults  of  British 
Bide  in  India,"  by  Mr.  J.  M.  Maclean,  wlio  is 
recognised  as  an  eminent  authority  on  the  subject. 
Sir  George  Campbell  followed  with  a  subject 
with  which  his  name  has  long  been  connected 
— "The  Tenure  and  Cultivation  of  Land  in 
India."  The  fifth  paper  was  by  General  Madagan 
on  the  **  Building  Arts  of  India,"  while  the  sixth 
and  concluding  one  was  by  GFeneral  Sir  Arthur 
Phayre,  on  ' '  British  Burma."  This  paper  la  really 
a  model  of  complete  information  in  a  concise  form. 
It  has  been  suggested  at  different  times  that  it 
would  be  useful  if  a  selection  were  made  from  the 
papers  which  have  been  read  at  the  various  meet- 
mgs  of  the  Indian  Section  since  its  formation,  with 
a  view  to  its  separate  publication.  The  Coimdl 
do  not  feel  themselves  able  at  present  to  offer  any 
opinion  on  this  matter,  but  they  propose  to  take  it 
into  further  consideration. 

lU.^FOBEION  AND  COLONIAL  SSCnON. 

In  the  Foreign  and  Colonial  Section  the  busi- 
ness of  the  Session  commenced  by  a  paper  on  "  The 
Industrial  Besources  of  South  Airica,"  by  Sir 
Bartle  Frere,  G.C.B.,  who  opened  the  section 
seven  years  ago  with  an  inaugural  address. 
Tins  paper  was  notable  for  the  large  amount 
of  valuaole  information   supplied  regarding  the 
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progreaa  and  proapecta  of  a  district  to  wUch 
reoent  eveuta  have  so  atronKly  drawn  public 
attentioQ.  TiHt,  Oust  also  contributed  on  interett' 
ing  sketcli  of  the  classiflcation  and  stmctural 
relationa  of  tho  longnaKee  of  Africa,  in  the  disciu- 
■ion  of  which  Dr.  Koelle,  the  distinguished 
philologist,  took  a  prominent  part.  An  account  of 
the  present  state  of  ths  diamond  fields  of  South 
Africa,  and  the  progreaa  of  their  operationB,  was 
oommunicated  by  Mr.  B.  W.  Uurray,  who  had 
l>een  connected  for  tea  years  with  the  district. 
Mr.  Hepple  Hall's  memoir  of  the  colony  and 
dominion  of  Canada  was  most  suggestive  and 
practical,  containing  aa  it  did  an  admirable  his- 
torical sketch  of  the  commercial  progress  of  this 
important  dependency.  Mr.  Westgarui's  remarks 
on  the  trade  relations  that  connect  her  colonics 
wiUl  Qreat  Britain,  excited  a  considerable  amount 
of  attention,  and  led  to  a  livdy  discussion.  The 
immediate  interest  of  Mr.  Qufabios'  paper  upon 
Loo  Choo,  anditscurious  two-fold  connection  with 
the  Empires  of  China  and  Japan,  was  materially 
increased  by  the  presidency  of  Sir  Harry  Parkes, 
E.C.B.,  her  Majesty's  Minister  at  the  Court  of 
Japan,  and  by  hia  promise  of  a  future  contribntion 
to  the  Section  concerning  the  commerce  of  tha 
country  with  which  he  is  ofBoially  connected. 

17.— SEonoH  OF  Applied  Chsiostet  abd 


Five  papers  were  read  in  this  BecUon ;  a  Nxth 
liad  been  set  down  upon  the  list,  but  the  sudden 
and  severe  indisposition  of  the  author  of  it,  Mr. 
Shelford  Bidwell,  prevented  its  being  road.  In 
the  fint  paper,  Mr.  James  Mact«ar  gave  an  acconnt 
of  his  lystem  of  manufoctoring  sulphate  of  soda. 
It  will  be  in  the  recoUection  of  the  members  that, 
three  years  ago,  Mr.  Mactear  described  to  the  Society 
the  furnace  Known  by  hia  name,  at  a  meeting  of  i 
the  Chemical  Section,  in  a  paper  for  which  the 
Council  awarded  a  medal  at  that  time.  In  his 
■eoond  paper,  Mr.  Mactear  described  the  various  | 
baprawements  which  he  has  since  mode  in  hia 
fumaoe,  withtheobiect  of  rendering  its  action  con- 
tianoua.  The  second  paper  read  in  the  Section  waa 
by  Mr.  J.  Y.  Buchanan.  Mr.  Buchanan  is  weU 
Imown  as  having  occupied  the  position  of  chemist 
to  the  Chalienger  expedition,  and  the  experianoa 
he  then  gained  enabled  him  to  write  a  very 
valuable  paper  upon  "  Deep  Sea  Investigation, 
and  the  Apparatus  Used  in  it."  The  papet 
may  be  said  to  be  fairly  exhaustive  of  its  subject, 
•oa,  it  nwy be  hoped,  will  take  rank  as  a  monograph 
upaa  it.  This  was  followed  by  a  paper  by  Professor 
^rn,  on  "  The  Future  Development  of  Electrical 
Aj^tUanoea."  The  subject  of  Professor  Ferrr'E. 
paper  maybe  said  to  be  tiie  application  of  deottioity 
to  purposes  other  than  illumination.  'Iha  aame 
nmork  applies  to  it  aa  has  been  applied  to  papere 
Oa  deotnoal  subjects  read  before  the  oidinaiy 
meetings  of  the  Society— that  it  attracted  much 
•ttration  from  the  members,  and  brought  together 
larse  audiencea.  Mr.  StiUingfleet  J^inson  dealt 
wiuk  a  subieet  which  has  frequently  of  late 
been  before  ua  Bodety  in  hie  paper  on  the  etfecta 
of  hnpnre  water  npon  health ;  while  Professor 
Hnotington  concluded  the  bnaineM  of  this  Section 
£j  an  Mie  rewm^  of  TeomtpTogt«Minthemann> 
Sottas  and  applioatioii  of  steel. 


T.— Camtob  LscrcBBS. 


onch  set  consisting  of  some  five  or  aix  let 
is  hardly  necessary  to  say  that  most  of  th 
ivith  which  the  Cantor  lectures  deal  are 
it  would  he  difficult  to  deal  with  them  ec 
oven  in  much  longer  courses ;  but,  on 
hiind,  it  is  often  inconvenient  for  member 
arraneements  to  attend  week  by  weel 
^^ctenoing  over  a  period  of  six  weeks. 
Seaaion  juat  pasaed,  therefore,  arrangemi 
made  for  a  greater  number  of  couraes, 
iiviurses  themBclves  ware  made  up  of  i 
number  of  lectures.  There  were  accord 
series  of  Cantor  lectures.  Of  these,  the 
delivered  by  Professor  Church,  his  subji 
"The  Scientific  and  Artistic  Aspects  of 
and  PoTceliun."  These  lecture*  wa 
during  the  early  part  of  the  Session, 
to  Christmas,  and  were  well  attended. 
course  after  Chriatmos  was  by  Mr. 
Kigg,  the  subject  being  "  Watchmaking 
ciiurse  also  attracted  good  audiences; 
on  former  occaaiona,  when  the  snbject  of 
of  lectnrea  was  connected  with  any  Londi 
a  limited  number  of  admiasions  were  j 
watchmakers  and  their  apprentices,  many< 
nvailed  themselves  of  the  opportunity  of  a 
their  knowledge  of  the  theory  of  their  bosh 
Hogg's  lectures  were  specially  valuable  f 
want  of  tecJmical  literature  in  this  comiti 
Eiibject  of  watchmaking  ;  and  this  fact  wi 
their  value  when  they  make,  aa  they  ahor 
their  appearance  in  the  Journal.  The  largi 
paces  at  the  Cantor  lectures  of  the  Session,! 
were  those  which  attended  the  third  course' 
Scientific  Principles  Involved  in  Etectric 
I  iiig"  by  Professor  Adams.  For  these  tl 
was  crowded  to  its  ntmoat  capacity.  Prof. 
Itwturea  were  amply  illustrated  by  a  fine  • 
of  apparatus,  and  also  by  examples  of  ae~  ~ 


icapal  systems  of  eleoteic  lifting. 
systems,  the  Brockie  lamp,  ESemens  lai 
^errin  lamp  were  shown  at  work,  other  lai 
''candles  being  exhibited,  but  not  lightei 
interest  also  attached  to  the  cxhibdtiMi 
fltwan  of  his  new  incandeacent  light 
next  conne  was  by  Mr.  Alan  8.  Cole,  n 
''Art  of  I.Boe-making."  These  laotniea* 
illustrated  by  some  v^nable  speoiinenB  of  1 
for  the  purpose,  and  also  by  a  fine  odk 
tnuuporencies,  representinK  the  Tsrioni 
tions  of  lace,  which  were  shown  on  the  k 
the  aid  of  a  lantern.  The  Cantor  leabn 
Session  were  concluded  by  an  important  oi 
"  Colour  Blindness,"  delivered  by  Mr.  B.  R 
Carter.  Mr,  Carter  drew  special  attentio 
effect  of  colour  blindness  upom  Taricui  iw 
and  brou^t  before  his  audience  the  tot 
have  reoently  been  devised  tor  ths  i 
of  this  curioua  defect.  The  Oomdl  tUsk 
to  sav- that  Mr.  Carter,  bcdoK  a  msmbet  of  ( 
oould  not  aooept  the  uioal  be  for  bis  Isetai 

TI.— jTTTXEmx  LXOTUBB. 

In  these  leotiires,  tiie  Oonnioil  have  il«i 
deavouied  to  oonsidv  rather  ^Ait  v« 
vaA»«rfuiC  and  instrasttn  to  the  yoatth 
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lan  to  abriotlf  oonflne  the  tauge  of  the 
to  iubjecta  properly  ooming  within  the 
'.  the  Bofietj,  They,  therefore,  inTited  Mr. 
ominei,  tie  well-faiowii  naturalist,  to  give 
lal  diort  oonne  of  lectntes  at  Chrigtmag, 
■objeot  which  he  has  made  his  own,  the 
mae  and  inatiTict  of  animalB.  The  lectures 
«y  wdl  attended,  and  appeared  to  afford 
(tufaction  to  the  andioice  that  listened  to 

TU. — Albert  Mbdal. 

lioanoil  feel  oonvinoed  that  the  award  of 
ertUedal,  this  year,  to  Br.  A.  W.  Hofmann, 
"  for  the  eminent  serrioes  rendered  to  the 
al   arts   by  his  investiKations   in   orgsmc 

a,  and  for  his  snocceMol  labours  in  pro- 
e  coltivatioD  of  ohemioal  edaoatiou  and  . 
I  in  England,"  will  give  uniTersal  satisfao- 
?Oi  the  past  forty  years.  Dr.  Hofmann,  one 
ig's  earliest  and  most  distinguished  pupils,  I 
owed  with  an  indefatigable  zeal,  equalled 
the  Boooess  of  those  labours,  in  the  derelop- 
'  some  of  the  most  important  branches  of  , 
ohemistry.  While  the  very  high  soieutifio 
!  Dr.  Hofmann's  researches  has  been,  from 
time,  reoognised  in  this  country  by  the 

0  him  of  the  Boyal  and  Copley  Medals  of 
ral  Society,  and  of  the  Faraday  Medal  of  . 
Muioal  Society,  the  fact  that  some  of  his ' 
mwkable  researches  laid  the  foundation  of 
-tar  colour  industry,  while  others  f  nmished  i 
ot  oontribntions  to  its  rapid  darelopment,  | 
itly  recognised  by  the  award  of  the  Albert  | 
■t  the  Society  of  Art«. 

are,  howerer,  other  quite  separate  and 
f  not  leas  prominent  olums  to  this  distino-  ' 
ich  the  dooiety  of  Arts  desire  to  reoog- 
.wardingthemedaltoDr. Hofmann.  When 
ege  of  Chemisty  was  established,  in  1S4S, 
B.H.  the  late  I^inoe  Consort  as  its  ardent 
ftnd  Dr.  Hofmann  as  its  first  Professor,  the 

1  for  the  acquisition  of  chemical  knowledge 
mts  in  this  uountry  were  of  a  Tery  limit«l 
and  within  the  reach  of  but  few ;  and  the 
;  requisite  for  the  pursuit  of  chemistry  as  a 
ot  profession,  and  for  its  application  to 
oturea  and  the  Arte,  had  to  be  sought  in  i 
y  and  France.  It  is  due  to  the  indefatigable 
IB  and  perseverance  of  Dr.  Hofmann,  ia  the 
noet  formidable  difficulties — to  his  remark- 
irers  as  a  teacher  and  lecturer,  and  to  the 

peooliarly  his  own,  of  inoculating  his 
fJOi  Us  mthnsiastio  love  of  chemical  re- 

that  the  Boyal  College  of  Chemistry 
'  became  developed  into  a  world-renowned 
it  ehemioal  sdenoe ;  while  its  success  im- 
•  great  impetus  to  the  cultiTatiiin  of  that 

and  of  its  application  to  the  Arts  and 
otnres  of  the  United  Kingdom.  Among 
Eogliali  ahemists  who  have,  in  later  years, 
iousIt  Dontribnted  to  the  development  of 
J  indnstries  and  to  the  advancement  of 
il  knowled^  some  of  the  most  prominent 
od  to  claim  as  their  master  the  eminent 
pon  whom  the  Society  of  Arts  now 
UaUgheet  distinction. 

TUX— IteDALS. 
^JDg  to  the  nsnol  oootom,  the  ComioO 


I  have  awarded  Silver  Medals  for  certain  of  the 
papers  read  during  the  Session  before  the  Society. 
at  the  ordinary  meetings  and  in  the  different 
Sections.  For  the  present  year,  eight  medals 
have  been  awarded ;  of  these,  three  were  given 
for  papors  read  at  the  ordinary  meetings,  two 
for  papers  in  the  Indian  Section,  one  far  a 
paper  in  the  African  Section,  and  two  for 
papers  in  the  Chemioal  and  Physical  Section. 
The  CooDcil  also  passed  a  vote  of  thanks  to  one  of 
their  own  members,  Mr.  Preece,  for  the  very 
interesting  puier  which  he  read,  npon  "  Beoent 
Advances  in  Electric  Lighting."  The  following 
is  a  complete  list  of  the  awards : — 
To  ProfesBor  Ai.KiAiTDgB  Qsahak  Bell,  for  his  paper 

on  "The  Photophone." 
To  E.  Pbics  Edwasds,  for  his  paper  on  "  SignsJUny 

.hj  Means  uf  Sound.^' 
To    ALKiiKDEB   SiF.inms,    for    his   paper   on    "The 

Electrical  Railway,  snd  the  Transmission  of  Power  by 

Electricity." 
ToSirRicKAEiiTBiiPLB,  Barty  O.C.S.I.,  CLE,,  D.C.L., 

for  bis  paper  on  "  Forest  Conserrancy  in  India." 
To  J.  M,  MACLtiw,  for  his  paper  on  the  "  Betults  ot 

British  Rule  iu  India," 
To  Sir  EaiJBi  Butlb  Eowaxd  Fsbbs,  Burt.,  O.C.B., 

.      ,.  „j^ 


i^uiauoes.' 


Development  of  Electrical  Apj 

IX.— EZAMIMATIONS. 

Those  who  have  interested  themselvea  in  this 
department  of  the  Society's  work,  are  aware  that 
considerable  changes  were  made  in  the  examina- 
tions, after  due  announcement,  a  year  ago,  many 
of  the  subjects  in  which  examinations  had  been 
held  being  struck  off  the  list.  The  reasons  which 
induced  the  Conndl  to  take  this  step  have  been 
fully  stated  in  the  Journal,  and  in  previous  annual 
reports.  The  past  year  was  the  first  under  which 
the  new  system  came  into  practice.  According  to 
the  plan  adoj)ted,  only  those  subjects  were  re- 
tained in  which  it  did  not  appear  that  any 
other  examination  was  provided  for  students, 
the  subjects  rettuned  being  Clothing,  Cooking. 
Health,  Housekeeping,  Political  Economy,  and 
Music.  In  all  these  subjects,  exoept  in  Mnnc, 
there  has  been  a  serious  falling  off,  the  numbers  of 
candidates  for  the  present  and  for  last  year  being 
as  follows  :— 

1880.        leei. 

Clothing S4     . .         3 

Cookery  118     ..       S6 

Health 114     ..      42 

Housokeeirang 60     ..       14 

Political  Economy 40     ,.       27 

Musio   324     ,.     321 

The  cause  of  this  diminution  is  doabtles* 
to  be  found  in  the  fact  that  the  abandonment 
of  tjie  greater  number  of  subjects  has  reacted  on 
those  retained,  for  many  oandidates  who  took  up 
some  of  the  latter  as  supplementaiy,  do  not  now 
enter  at  alL  In  former  examinations  a  separata 
day  was  given  for  each  ot  the  Domestic  Economy 
Bu^eots;  there  is  now  only  one  day  for  the  whole 
number. 
The  Comual  ue  lamdi.  iAi&)itAn\  1<^  *i^  %f9BaE» 
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and  Art  Department  for  the  ouietanca  which  they 
have  rendered,  in  permitting  candidates  for  the 
Bocietf  of  Arta  Examinations  to  he  examined  in 
connection  with  the  candidates  at  the  Govem- 
ment  Examinations. 


with  the  proposals  at  present  under  ooi 
for  the  estahiishment  of  a  coUese  of  mm 
nection  with  the  Trsining  School  for  MuB 
Kensington.  The  first  of  these  reports, 
second  report  actually  published  by  the' 
baa  appeared  io  the  Society  of  ArU  Joa 
committee's  third  report  can  be  obtaine 


chaso  at  the  Society  s  office. 
XIII,— National  Texikhto  School  i 
In  November  last,  a  statement  was 
H.R.H.  the  Dnkeof  Edinburgh,  as  Pi 
the  Committee  cf  Jlaosgemeiit  of  t 
reminding  the  founders  of  scholarship! 
period  of  five  years,  for  which  the  a 
originally  established,  would  expire  a 
1SS1.  This  statement  held  out  the  ho 
permanent  school  of  music,  under  the  ms 
and  control  of  the  Stat*  {as  originally  it 
the  Society  of  Arts),  might,  at  no  romo 
be  established;  but  it  also  stated  that  thi 
tions  which  the  committee  of  msnag 
the  school  were  carrying  on,  were  stil 
greas,  and  that  however  favourably  tli 
terminate,  it  would  not  bo  possible  to  ii 
such  a  new  institution  by  Eaater  last.  ' 
mitteo,  therefore,  appealed  to  the  fouE 
they  should  renew  the  scholarships  for 
tromEaster  1881  taEaster  1882.  The  a) 
was  addressed  to  the  Society  as  having 
four  scholarships  at  the  school.    The  m 


X. — PitiircE  Conhoet'3  Phize. 

The  Prince  Consort's  Prize  of  Twenty-five 
Guineas,  originally  offered  by  his  Boyal  Highnoss 
the  late  President  of  the  Sooiely,  and  graciously 
continued  by  her  Majesty  the  Queen,  was  offered 
annually  to  the  candidate  who,  obtained  under 
certain  conditions,  aTid  within  a  space  of  four 
jearB,  the  greatest  number  of  First-classes  in 
the  sabjects  for  examination.  The  altered  scope 
of  the  examinations  rendered  it  necessary 
for  the  Council  to  ascertain  her  Majesty's  wishes 
in  respect  of  the  prize,  and  sbe  gave  it  as 
her  opmion,  that  as  the  system  of  education, 
"which  the  Prince  Consort  had  desired  to  encourage, 
was  now  to  a  large  extent  carried  on  by  the  Science 
.and  Art  Department,  the  time  had  arrived  when 
■the  award  of  the  prize  might  well  be  discontinued. 
No  offer  of  the  prize  was  therefore  made  for  the 
past  year. 

XI.— ExAinuATiorrs  Df  PRAcmoAi.  Music, 

In  consequence  of  the  success  of  these  examina* 
tions,  which  wore  held  for  the  first  time  in  1879,  it 
was  thought  desirable  that  there  should  be  two 
examinations  in  London  during  the  year,  instead 

of  only  one,  and  it  was  detOTmined  that  they      „  ,      j  ,      ,     r,        -i       ^ 

should  take  place  in  January  and  in  July.  For  [  ^^7  considered  by  the  CounojJ,  and 
the  January  examination,  75  candidates  entered,  72  i  was  determined  that  a  sum  of  £160,  the . 
presenting  themselves  for  examination,  some  of ;  o'  '"C  annual  amount  granted  by  the  S 
whom  wore  examined  in  singing  as  weU  as  in  play-  Jhe  establishmont  of  its  four  scholarshii 
ing.  42  certificates  of  the  first-class  were  awarded, '  ^  placed  at  the  disposal  of  the  National 
and  33  of  the  second.  59  of  these  candidates  were  School  for  Music  towards  the  mamt«nar 
students  of  the  pianoforte,  4  of  the  organ,  and  2 !  school.  In  making  this  grant  the  Com 
oftheviolin;  and  there  were  23  vocahsta.  4  candi-  to  the  committee  of  the  school  to  dead 
dates  entered  for  honours,  of  whom  2  took  first-  manner  the  money  should  be  employed- 
class  certificates  and  1  a  Hccond-olass.  It  is  worth  ">  foundmg  fresh  soholw^bips.eontmmni 
noticing  that  2  of  the  candidates  for  the  general  °^  »?  "iT  <»*?'''■  ^»r  """^  "^"t  »em 
examination  were  awarded  full    marks   by    the  to  the  committee.  ,^  ^  ^       , 

examiners.  Dr.  Hullah,  the  Society's  examiner.  ,  Tbe  two  achobmhips  ^rorided  by  sub 
expresses  in  his  report  a  very  favourable  opinion  i™""  members  of  the  Society  and  others 
upin  the  results  of  these  practical  examinations  ^'^T^.  ^°^  ""l^  y?*""'  ""e  of  the  subsci 
as  a  continuation  of  the  theoretical  examinations  in  W.  AtkiMon,  having  very  liberally  mci 
the  theory  of  musio  statted  by  the  Society  of  ArU  '^™<*S",t  ""e  'on""-;"*-  ga; 
in  18fi9,  Dr.  Hnllah  also  remarks  that  in  the 
period  of  twenty  years  during  which  these  examina- 
tions have  been  held,  there  has  been  "an  amount 
of  progress  in  execution,  style,  ear,  reading,  and 
general  musical  culture,  no  parallel  to  whi<di,  in 
the  same  space  of  time,  has  been  presented  in 
any  other  ave  or  country."  A  practical  examina- 
tion in  mnsio  has  also  been  held  at  Qlasgow  under 
the  supervision  of  the  Society. 

The  second  examination  for  the  current  year  will 
be  held  at  the  Society's  House  during  the  week 
commencing  Monday,  the  4tb  July.  For  this  a 
larger  number  of  candidates  have  entered  than  at 
■any  previous  examinat 

XII.— McwcAi  Education  Coi 
.  ^is  ooimnittM,  whioh  waa  appcuuted  the  veor 
before  last,  and  whose  first  rep<wt  was  referred  to 
in  tbe  last  ■nnoil  report  of  the  Coonml,  have  beea 
ooaimiiiiig  their  l&bonn.  They  bave  iarned  two 
^ort  neporto  dealing  irith  the  syriiem'vm&ntWtnciV 
j&aA  Is 


amount  h 

the  full  sum  of  £80  should  be  f( 

The  grant  of  £160  made  by  tbe  Sooiet] 
stated,  nas  been  used  by  the  oommittee  oi 
ment  of  the  school  to  endow  foor  w^ 
which  have  been  awarded  as  follows  :- 
B£nard,  pianist ;  F.  W.  Crooke,  violinii 
Synyer,    pianist ;    and    Florsnoe    H. 

The  two  tah61anhip»  lobaoribed  foe  bj 
and  others  b*ve  been  awaid«d  to  Honii 
pianist,  and  Alioe  Wmrif.  r*»™"* 

The  actual  nnilt  of  tin  atomI  o<  O*  < 
was  the  oidowsunt  of  82  wmolaadufsft 
and  the  oommlttas  hxn  also  raceiiad  < 
leral  poipoMS,  wmMDuUi^  to  J 


KX   gMU 

bnidwt 


tx 


■  the£ieQgnntfaont1 

ittee  haTB  uipoiad  of. 


,  late  Yice-Prinoipal,  hai  been  ujioiBtid  1 
a  dealing  with  the  »yA6m.Tni>i)K-wtaBa,l«nd  Dr.  SuUiTsn  hw  bwajWed  on  1 
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I  school  has  been  recently  examined  by  a 
of  ezaminen  appointed  by  H.B.H.  the 
a  of  Wales,  and  consisting  of  Sir  Miohael 
»  Sir  Julius  Benedict,  Sir  George  Elvey,  Dr. 
Sullab,  Otto  Goldsehmidt,  Esq.,  W.  S. 
8,  Bsq.,  and  Henry  Leslie,  Esq.  The  report 
ise  g^tlemen,  after  dealing  fully  with  details, 
ndea  as  follows: — (The  examiners)  **  consider 
iie  ochool  has  done  and  is  doing  much  good 
It  would  be  a  national  misfortune  if  it  did 
iontinue  its  apemtioDB.  The  examiners  hope 
those  occupymg  the  leading  position  in  its 
don  will  spare  no  efforts  to  secure  that  groat 
rro^tim,  a  Musical  and  Dramatic  Conserva- 
n,  which  shall  be  the  central  home  for  idl 
is  most  talented  and  artistic  in  Great  Britain 
ta  dependencies.'* 

ifl  satisfactory  to  be  able  to  state,  that  twenty- 
•  of  the  scholars  left  the  school  last  Easter,  to 
;  upon  the  actiye  duties  of  the  profession  for 
h  toey  had  been  preparing  themselves  at  the 
iL  Most  of  these,  it  is  reported,  have  ob- 
d  good  positions,  some  as  public  singers  or 
«,  some  as  organists  and  dioirmasters,  and 
» as  teachers. 

xrv.— Patent-law. 

I  the  address  deUvered  by  Mr.  Bramwell,  as 
iaian  of  the  Council,  at  the  opening  of  the 
ioD,  special  attention  was  drawn  to  ^e  subject 
ibe  improvement  of  the  Patent-law.  The 
Mil  have  had  under  consideration  the  best 

>  the  Society  of  Arts  could  take  in  order  to 
:  about  the  much-needed  improvements  in  the 
lod  they  came  to  the  conclusion  ^at  the  most 
I  plan  to  pursue  would  be  to  draft  a  Bill,  which 
i  be,  so  far  as  the  powers  of  those  engaged 
it  oould  make  it,  a  perfect  measure,  whether 
i  it  might  be  possible  eventually  to  pass  all  its 
ions  into  law.  The  Oouncil  appointed  a  com- 
I  to  prepare  this  Bill.  The  Committee  has  met 
ntly  and  has  given  much  thought  and  atten- 

>  the  subject.  The  Coimcil  would  have  been 
f  it  had  been  possible  to  have  presented  their 
Bill  to  the  members  before  the  conclusion  of 
■sion ;  but  the  work,  as  might  be  expected, 
i  too  great  for  this  to  be  done,  and,  thoueh 
Etsman  is  now  engaged  upon  the  Bill,  under 
atmotions  of  the  committee,  it  has  not  been 

possible  to  get  it  so  far  advanced  as  to 
t  it  before  the  present  time.  So  soon  as  the 
of  the  committee  and  the  ConncQ  is  fairly 
Mtoy  the  Council  propose  to  bring  their 
Mfore  a  meeting  of  the  Society,  specially 
mied  to  consider  it.  After  it  has  been  fully 
■sd  by  such  a  meeting,  it  Mrill  then  be  recon- 
id  by  the  Council  and  their  committee,  and 
ms  win  be  taken  to  get  it  introduced  into 
Domae  of  Commons  for  the  next  Parliamentary 
m.  The  Ooundl  think  it  wiser  to  defer,  until 
OKB  bring  the  whole  matter  forward  in  a 
leta  ahape,  any  statement  as  to  the  principal 
dsoa  which  are  being  introduced  mto  the 

thsy  can  only  say  that  the  committee  has 
fc  eamol  attention  ,to  all  .the  suggestions 
k-  have  been  made'  by  yarious  bodies'  for 
liu|iRifaiiii8nt  of  the  law,   and    thait    they 

&  pxodooe  a  measore  which  will,  so  far 
^  is  posaible,  give  satisfaction  to  those 
Httot  to  ferm  an    opanion  npozi  ii,  *  The 


Council  consider  this  to  be  one  of  the  most  im« 
portant  pieces  of  work  which  they  have  undertaken 
tor  some  time,  and  they  think  that  if,  before  the 
next  Session  of  Parliament  begins,  they  can  bring 
forward  a  thoroughly  good  and  practical  measure 
for  the  reform  of  the  Patent-laws,  that  the  vear 
in  which  this  has  been  effected  will  not  have  beoi 
a  barren  one,  so  far  as  the  Council's  labours  are 
concerned. 

XV.— Abt  Fubjeotube  ExHiBrriov. 

It  may  be  remembered,  that  some  years  ago,  a 
series  of  Art- Workmanship  Exhibitions  was  neld 
by  the  Society  of  Arts.  The  movement  commenced 
in  1862,  towards  the  end  of  which  year  an  applica- 
tion was  made  by  the  Society  of  Wood-carvers, 
addng  the  Society  of  Arts  to  assist  them  in  holding 
an  Exhibition  of  Wood-carving.  The  application 
was  agreed  to ;  the  Society  of  Arte  made  a  grant 
of  £30  and  a  silver  medal,  the  Wood-carvers* 
Society  promising  £15.  The  Exhibition  was  held 
in  the  latter  part  of  the  Session  of  1863,  and  prises 
were  awards  in  three  classes  for  wood-carving. 
In  the  following  year,  it  was  determined  to  extend 
the  scope  of  the  Exhibition,  and  prises  were 
offered  to  workmen  in  ten  different  classes.  For 
the  competition  seventy  works  were  submitted, 
and  prises  were  awarded  in  nearly  all  the  classes* 
For  the  following  year  —  1864  —  the  Coundl 
offered  prizes  amounting  to  upwards  of  £500.  The 
works  were  arranged  in  two  divisions — 1.  Works 
to  be  executed  from  prescribed  designs;  and, 
2.  Works  to  be  executed  without  prescribed 
designs.  In  the  first  division  there  were  18  classes. 
The  second  division  comprised  three  classes  of  wood- 
carving.  In  response  to  this  offer,  87  works  were 
sent  in,  and  prizes  to  the  extent  of  £274  were 
awarded  among  37  competitors.  The  Exhibition 
of  these  works  was  hdd  at  Christmas,  1864. 
Previous  to  holding  the  next  year's  competition, 
a  meeting  of  workmen  was  hdd,  the  scale  was 
extended,  and  the  amount  of  prizes  increased  to 
£600.  As  before,  the  works  were  arranged  in  two 
divisions,  according  as  they  were  executed  from 
designs  or  without  designs.  The  classes  in  the  first 
division  were  identical  with  those  of  the  previous 
year,  a  class  being  added,  however,  for  illumina- 
tions. The  competition  in  1866  does  not  seem  to  have 
diffSered  maten^y  from  those  of  former  years. 
From  this  year,  up  to  1871,  the  competitions  were 
continued  in  much  the  same  manner;  but  when 
the  first  of  the  series  of  Annual  International 
Exhibitions  was  held,  it  was  considered  that  they 
would,  to  some  extent,  occupy  the  place  of  the 
Exhibitions  of  Art- Workmanship,  and,  therefore, 
the  movement  was  brought  to  an  end. 

Last  autumn  a  proposal  was  submitted  that  these 
Exhibitions  should  be  revived,  and  that  medals  and 
certificates  should  be  offered  to  workmen  who  had 
designed  or  shared  in  the  construction  of  objecte 
of  art- workmanship.  The  proposal  was  approved, 
and  a  committee  was  appomted  to  carry  it  into 
effect.  The  Council  of  the  Boyal  Albert  Hall 
undertook  to  provide  space,  and  to  assist  in  Other 
ways.  On  further  consid^tion,  it  appeared  de- 
sirable that  the  Exhibition  should  be  restricted  i6 
furniture  iJone,  instead  of  embraoing  all  kinda  Oi 
Art-manufactures,  as  was  the  case  with  thoaa 
formerly  hdd,  and,  aooordm^y^  axTAsoiiga^^^ 
were  nubda  wbli  \}aA  ixXssws^  ^nna^Xs^  iMda. 
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each  firm  nndertook  to  fill  a  certain  share  of  tlie 
ayailable  space:— J.  G.  Grace  and  Son;  Morant, 
Boyd,  and^lanford;  Jackson  and  Gh'aham;  GKllow 
and  Go.;  Holland  and  Sons;  Howard  and  Sons; 
Wright  and  Mansfield;  Gollinson  and  Lock; 
Qregory  and  Go. ;  Shoolbred  and  Co. ;  Johnstone, 
Jeanes,  and  Go.  All  these  firms  readily  accepted 
the  regulation  that  the  prizes  should  be  awarded 
not  to  the  actual  exhibitors,  but  to  the  workmen ; 
and  they  undertook  to  assist  the  judges  in  making 
their  awards.  It  was  also  imderstood  that  these 
firms  would  afiEbrd  facilities  to  exhibitors  of  articles 
which  might  be  considered  as  accessories  of  furni- 
ture, such  articles  being  shown  in  company  with 
the  specimens  of  art  furniture  exhibited.  Besides 
these,  several  other  manufacturers  of  furniture, 
and  of  accessories  of  fiumiture,  are  showing  speci- 
mens of  their  productions. 

Without  any  exception,  the  firms  above 
mentioned  took  up  the  matter  most  cordially, 
and  the  result  is  a  most  interesting  and  attractive 
collection  of  high-class  modem  furniture.  All 
who  have  visited  the  Exhibition,  roeak  of  it  in 
warm  terms  of  commendation,  and  the  Gouncil 
hope  that  it  may  be  the  forerunner  of  others  of 
equal  interest  in  future  years.  Members  of  the 
Society  have  the  right  of  free  admission  by  ticket. 
The  exhibition  will  remain  open  till  the  end  of 
July,  or  till  some  time  in  August. 

The  award  of  medals  and  certificates  to  the 
workmen  employed  in  the  manufacture  of  the 
exhibits  has  not  yet  been  made,  but  a  committee 
has  been  appointed,  and  they  have  now  the 
matter  in  hand. 

XYI. — ^Memorial  Tablets. 

During  the  past  Session  tablets  have  been 
erected  on  six  houses  to  mark  the  residences  of 
the  following  celebrated  men  : — 

James  Barry— 36,  Castle-street,  Oxford-street. 
William  Hogarth— 30,  Leicester-square. 

[This  house  has  been  rebuilt  fer  Archbishop  Tenison's 
School.] 

Sir  Isaac  Nowton — 35,  St.  Martians-street. 
Peter  the  Great— 15,  Buckingham-street,  Strand. 
Bidhard  Brinsley  Sheridan— 14,  Savile-row. 
Sir  Bobert  Walpole — 5,  Arlington-street. 

In  former  years  the  Society  of  Arts  has  placed 
these  memorial  tablets  on  houses  inhabited 
by  Burke,  Byron,  Canning,  Dryden,  Faraday, 
^iaxman,  Franklin,  Gkirri^,  Handel,  Johnson, 
Napoleon  III.,  Nelson,  Beynolds,  and  Mrs. 
Siodons. 

The  Gouncil  have  under  consideration  a  list  of 
houses  on  which  such  tablets  might  properly  be 
put,  and  they  would  be  glad  to  receive  any  in- 
formation or  suggestions  wnich  might  assist  them 
in  selecting  other  suitable  buildings. 

XYn.— Absenigal  Coloubs. 

The  committee,  whose  appointment  was  men- 
tioned in  last  year's  report,  have,  during  the  past 
Session,  appointed  a  sub-committee,  wmoh  carried 
on  a  careful  series  of  investigations  in  order  to 
lay  down  precise,  and,  if  possible,  simple  instnic- 
tio&slor  testing  the  existence  of  a  hannfol  amount 
of  axvenio  in  coloured  fabrics  and  paper.  The  sub- 
committee have  prepared  instructions,  and  haye 
leported  through  the  Qeneral  Commtitee  to  the 


Gouncil.  The  report  has  only  jnst  Imni 
and  in  a  matter  of  so  much  importanoe  i 
it  has  been  thought  better  not  to  pnUiii 
it  has  received  the  full  conaideratioD  it 
on  the  part  of  the  Goundl.  The  Gn 
that  the  thanks  of  the  Society  are  da 
members  of  the  whole  committee,  who  I 
constant  attention  to  the  matter,  and  ma 
ally  to  the  members  of  the  sub-commi 
Heisdi  and  Dr.  Bartlett,  who  carried  oi 
vestigations,  and  gave  to  them  a  great  de 
valuable  time. 

XVIIL— Baeby's  Pictubes. 

The  well-known  pictures  by  Ban 
Society's  Great  Boom,  beine  in  a  ^ 
condition,  it  was  determined  last  year 
should  be  cleaned.  They  underwent 
cess  successfully  during  the  summer  i 
their  appearance  was  much  improved  by 
pictures  have  now  been  in  the  Society's 
for  nearly  one  hundred  years,  the  £ 
exhibition  of  them  having  been  made  is 
appears  from  the  Society's  records,  they 
cleaned  three  times  previous  to  the  de 
received  last  year,  namely,  about  1834,  i; 
in  1863.  The  deaniug  which  they  und 
year  was  as  slight  as  possible,  the  picti 
only  been  washed  over,  and  nothing  1: 
done  which  would  in  the  least  degree 
surface.  The  work  was  skilfully  pei 
Mr.  Andrew,  of  the  South  Kensingto: 
Forming,  as  these  paintings  do,  almost 
monument  of  the  genius  of  a  very 
artist,  they  deserve  the  greatest  care  ik 
bestowed  upon  them,  and  it  is  satisfi 
able  to  report  that  they  are  in  good  coi 
likely  to  remain  so  for  many  years  to 
the  same  time  as  the  pictures  were  < 
decorations  of  the  Boom  were  oleanc 
walls  painted. 

XIX. — Iklakd  Telegbame 

It  was  stated  in  the  last  annual  repc 
Gouncil  had  addressed  a  memorial  t< 
master-C^eneral,  asking  him  to  reduo 
for  inland  telegrams.  In  July  last  a 
from  the  Gouncil  waited  on  Mr.  Fawoe 
the  advantage  of  hearing  from  him 
portant  statement  as  to  the  views  of  1 
the  Government  upon  the  question  of  r 
tariff.  It  appeared,  from  what  M 
said,  that  in  the  opinion  of  the 
there  coiQd  be  little  doubt  that  a  n 
the  tariff  would  involve,  at  all  event 
rary  reduction  in  the  revenue,  and  the 
gathered  that  as  soon  as  the  Ghanoe 
Exchequer  was  in  a  position  to  £aoe  sac 
tion  m  the  revenue,  there  was  a  reaaa 
that  the  charges  for  inland  tekttnnu 
lowered.  A  full  report  of  Mr.  AwctA 
as  well  as  of  the  observatioiis  made  by  J 
Ghadwiok  and  l^  other  memben  of  toe  < 
appeared  in  the  Jawmal  for  JiJy  29idt  1 

XX.— SYDNST  iHTIBXAIiaUL  Szs 

The  Gommiidonen  lor  the  Bf&tmflM 
Bzhibitio&  have  been  good  ciirogh  to 
the  Society  of  Arte  a  gold  mnU  « 
loma,  in  reoognltkm  of  ike 
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Sxhibitum  b^  the  lotw  of  Bhtt'i  paint- 1 
XLa  Temptaboa  of  Adam,"  and  alto  in 
ittn  of  the  gift  of  engravingB  and  etching 
rj,  vhiohtoe  Booietf  presented  to  the  Art 
-  a  New  South  Vain,  after  tliey  had  been 
«d  at  the  Sydney  Exhibitioa. 

XXI.— Own  Jones  F&izsa. 
a  ptitea  are  awarded  on  the  results  of  the 
oompetitioa  of  the  Science  and  Art  Depart- 
o  Btudenta  of  Sohoola  of  Art,  for  desinis  for 
xe,  carpets,  &c.,  on  the  principles  laid  down 
en  Jones. 

prises  were  offered  for  competition  in  tlie 
'  Tear,   each  prize  oonsistinK  of  a   boond 
tOwen  Jonn's  "Principles  of  Design,"  and 
wUedal. 
saooeasfal  candidat 


—J.  W.  EUey 
of  Art^  Halifax  ;  Q.  Potter.  School  of  Ai-t, 
Panny  Bookfield,  Bobool  of  Art, 
mpton ;  Lucie  Shepherd,  School  of  Art, 
mpton;  James  Henderson,  School  of  Art. 
>;  Thomas  Smith,  School  of  Art,  Coal- 
ila. 

XXn.— Plaht  Label. 
send  of  last  year,  Mr.  Q.  F.  Wilson,  F.B.8., 
ed  the  Council  of  the  Society  to  undertake 
ird.  of  a  prize  of  £5,  which  he  placed  at  their 
1,  for  the  beet  label  for  plants.  The  object 
offer  was  to  obtain  a  cheap  and  durable 
nd  thns  to  supply  a  want  mnch  felt  by 
Ituiists.  The  Conncil  accepted  the  duty, 
led  to  Mr.  Wilson's  offer,  a  Society's  silver 
In  answer  to  an  announcement  made  to 
set,  120  sets  of  labels  were  sent  in  by  the 
ted  day,  namely,   the    liit    of    Hay    last. 


1  be  able  to 


XXIII.— HoirSB   HANITATIOy. 


uiiuuy  laat,  the  Council  published  an  offer 
M  BUTer  Hedals,  for  the  best  sanitary 
amenta  in  hooses  within  the  metropolitan 
The  medals  were  offered  to  the  occupiers, 

or  owners  of  the  houses.  One  med^  was 
warded  for  a  bouse  let  out  in  t^mements  to 
s,  for  which  a  weekly  rental  is  paid ;  ont 
onae  of  »  yearly  rentu  of  from  £40  or  less 
);  and  one  for  a  house  of  the  yearly  rental 
I  mad  npwards.     In  answer  to  the  offer,  six 

■stlmiitted  their  houses  in  competition,  and 
wd  ot  the  prizae  is  now  under  the  < 
ion  of  a  oonunittee  of  judges  appointed  by 

.— Sabitaby  AfiiunaEJiSHTS  of  Sooiety'8 

House. 
mu  thought  denraUe  to  examine  into  the 
osi  of  the  drains  ot  the  bouse,  and  the 
ntiaai  rereMled  so  detectiTe  a  state  of  tiling 
WH  datennined  to  amend  the  system.  TbiH 
CM  by  Ur.  B.  OtifSths,  under  the  supervision 
.  BoDsrt  Bawlinson,  C.B.,  on  the  most  ap- 
.  prino^ilea,  and  at  an  expense,  on  the  whole. 
9,  ttua  sam  also  oovering  the  oost  of  a  new 
7,  which  has  beoo  arranged  for  the  con- 
Mof  monben.  ArooiuontbeRroandfloor, 
w  lihnrj,  luu  been  devoted  to  this  purpose. 


XXV.— DOilESTIC   EOONOlfY. 

A  Congress  for  the  purpose  of  promoting  the 
teaching  of  Domestic  Economy  in  Elementary 
Schools  has  been  held  in  connection  with  the 
Society.  An  Executive  Committee  was  appointed 
by  the  Conncil,  and  by  their  assistance  au  influen- 
tial committee  of  ladies  was  formed,  under  the 
presidency  of  H.R.H.  Princess  Christian.  Ibia 
acmmittee  divided  itself  into  sub-committees,  each 
igab-committeo  dealing  with  one  of  the  divisions 
of  the  subject  according  to  the  classiGcation 
iidopted  by  the  Education  Department. 

The  Congreas  was  opened  on  the  20th  June,  by 
a  ConverMzioJie  in  the  Koyal  Albert  Hall,  which 
was  largely  attended.  Themectingsforthcreading 
and  discussion  of  papers  were  held  in  the  Rooms 
of  the  Society  and  in  the  Albert  Hall,  on  the  fol- 
lowing days  of  the  week.  The  subjects  discussed 
included  ' '  Methods  of  Teaching  and  ExamininflT 
Domestic  Economy,"  "  Needlework,"  "  Food  and 
Cookery,"  "The  Dwelling,"  "Health,"  and 
"  Thrift."  As  many  as  56  papers  were  contribntod 
ndor  these  different  heads. 

The  following  rsport  of  the  Executive  Committer 
has  been  received  by  the  Council : — 

1.  The  Executive  Conmijttee,  at  the  Is4t  meeting  of  th 
Qngrewi,  picuded  over  by  tlie  CannleaB  of  Darby,  have  the 

pkasuro  of  reportizig  to  the  Council  of  Ihe  Societf  of  Arts 
"lat  the  hopes  of   aucceu  cntertainetl  when  tlie   Council 

Loctioned  tie  holduiK  of  a  Congnns  of  DomMdc  Eamamy 

I  London  havo  been  fully  realised. 

2.  The  ConintM  was  opened  at  the  Boyal  Albert  Hall  on 
[onday  ereniag,   SDth    June,    aod    attiacUd  a  company 

numbering  more  than  five  thouaand  petsotifl,  the  majority  of 
whom  ware  members  of  the  Society.  The  opening  was 
made  interesting  by  the  lighting  up  ot  tho  Conaervaloty  of 
the  Royal  Horticultural  Boclety  by  sevcnl  syitenu  ot 
'  "  *  "y :  by  the  agreeable  liuBing  o(  children  trained  an 
0  Sol-fa  method;  by  the  etfective  «iiiEinB  of  the 
of  St.  Mark'B  Cullese,  Cbelseit:  of  the  vocal  and 

jntal  pOTformanaa  of  the  atudenta  of  (he  National 

Training  School  of  Music;  by  the  plajing  ol 
the  Mifitaiy  Asyluir      ■-'-'--     — '    -'   ••■- 

3.  The  reading  of  papore  and  diacuasions  during  the  Cua- 
gieas  have  been  uble  aod  practical,  and  have  been  carried  on 
doilTdurine  the  week,  under  the  preaidendex  of  the  Countee* 
of  Airlje,  the  Daclicu  of  Leedi,  the  Couutcea  Spencer,  the 
YiacountCM  Strangfind,  tho  Dowager  Iddy  Stanley  of 
Alderley,  Lady  Baay,  and  Hn.  Dacie  Craven,  ladlei  moat 
experienced  and  scoompliahed  for  the  purpeae. 

i.  HerEoyalHIghneasthisPrincesaCbrietiaoDf  Schleawi^ 
HoUtain  presided  at  the  delivery  of  Mn.  Buckton't  lecture^ 
and  cordially  expreeaed  the  knowledge  and  gratification  aha 
had  derived  from  hsarjng  it. 

B.  Thesaccesaof  tbiaCongTesiiaentiralydneCo  thegnat 
and  lympathetic  intereat  which  women,  rather  than  mtm, 
havD  taken  in  it.  Very  few  important  female  minds, 
thoughtful  on  women'a  home  duties,  and  knowing  how  to 
teach  them,  have  been  abaont. 

6,  The  anoceea  ahodowsthe  likelihood  ot  that  forthoomhis 
change  in  the  Education  Code,  which  the  CoogreM  has 
advocated ;  and  confidence  may  be  eipressed  that  pnbUo 
opinion  will  auppoit  the  Edncatioit  Department  in  reiulaing 
such  neceieary  change. 

7.  Reports  of  the  paprai  snd  diacnaaitais  have  been  pnb- 
lisbed  duly,  and  they  will  be  collected  together  here^tor. 
The  Executive  Committes  recoipinend  that  aome  very  Ma 
papers  having  much  seicnliflo  ii' '    *""'  ~"'  —-'-'■— 


of   the    Coldatream 


,    ,   should   b«   publiihed   in   Bocfety's 

8.  Before  the  aoDclnsion  of  the  Congress,  strong  ocnvic- 
ttcois  were  (juiinaul  by  the  tnstabets  ananjmoiuly,  that  this 
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CanxreM  wu  only  the  beciimiDg  of  a  morement  foroan- 
ni^niig  fhd  knowledge  of  home  duties  with  the  earlieft 
4<»«"*^fag  of  duldTen  ^  women,  and  Becnring  that  refonn  of 
the  Education  Code  which  has  oeen  announced  by  the  Lord 
Pieeident  and  Vice-President  of  the  Lords  of  the  Committee 
of  Council  on  Education. 

9.  Accordingly,  a  very  satisfactory  beginning  has  been 
made  to  collect  funds  lor  preventing  intermpnon  to  the 
4Work  of  the  Congress,  and  for  holding  another  Conffress  in 
1 882,  when  it  is  hoped  that  the  nlan  of  a  National  Instita- 
tion,  with  local  branches  throughout  the  United  Kingdom, 
may  be  matured  and  submitted  to  the  Congress  for  approval. 
The  Executive  Committee  have  the  great  satisfaction  of 
reporting  that  her  Boval  Highness  the  Princess  Christian 
has  e^iraased  hot  gla^oess  at  continuing  at  the  head  of  this 
movement,  whidh  is  of  the  very  highest  national  importance 
lo  sll  subjects  of  the  Queen. 

XXVI.— Education  Gomhittse. 

In  May  last,  on  the  motion  of  Mr.  Edwin 
Ohadwick,  the  Council  appointed  a  oommittee  to 
<son8ider  the  question  of  the  Education  Code,  and 
to  suggest  any  measures  of  reform  which,  in  their 
opinion,  it  mi^t  be  desirable  to  bring  under  the 
notice  of  the  education  Department.  The  com- 
mittee has  met  once,  but  it  has  not  yet  reported  to 
the  Council.  It  is  now  some  time  since  the  Council 
liavo  appointed  an  Education  Committee,  but 
reference  to  the  back  numbers  of  the  Journal  will 
«how  that,  some  years  ago,  when  such  a  committee 
existed,  it  was  the  means  of  bringing  before  the 
Society  much  useful  information  on  national  educa- 
tion and  kindred  subjects. 

XXVII. — ^FOOD  COMHTTTEE. 

It  will  be  in  the  knowledge  of  the  members  that 
there  has  long  been  a  standing  committee  of  the 
Council  for  the  purpose  of  treating  matters  relating 
to  the  food  supply  of  the  country.  The  committee 
was  formed  in  1867,  and  for  some  years  after  its 
formation  published  the  results  of  a  number  of 
^aborate  inomries  and  examinations  made  by  its 
tnembers.  The  committee  also  took  a  large 
amount  of  evidence  on  the  subject  of  food  supplies 
«nd  distribution,  wbich  also  was  published  in  the 
Society's  Journal,  The  committee  have  also 
liad  at  their  disposal  now  for  many  years 
«  prize  of  £100,  presented  to  the  Society 
by  the  late  Sir  Walter  Trevelyan,  for  the  best 
method  of  preserving  fresh  meat.  Though  numer- 
ous methods,  more  or  less  successful,  for  treating 
meat  have  been  before  the  committee,  the  com- 
mittee have  never  felt  themselves  able  to  select 
4iny  one  as  being  so  far  superior  to  the  rest  as  to 
^deserve  the  award  of  the  prize,  neither  have  they 
had  from  any  of  those  persons  who  are  now  engaged 
in  the  importation  of  meat  preserved  by  means  of 
oold  from  America  or  Australia  any  such  precise 
olaim  to  the  credit  of  the  invention  as  would 
warrant  the  committee  in  thus  awarding  tiie  prize. 
The  jprize,  therefore,  still  remains  in  1^  charge  of 
the  Society,  and  the  Council  would  gladly  welcome 
the  advent  of  any  process  which  would  justify 
them  in  presenting  it. 

With  a  view  of  further  comddering  this  import- 
ant subiect,  the  Council  have  recently  re-organised 
and  enlarged  the  Food  Committee.  They  have 
meoond  the  assistance  of  a  hiroe  number  of  genUe- 
men  specially  oonvenant  witii  the  subject,  who 
win  act  as  a  General  Committee,  aaid  this  com- 


whioh  will  deal  with  the  following  diriiifli 
subject: — 

1.  Fresh  Ammal  and  YegetaUeProdMti 

and  Foreign. 

2.  Preeeryed  Animal  and  Yegetsblell 
Home  and  Foreign. 

3.  Fish — fresh  or  preserved. 

4.  Drinks  of  all  kmds. 

5.  Cookery. 

6.  Scientifio  questions  affiectinff  Oe  eon 
adulteration,  preparatioii,  methods  of  pra 
nutritive  and  dietetic  value,  Sec.,  of.  wi 
of  food. 

7.  Matters  afiPectinff  importatioD,  cni 
ezdse,  revenue  rates,  £c.,  of  food. 

It  is  proposed  to  hold  a  general  mael 
year,  at  whidi  the  actual  condition  of  fh 
may  be  considered,  and  the  Council  are 
able  to  announce  that  Profeasor  H 
undertaken  to  preside  at  the  meeting  in 
in  the  meantime,  to  act  as  dhairman  of 
mittee.  The  sub-committees  will,  it  ia 
able  at  this  meeting  each  to  bring  up  f 
its  own  division  of  the  subject,  and  t 
trust  that  by  thus  calling  public  atteo 
matter,  they  may  be  aoing  useful 
direction  in  which  the  Society  nas,  since 
tion,  so  frequentiy  laboured. 

XXVm.— COPYKiaHT. 

The  Society  for  the  Amendment  oi 
have  had  for  some  time  in  hand  a  I 
improvement  of  the  law  of  copyrighl 
drifted  the  Bill,  they  applied  to  varic 
tions  for  assistance  in  providing  a  f u: 
the  necessary  expenses.  Inasmoch  as 
right  is  a  subject  with  which  this  Sode 
b^n  associated,  the  existing  Act  on  t 
having  been  passed  through  the  agei 
Society  of  Arts,  the  Council  felt 
justified  in  contributing  ten  guineas  to 

XXIX.— Obituabt. 

During  the  past  year  many  notable  n 
been  removed  from  the  Society's  list  oi 
Obituary  notices  of  all  the  following  ha^ 
in  the  pages  of  the  Journal,  so  it  must  i 
merely  to  recapitulate  the  fact  of  their  1 

The  first  on  our  obituary  list  for  t 
Session  was  the  Bev.  Arthur  Bigg.  Fe 
of  the  Society  took  a  mora  active  int 
welf aro  than  Mr.  Bigg,  and  few  were  i 
to  render  it  assistance.  He  gave  the  Sc 
courses  of  Cantor  lectores,  and  alio  wz 
and  reports  for  it.  As  a  jmaneer  in  ti 
technical  education,  Mr.  Bigg's  name 
deserve  to  be  remembered  in  this  coo: 
G.  Yapp  died  in  November,  and  m  him  i 
lost  a  useful  correspondent,  and  the  i 
who  had  often  taken  an  aotiw  ahaie  i 
its  work,  especiallv  in  sock  as  relaiked 
tions.  Frank  BnJrland  was  not  a  mm 
Society  of  Arts,  but  he  wmt  wcU  ko 
and  had  frequently  aisiitad  in  Hi  « 
first  Juvenile  Leoturea  oC  tlii  fioa 
gxren  by  Mr.  BnoUaadf  iad  k%  < 
occasiona,  read  papen  hiK%  and  oAv 
part  in  our  laiboiua.  Mr*  MMK.'^ii 
and  valued  member  of  ilie  SocM^t  m'^ 


adJtteehBB  divided  itself  into  aeveQ8nb-Qomxu&^^^  cnt  ^3bi^  OoRUioil  ttd- 
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iboon  for  the  promotion  of  wientifio  wi- 
re are  well  known,  and  the  Cotindl  are  glad 
n  that,  OamtA.  Hr.  Uecbi  left  but  a  small 
don  for  tiia  wile  and  family,  this  u  now  being 
cmanted  br  libertd  mbMnptions.  Dr.  Sten- 
tiiriiodiea  at  anadrsnoeaage  in  December, 
inother  member  of  the  Society  well-known  in 
ttfattifio  world.     He,  too,  had  read  papers 

■  Itr.  William  Amot  died  rather  Muddenlj, 
XidMd,  only  a  little  while  before  his  death 
■in*  had  been  pnt  down  for  tha  reading  of  a 
><Bhia  own  special  snbject,  the  manufacture 
9>r>  The  memben  will  recollect  the  excellent 
■<f  Cantor  lectnree  wbiob  wob  delivered  be- 
Vu  Society  in  1ST7  by  Mr.  Axnot.  Professor 
Bt  waa  a  very  old  member  of  the  Society,  and 

fnlned  member.  He  was  a  frei]uent  atteud- 
onr  meetinjtt,  and  wu  at  all  times  ready  to 
wbeoerer  hu  special  knowled^  or  the  col- 

■  which  he  had  formed  were  likely  to  be  of 
t  to  the  Society.  The  £arl  of  Caithness,  who 
X  March,  had  been  a  member  of  the  Society 
1851,  and  at  one  tune  had  been  vice-preei- 

Xicad  Caithness  then  took  an  active  in- 

ID  the  Society's  work.  The  last  time  of 
andance  at  a  meeting  was  when  Professor ' 
■■d  bit  first  paper  on  the  Telephone  here, 
ioh  ooeadon  Lord  CaiUmess  was  the  first  to 
he  actoal  working  of  the  inBtniments,  which 
eMKted  by  Uie  ustance,  then  thouf^bt  re- 
Ue,  of  over  a  milo,  between  the  Society's 
and  the  printiiig  office  in  Fleet-street. 

ZXX,— Tm  Nkw  Comicn.. 
Jour  senior  vice-preaidents,  who  were  com-  , 

to  retire  this  year  nDder  the  bye-law  which 
tea   the   constitation  of  the  Council,  were 

Qraimlle,  Lord  JNorthbrook,  Sir  John 
lok,  and  1^.  Edwin  Chadwick,  all  of  whom 
in  different  ways  and  on  difibrent  occasions, 
red  Talaable  service  to  the  Society.  The 
■med,  Ur.  Edwin  Ohadwick,  has,  ss  the 
len  am  well  aware,  been  the  main  promoter 
in  aohomet  which  have  been  brought  for- 
ttnugh  the  agency  of  the  Society.  In  their 
Oia  Council  now  pat  forward  for  election  the 
of  Bncclench,  one  of  the  oldest  members  of 
ociety,  since  he  was  elected  inlft38;  the  Duke 


ited  BO  much  attention  when  read 
■oBedion  last  year;  and  Dr.  Kicbardaon,  who 
Be  of  the  retinng  members  of  the  Council. 
h  Dr.  Biohardeon,  Ur.  Q.  C.  T.  Bottley,  Mr. 
hedl  Carter,  Mr.  Henry  Donlton,  and  Koar- 
{U  Mayne,  were  removed  from  the  list,  either 
■Mfifrr  or  by  least  attendance.  In  their  nlace 
fcunol  sow  propose  for  election,  Lord  Alfred 
4in,  wlu>  has  been  ott  the  Council  for  a  year, 
thoae  name  tlLo  Oonncil  feel  sure  the  members 
Ibdlr  see  restored  once  more  to  its  proper 
In  «M  lilt;  Mr.  George  Matthey,  F.H.S., 
Vafaisnt  nutellim^ ;  Admiral  Sir  Edward 
Bdd,  O.B.,  F.B.Br,  whoserved  once  before  on 
adbM  Ooondl ;  Dr.  E.  Frankland,  the  dia- 
hbaa  oheBiiat ;  sod  Ur.  Lottus  Perkins,  who 
Sknowa  for  his  inrestigations  in  high  pte«- 


TT TTT  —  T.nrr  07  TWicMTigHii. 

M«  ean  bordly  be  any  better  sign  of  pKMperil^ 


than  an  incrmsa  in  the  list  of  the  Society's  memr 
bers,  and  it  is  satisfactory  to  be  able  to  state  that 
such  an  increase  has  occurred  during  the  past 
veor.  During  theyear  1880-Hl,  323niember8hBTe 
Doen  removed  from  our  list  by  death  or  resigna- 
tion. During  Uie  same  penod  370  have  been 
elected.  There  is,  in  consequence,  an  increase  of 
47.  The  totalnumberof  life  and  subscribing  m^- 
bers  is  3,302.  There  are  also  37  institutions  which 
subscribe  to  the  Soaiety  from  their  own  funds. 
This  makes  a  total  of  3,339. 

XXXn.— PCTAHOB, 
In  accordance  with  the  Society's  bye-laws,  tbe 
annual  statement  of  receipts,  payments,  and 
expenditure  for  the  past  year  was  published  in  last 
WMk's  Journal,  in  order  to  give  members  the 
opportonity  of  informingthemselvesBsto  the  state 
of  the  Society's  finances  before  attending  ^le 
Annual  Q^eru  Meeting.  An  examination  of  this 
statement  will  show  that  the  finances  of  the  Sooiety 
ore  in  a  thoroughly  sound  condition,  and  that  the 


acertMn  amount  of  floatiug  debt,  which  hod  b._._ 
in  existence  for  many  years.  This  was  done,  and 
the  finances  having  once  been  placed  on  this  satis- 
factory footing,  it  now  only  remains  to  keep  them 
in  the  same  condition,  by  a  careful  watch  over  the 
various  items  of  expenditure,  and  by  equal  care  si 
regards  the  sources  of  revenue  of  the  Society. 

It  may  now  be  well  to  glance  through  tha 
various  items  of  the  financial  statement.  Beginning 
with  the  debtor  side,  we  find  that  the  amount 
of  subscriptions  received  during  the  year  was 
£G,005  lOs.,  and  it  is  not  a  little  remarkable  that 
this  item  almost  exactly  coincides  with  the  similat 
item  of  last  year,  £G, 005  8a.,  there  being  only  adif- 
ference  of  two  shillings.  The  amount  of  life  oom- 
positions  last  year  was  very  high.  It  was  £S6T. 
This  year,  however,  it  has  beeti  exceeded,  for  we  have 
had±609oontributedinthiswBy.  The  total  reoeipta 
from  subscriptions  during  the  year  are,  therefore, 
just  £42  more  than  they  were  last.  Although  this 
difference  is  slight,  it  is  gratifying  to  see  that 
the  difference  is  one  of  morease.  The  amount 
received  by  the  Society's  dividends  and  interest  is 
a  littlo  larger  this  year  than  last— f  617  against 
£026.  This  is  due  to  the  additional  investmenta 
which  have  been  made  by  funding  the  life  subscrip- 
tions. The  next  item  on  this  side  of  the  account 
which  calls  for  remark  is  the  advertisements.  Hue 
we  ve  compelled  to  acknowledge  a  falling  off,  the 
receipts  having  been  £1,457  in  1881,  against  f  1,601 
in  1880.  This  must  be  attributed  to  the  rather 
stagnant  condition  of  trade  of  late  years,  and  it  is 

I  to  be  hoped  that  this  item  of  revenue  will  soon  re- 
cover itself.  The  receipts  from  sales  ore  about  the 
same  as  last  year.  They  include  the  proceeds  of 
the  sale  of  some  of  Barry's  etching.    Some  sets  of 

'  these  interesting pioturesstUlremainin the  Society's 
possession,  and  they  can  be  sold  to  memben 
at  the  cost  of  tan  guineas.  In  this  year's  state- 
ment Uie  Societgr  has  not  to  account  for  any  fundi 
which,  asfreqnent^happens,  have  been  eutrustedto 
it  for  distribution.  There  is,  therefore,  no  item  like 
the  flOOreodvedfrom  Mr.  WatherstonUstyear,  tor 
his  prise  on  silversmith's  work.  The  total  reo^pta 
ol  tke  yeu  USl  ue  £9,4.S6-,  IkoK  lEic\Mk-i<M. 
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were  £9,744 ;  tbe  difiference  being  due  to  the 
falling  off  in  the  advertisement  receipts,  and  to  the 
fact  that  in  last  year's  account  the  £100  Wather- 
ston  prize  above  referred  to  appeared. 

We  may  now  tnm  to  the  credit  side.  Taking 
the  items  in  the  order  set  down,  we  find,  imder  the 
first  head,  "  House  and  Premises,"  a  heavy  charge 
for  the  alterations  in  the  drainage,  and  for  the 
new  lavatory.  This  brings  the  total  amount 
under  this  head  up  to  £459;  the  corresponding 
head  for  repairs  and  alterations  last  year  was 
£166,  80  that  it  will  be  seen  there  have  been 
paid  during  the  present  year  £338  more  under 
uiis  head.  Although  this  is  a  heavy  char^,  it 
was  a  necessary  one.  Some  peirticulars  about  it  are 
given  in  the  body  of  the  Beport.  The  item  '*  Salai-ies 
and  Wages  "  for  the  present  year,  is  £47  heavier 
than  last.  This  excess  is  due  to  a  necessary 
addition  to  the  clerical  staff  of  the  establishment. 
The  charge  for  cleaning  Barry's  pictures  appearing 
inthepresentstatement  is,  of  course,  a  special  charge 
for  this  year  only.     The  charge  for  stationerv, 

Cting,  &c. ,  is  £53  less  this  year,  but  this  is  merely 
to  arrears  of  payment  having  been  made  up 
during  1880.  The  same  reason  accounts  for  the 
Journal  having  cost  £426  more  in  1880  than  1881, 
the  total  cost  of  this  important  part  of  the  Society's 
operations  being  £2,016  this  year.  The  charge 
for  advertisements  is  £92  less  this  year,  as  was  of 
course  to  be  expected  from  the  receipts  from  the 
same  source  being  less.  The  examination  charges 
show  a  considerable  reduction  this  year,  for  they 
were  £187  more  in  1880  than  in  the  present 
year.  This  of  course  is  due  to  the  alteration  in 
the  system  of  examinations.  The  CSonference  on 
Public  Health,  held  in  1880,  the  x>aynients  for 
which  were  made  during  the  financial  year  just 
ended,  cost  the  Society  £105,  the  similar  Con- 
ference the  previous  year  cost  the  Society  £258, 
so  hero  we  find  a  reduction  of  £153.  For  the 
Domestic  Economy  Congress,  just  held,  £73  have 
been  paid ;  the  remaining  expenses  for  this  will 
appear  in  next  year's  financial  statement.  The  item 
for  the  Albert  Medal  deserves  a  word  of  explanation. 
It  happens  that  the  medal  for  the  year  oefore  last, 
as  well  as  for  last  year,  was  paid  for  during  the 
past  financial  year,  the  presentation  of  both  of 
them  having  been  made  by  H.B.H.  the  President 
at  the  same  time.  Under  the  head  of  prizes,  we 
find  last  year  the  Swiney  Prize  of  £100,  and  Mr. 
Watherston's  prize,  also  £100.  There  is,  therefore, 
a  difference  of  nearly  £?00,  actually  £195,  in  con- 
sequence of  the  new  Prize  for  House  Sanitation,  on 
which  some  small  expenses  have  been  incurred .  The 
amount  spent  on  Cantor  lectures  this  year  is  £10  less 
than  that  spent  last.  These  chu'ses  are  defrayed, 
as  the  mexxibers  are  aware,  out  of  funds  left  by  Dr. 
Cantor  to  the  Society.  The  National  Training 
School  for  Music  again  appears  for  the  sum  of 
£164,  but  it  is  not  exx>ected  that  any  charge  under 
this  head  will  recur.  The  Art-Workmanship  Ex- 
hibition is  down  for  the  small  charge  of  £5.  The 
jyrincipal  charges  for  this  will  appear  next  year ; 
it  is  not  supposed  that  they  will  exceed  some  £50. 
In  last  year's  statement,  we  find  a  sum  of  £196 
put  down  for  payments  on  account  of  the  Artisan 
lUrports  on  the  Paris  Exhibition  of  1878.  This 
hemg  the  last  payment  in  this  matter,  there  is,  of 

oovrae  no  corresponding  \\msl  m  ^e  ^girawsit  -^oax's „ 

atetement.     The  total  vmoQiit  cqci^qd!^^  >d^  V2^<&\\roS^^%1:^BA 


Society  was  £8,716 ;  the  amount  last ' 
£9,297.  It  will  thus  be  seen  that  in  thi 
year  there  has  been  expended  £581  1m 
year. 

We  now  proceed  to  consider  the  m 
liabilities  of  the  Society.  Here,  again, 
very  satisfactory  state  of  things.  TIm 
assets  over  liabilities  last  year  was  £7,79! 
present  it  is  £8,617,  showing  a  differen 
good  of  £882.  Amongst  the  habilitief,  i 
men's  bills,  due  at  the  present  time,  are 
than  last  year.  The  alteration  in  the  ei 
system  has  reduced  the  amount  di 
Examiners  from  £188  in  1880  to  £54  in 
difference  being  £134,  while  the  £42  sc 
liabilities  for  two  medals  in  the  1880 
have  been  paid,  and  therefore  no  liabil: 
at  present  under  this  head.  As  to  th 
assets,  our  invested  funds  have  beei 
from  £3,571  in  1880,  to  £4,344.  The  si 
of  the  year  uncollected  are  £61  lesc 
year — £749  against  £810;  while  it  ii 
sign,  also,  to  note  that  the  arrea 
quite  so  heavy,  and  may  be  es 
£300,  instead  of  £350.  The  prope 
Society  is  put  down  at  the  moderate 
£2,000.  The  same  cause  which  has  i 
actual  earnings  for  the  Journal  ad^ 
during  the  year  has  also  lowered  the 
down  as  an  asset  under  this  head.  W 
£1,256  which  we  may  expect  to  obt 
£1,477  last  year.  The  Trust  Funds  in 
of  the  Society  are  set  out  at  length  in 
ment.  The  principal  of  these  is  ID 
bequest,  £5,052,  the  interest  of  which 
to  the  popular  Cantor  lectures, 
in  amount  is  the  bequest  of  D 
£4,500.  This  is  chargeable  with  t 
£200  once  in  five  years,  £100  of  w 
pended  upon  a  silver  goblet,  and  the 
presented  with  the  goblet  to  the  autho 
published  work  on  Jurisprudence.  Al 
bequest  is  £1,800.  The  income  of  t1 
applied  for  the  general  purposes  of  1 
The  following  Trust  Funos  are  chargea 
award  of  mecUJs  or  money  prizes  out  of 
resulting  from  them : — 

John  Stock , 

Benjamin  Shaw • 

North  London  Exhibition    

Fothergill    • 

Dr.  Aldridge • 

Thomas  Howard    • , 

Owen  Jones  Memorial , 

The  Mulready  Trust  of  £109  ia  chars 
expense  of  preserving  in  order  the  to 
artist  in  Elensal-green  Cemetery.  Thi 
subscriptions  for  the  Memoriu  Wmc 
Paul's  Cathedral,  £345,  is  being  bi 
Council  until  some  dedsioii  on  ua  i 
been  arrived  at.  The  amoimt  of  £100; 
prize  by  the  late  Sir  Walter  Txevri^ 
above  in  the  section  of  the  report  dteliii 
Food  Committee*  has  been  puoed  on  di 
Messrs.  Coutts.  There  is  abo  aa  9mtBm 
Bubscriptiona  to  an  endowmonft  finA  ■ 
of  £60  given  by  Mr.  Mxaxasj  at  a 
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inaiB,  in  moring  the  adoption  of  the  report, 
some  of  the  chia  points  oontained  in  it.  He 
the  award  of  the  medal  to  Dr.  Hohnann 
e  the  greatest  satisfaction  both  in  Europe 
nerioa.  Aa  to  the  Patent  Bill,  now  being 
)  oonid  not  say  that  they  would  be  ab£d 
bat  it  would  go  forth  aa  a  Bill  which  the 
mght  ought  to  be  passed.  He  must  acknow- 
le  was  bonified  at  the  particulars  which  were 
he  meetings  of  the  Committee  on  Poisonous 
here  he  learned  that  the  green  of  the  ordinary 
inds  was  often  obtiuned  by  the  use  of  arsenic 
nt,  and  that,  after  having  been  dried  by 
lese  blinds  threw  off  a  considerable  amount 
1  dust  to  poison  the  air  of  the  room.  He 
the  members  present,  with  regard  to  the 
L  the  walls,  that  no  mother  washed  her 
rith  gpreater  care  than  was  taken  by  those 
ook  the  responsibility  of  cdeansing  iBarry's 
J.e  then  made  a  few  remarks  upon  uie  reduc- 
prioe  of  telegrams,  upon  house  sanitation ; 
^  to  the  Food  Committee,  of  which  Professor 
I  consented  to  act  as  chairman,  said  thatany 
which  that  gentleman  was  connected  was 
pood  work.  In  conclusion,  he  expressed  the 
i  the  details  giyen  under  the  head  of  finance, 
)  the  items  oi  receipts  and  expenditure  in- 
>  many  who  found  some  difficulty  in 
understanding  a  balance-sheet. 

B.  Bnmsej  seconded  the  adoption  of  the 


pin  objected  to  the  paragraph  in  the  report 
mt-law,  as  no  notice  was  taken  of  previous 
He  thought  Mr.  Anderson's  Bill  was  satis- 
1  that  it  would  have  been  better  to  have 
:hat  than  to  bring  in  a  Bill  that  was  not 


Obdinaby  MmniKTW  ov  Council. 


Qeotrge   Birdwood,  M.D., 

Andrew  Cassels. 
Lord  Alfred  S.  Churekill. 
Sir  Philip  Cxmliffe-Owen, 
K.C.M.G'.,  C.B.,  C.I.fj. 
Lieut. -Col.  Donnelly,  R.E. 
Edward  Frankland,  D.C.L,, 


Admiral  Sir  Edward  In^U^ 

field,  C,B  y  KE.S. 
O.  Matthey,  F.E.S, 
Admiral  Sir  R  W.  Nicol- 

son,  Bart.,  C.B. 
Zofttu  Perkins, 
W.  H.  Precce,  F.R.S. 
Lieut.  -  Colonel     Webber, 

Hi.E. 


B.  Frands  Cobb. 


Tbeasubebs. 

I  Owen  Roberts,  3£.A. 

Secbetabt. 


objected  to  the  time  of  meeting,  and  thou^t 
ions  should  be  more  fully  reported.  The 
otion  to  the  Council  needea  revision,  so  that 
t  be  a  more  general  selection  fixnn  among 

rt  was  then  agreed  to. 

nnan  declared  that  the  following  had  been 
11  the  several  offices. 

30  in  italiet  are  those  of  members  who  have 
r  the  past  year,  filled  the  offices  to  which 
•een  elected. 

PsBfliDEirr. 
C.R.H.  the  Prince  of  Wales,  KG. 

YlOB-PBBSIDEZrrB. 


iDukeof  Edin- 

:.G. 

rince   Leopold, 
Albany,  KG. 
,  CB.,  F.R.S. 
xfotrd     Aloodk, 

well,  F.R.S. 
laa    Brassey, 
IC.P. 

Mb,  K.C.B. 
ifllaa  Fonyth, 

i^bi     Galton, 

iok    Leigbton, 


Duks       of      Marlborough, 

W.  H.  Perkin,  F.R.S. 
Robert  Rawlinson,  C.B. 
LordReay. 

B,  W.  EieAardsoftf  M.A,, 
J£.D,f  E,E,S» 

C.  W.    Siemens,    LLJD., 
F.RS. 

Earl  Spencer,  KG. 
William        Spottiswoode, 

LL.D.,  P.R.S. 
Right  Hon.  J.  Stanafeld, 

M.P. 
Duke  of  Sutherland,  KG., 

F.R.S. 
SirMichard  Temple,  0,C.8J^ 

CLE,,  D,C.L, 


H.  Trueman  Wood,  B.A. 

Mr.  Liggint  thought  the  reason  why  these  annual 
meetings  were  not  more  full^  attended,  was  that 
membcSre  were  quite  satisfied  with  the  conduct  by  the 
Council  of  the  Society's  business.  He  then  drew 
attention  to  Mr.  Hvde  Clarke's  letter  in  the  Journal  of 
June  10,  on  the  '*]aanufactures,  Trade,  and  TrogreBs  of 
England,"  and  sugo^ested  the  appointment  of  a  com- 
mittee by  the  Counm  on  this  subject. 

Mr.  Christopher  Cooke  referred  to  the  erection  of 
memorial  tablets,  and  suggested  some  additional  houses 
upon  which  they  might  be  set  up. 

Mr  Hyde  Clarke  urgfed  that  some  action  should  be 
taken  to  preserve  the  trade  which  was  being  wrested 
from  Englishmen  by  foreigners,  and  that  more  attention 
should  be  paid  to  British  commerce  abroad.  He 
thought  a  committee  appointed  by  the  Council  might  do 
much  for  the  improvement  of  the  present  state  of  manu- 
factures. 

Mr.  Christian  Mast  supported  Mr.  Clarke's  proposal, 
which  he  considered  to  be  one  of  the  greatest  import- 
ance. 

Mr.  Pfonndes  said  that  he  considered  this  a  most 
practical  proposal;  and  from  his  own  experience  be 
could  say  that,  if  the  suggestion  was  earned  out,  the 
members  of  the  Consular  service  would  be  greatly  helped 
by  such  action. 

Mr.  Pagliardini  thought  that  Mr.  Clarke  should  read 
a  paper  on  the  subject  early  next  Session.  He  also 
suggested  that  a  tablet  should  be  erected  on  the  house. 
No.  20,  Bentinck-street,  where  Gibbon  wrote  his 
history. 

Mr.  Hyde  Clarke  could  not  agree  with  Mr.  Pagliardini, 
as  he  considered  his  propossLl  was  one  to  which  imme- 
diate attention  should  be  given. 

A  vote  of  thanks  to  the  Scrutineers,  moved  by  the 
Chairman,  and  seconded  by  Mr.  Bomsey,  was  carried 
unanimously. 

A  vote  of  thanks  to  the  President,  Vice-Presidents, 
Council,  and  Officers  (especially  to  the  retiring  members 
of  Council  and  to  the  Chairman),  proposed  by  Mr. 
Hyde  Clarke,  seconded  by  Mr.  Hale,  and  supported  by 
Mr.  Campin,  was  carried  unanimously. 

Mr.  Bramwell  returned  thanks,  and  the  meeting 
adjourned.      


MI8CELLAHE0TT8. 


NOTES  ON  GUMS,  RESINS,  AND  WAXES. 
By  C.  0.  Wamford  Lock. 

The  following  economic  notes,  from  the  journals  of 
recent  travellers,  seem  worthy  of  reproduction  in  a 
collective  form : — 

Senegal  Oum.—Tba  product  of  fluoaAiAA  ^vbisk  ^gra^ 
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in  the  neighbourhood  of  the  Sahara.  During  the 
hannatlaa  winds,  the  ffum  exudes  from  the  hark  of  the 
trees  in  tears,  and  solidifies  in  the  open  air,  the  amount 
of  exudation  depending  npoii  the  force  and  dnratian  off 
the  wind.    The  prods^tion  in  1871  was  3,161,906  kilo. 

(of  2-2  lb.). 

Mpafu. — A  large  tree  yielding  a  Bweet-Boented  gum- 
resin,  muoh  valued  by  the  natives  on  the  Viotofia 
Nyansa. 

Oum  Arabic  isproduoed  by  Acacia  gummifera  (Mimta 
gwnmifera,  Acacta  eoronillafolia^  Mimosa  conmUlafolia 
Sana  gummifera)  ^  a  soaroely  known  plant  of  Moroooo, 
occurring  abundantly  as  a  thorny  bush  in  the  lower 
region  of  south  and  west  Morocco,  according  to  the 
testimony  of  the  natives,  who  call  the  plant  alk  tlah. 
The  gum  does  not  seem  to  be  coUeoted  m  the  western 
portion  of  its  range  in  south  Morocoo,  but  in  Demnet, 
whenoe  it  is  carried  to  Mogador.  Possibly  it  is  only  in 
the  hotter  and  drier  regions  of  the  interior  that  the  gum 
is  produced  in  quantities  to  be  worth  gathering.  At 
any  rate,  its  g^um  is  yielded  only  during  the  hot,  parch- 
ing months  of  July  and  August,  and  inoreaaes  acoord- 
ing  to  the  hotness  of  the  weather  and  the  sLokly 
appearance  of  the  tree,  being  least  after  a  wet  winter 
and  in  a  mild  summer. 

Some  accounts  suppose  the  Moroccan  gum  Arabic  to 
be  derived  from  Acacia  arabica,  which  is  found  in 
Senegal ;  but  all  the  inquiries  made  by  Consul  R. 
Drummond  Hay,  for  Hoolror  and  Ball,  agree  that  this 
plant,  the  alk  awarwhal  of  the  Arabs,  is  not  found  in 
Sus,  no  such  tree  existing  either  north  or  south  of  the 
AUas  Mountains,  its  gum  being  brought  from  Soudan, 
and  of  inferior  quail tv  to  that  of  A,  gummifera.  It  is 
further  stated  that  this  latter  species  gfrows  chiefly  in 
the  provinces  of  Blad  Hamar,  Rahamma,  and  Sus. 

Elemi. — This  used  to  be  brought  in  large  cakes  to 
Bembe  (West  Africa),  and  is  said  to  be  very  abundant 
at  not  many  days'  journey. 

Jutahy-seca. — A  resin  or  gum  which  exudes  from  the 
bark  of  the  jutahy  tree  of  Brazil  {Symenoea  mirabilit)  ; 
tmiversally  employed  for  varnishing  native  pottery. 

Copai. — Bed  gum  copal  is  almost  entirely  the  product 
of  the  Mossalo  country  (Angola),  though  it  exists  farther 
north,  as  at  Mangue  Grande.  Until  1858,  it  was  a 
principal  export  from  Ambriz  to  America,  but  the  war 
stopped  it.  According  to  native  accounts,  it  is  found 
below  the  surface  of  a  nighly  ferrug^ous  hard  clay,  at 
a  depth  of  a  few  inches  to  two  feet.  It  probably  extends 
much  deeper,  but  the  natives  are  too  li^  to  look  for  it. 
It  occurs  m  irregular  flat  masses  up  to  several  lbs.  The 
natives  only  dig  for  it  during  and  after  the  last  and 
heaviest  rains  in  March — May,  and  restrict  the  export  to 
maintain  the  price.  No  trees  and  but  little  grass  grows 
over  the  spots.  The  tree  is  said  to  be  abundant  m  the 
woods  adjoining  the  inner  side  of  the  wilderness  in 
Usambara  (East  Africa),  but  does  not  extend  farther 
inland. 

A  great  staple  of  the  district  traversed  by  the  newly- 
made  road  from  Dar-es-Salaam,  through  the  Wazamaro 
country,  is  gum  copal,  which  is  found  in  many  parts. 
This  fossil  resin  seems  to  exist,  even  in  the  richest 
diggings,  only  in  patches,  as  though  it  were  produced 
by  isolated  trees.  The  natives  appear  to  work  the 
country  nowhere  systematically ;  they  sink  test-holes, 
and,  on  finding  traces  of  the  resin,  work  that  part 
thoroughly.  In  many  places,  test-holes  have  been  made 
and  the  place  abandoned  as  useless,  although  not  far 
off  a  patch  has  been  weU  worked.  The  fossil  resin,  now 
found  underground  usually  in  red  sandy  soil,  is  un- 
doubtedly the  produce  of  the  same  speoies  of  tree  as 
still  exists  in  these  jungles,  and  whi&  now  yields  an 
inferior  sort  of  resin.  The  diflSerenoe  between  the  two 
piroduota  seems  to  arise  from  ohemioal  or  moleonlar 
•hange  effected  by  time.  The  copal  tree  grows  through- 
out the  Uzamaro  country,  and  is  by  no  means  oonflned 
to  the  sea  coast,  but  is  even  more  abundant  inland 
beyond  the  first  coast-ridge.     It  is  not  seen,  however, 


whtte  the'old  HaiMaii^.ihnini^BSittiil  tVeliil^Di 
its  apj^ediMioe. 

'  Chian  Moitie^—ThB  iou^o  ootmtry  of  CUoifti 
flat  and  stony,  with  KtUehillB  Iniahrei^iii 
rarb  streams.  Rafaiisflertruotiveof  fhbliw 
is  rare,  but  mu6h  to  be  feared.  The  xoIbIiii 
of  Pittaehia  lentitcut.  The  principal  tiBigil 
ib  the  industry  are  CaHmawria,  Saint  GeQq«t 
Anabato),  Ndnita,  Mesta,  and  Kalamoti,  Mh 
there  are  about  a  dozen  of  minor  impoctuH 


height 
Arabia,  but  always  of  inferior  quality,  tbc^ 
factory  reason  has  yet  been  adduced  for  tSe 
July— August,  a  great  number  of  inciaoiu 
in  the  stems  of  the  shrubs,  and  renewed  tk 
times.  Repeated  visits  are  then  made  to ' 
resin  which  exudes.  A  shower  of  rsin^^ 
period  produces  disastrous  results,  by  waahin 
resin.  There  are  four  qualities  of  mastic  :• 
mastic  is  composed  of  large  pieces^  and  is  ca 
best  by  connoisseurs ;  it  is  sold  chiefly  for 
seraghos,  aU  Turkish  women  chewing  mast 
is  120  to  130  piastres,  and  even  more,  per* 
gnn.  (2.)  Mastic  in  huge  tears  is  woit 
piastres  ordinarily.  (3.)  Mastic  in  small  te; 
IS  worth  70  to  86  piastres,  and  is  used  indusi 
Mastic  mixed  with  fragments  of  leaves  and 
to  make  so-called  "mastio  brandy,'*  the 
Turkish  liqueur,  called  raki.  It  is  mode 
mastic  in  the  brandy  obtained  from  dry 
distilling  tho  product,  and  flavouring^  with 
sufl^.  The  hest  qualities  of  mastic  are 
Levant ;  Europe  imports  the  inferior  grade 
varnish. 

Chian  Turpentine, — Afforded  by  Fiitaeki 
That  whi<^  exudes  from  the  shrub  is  ver 
aromatic,  but  the  quantity  is  very  limited. 
India-rubber  (from  Ficut  eloitica), — ^The 
the  rubber  in  Assam  is  conducted  under  rigi 
in  the  case  of  all  trees  growing  in  the  tim 
but  cannot  be  enforced  on  scattered  treef^ 
w^r  rubber  plantation  has  an  area  of  80  i 
The  exports  from  Lakhimpnrin  1871  wei 
value  £8, 340.  Immense  forests  of  these  tn 
both  banks  of  the  Subansiri  river,  and  on  o 
but  the  reckless  treatment  they  receive* 
lessees  of  the  forests  caused  their  ruin, 
leasing  of  these  forests  ceased,  but  there 
or  no  rubber  left  in  the  plains  of  the  Lakhii 
The  tree  g^ws  to  heights  of  16  to  36  feet, 
when  fit  to  be  tapped,  is  18  inches  to  6  i 
yield  for  Uie  first  tapping  of  a  tree  is  Zl 
rubber.  It  is  then  allowed  to  remain  i 
three  or  four  years,  when  another  coUec 
but  the  yield  is  then  much  less.  It  is  e 
the  forests  of  Caohar  could  jrield  upwards 
of  rubber  annually.  It  is  stated  thai  tb 
most  during  the  rains. 

Of  india-rubber,    20,000,000  Iba.   are  i 
ported    from    Fkur&     (Brazil),     ohieflf    d 
Siphonia  doitiea,  but  a  few  other  species  a 
Tho  utmost  yield  from  each  tree  is  one 
wet   season,    from  Febmary   to   July, 
weak,  and  tho  tapping  is  stopped.    Thetn 
on  the    terra  Jlrm$   when  planted,  bat 
naturally  lodge  in  lowland  •wampa.    Tt 
planted  and  cared-fbr  yield    well   in  ft 
Braril    is   being   gradauly   oleeied  of 
gatherers  now  ffo  to  theTooantiiis^  lUWn 
Rio  Negro,  ana  will  Kxm  dee^  tboe  ali 
method  of  preparing  robber,  IniAeed  of  ■ 
dxop  the  milk  into  alom  lolntlpii;  ii  k  : 
superior,  but  is  not  adopted. 

India-rubber   plants   gitwr   ott  tbe  do 
Oameroons  moontains  (weet  Afito),  M 


JOUBNAL  OF  THE  SOODSTT  OF  AETS,  Jult  1,  1881. 


659 


;  know-  iheir  Taliie.  India-mVbec  trees 
he  Rif«r  Bjour,  in  the  prowince  of  Bahr  el 
nie    natiTee    of    the    Harotae-lCabiincU 

the  Upper  Zamhed,  trade  in  india-mbber 
beatotteweat 

k^Mm  Tine  ia  known  from  Fangani  inland 
to  Handai  (in  UMmbaim,  £aat  iLFrioa),  and 
le  mbber  ia  made  into  balla  for  export. 
;  creeper,  JAndolpkia^  gpxywa  ohiefly  on  trees 

and  atreama  in  Angela  and  the  Gong'o. 
ezndea  a  milky  jnioe  when  out  or  woundied, 
I  not  nm  into  a  vetsel  placed  to  catch  it,  as 
nickly  as  to  form  a  ridge  on  the  wound, 
its  further  flow.  The  Uaoks  collect  it  by 
f  cuts  in  the  bark  with  a  knife,  and  as  the 

gushes  out,  it  is  wiped  off  continually 
gers,  and  smeared  on  their  arms,  shoulders, 

till  a  thick  covering  is  formed.  This  is 
eir  bodies  and  out  into  small  squares,  which 
1  to  be  boiled  in  water.  From  Ambriz  the 
I  rubber  quickly  spread  south  to  the  River 
ere  oonaiaerable  quantities  are  exported. 

0  miles  of  the  coast  from  liawa  and  the 
7  (Masasi  and  Bovuma,  East  Africa)  the 
aes  almost  entirely  formed  of  india-rubber 
ing  an  abundant  supply  of  fine  india-rubber, 
athered  only  in  a  very  desultory  manner  by 
who  gash  the  plants,  and  collect  the  rubber 
n  a  liquid  form,  and  dries  hard  after  short 
the  air.  Rolled  into  orange-like  balls,  it  is 
idi,  where  what  is  worth  7  to  8  dole,  fctohes 
;  width  of  the  belt  is  16  to  20  miles.     On 

Lake  (Central  Africa)  are  one  or  two  kinds 
h  produce  caoutchouc  of  good  quality, 
has  just  determined,  with  accuracy,  the 

1  fields  the  best  East  African  india-rubber, 
amed  seeds  of  the  species  for  introduction 

It  occurs  in  great  abundance  along  the 
road  from  Dar-es-Salaam,  in  a  wost-south- 
^ection,  for  about  100  miles  towards  the 
ist  Africa,  through  the  Wozamaro  country  ; 
itly  but  little  afifected,  except  in  the  imme- 
bourhood  of  the  villages,  by  the  reckless 
nong  employed.  In  many  parts,  a  native 
llect  3  lb.  of  rubber  daily.  There  are  five 
only  one  is  considered  worth  tapping. 
\d  GtUtat  of  Borneo  and  Su/u,-^TheKadjana 
irut  neighbours  collect  a  quantity  of  gntta- 
Qdia-rubber  in  the  surrounding  forcnts.  The 
terwards  manufactured  into  lumps  or  balls, 
d  to  Labuan  for  sale.  The  gntta  is  obtained 
'  fire  species  of  the  genus  Itonandra,  all  large 
The  trees  are  felled  and  their  bark  is 
Ingcd  at  intervals  of  two  feet,  the  milky 
being  caught  in  vessels  formed  of  leaves  or 
Us.  The  crude  juice  is  hardened  into  slabs 
boiling,  and  is  generally  adulterated  with 
of  scraped  bark.  Indeed,  it  is  said  that  the 
3ers,  who  buy  up  the  gutta  from  the 
ould  refuse  the  pure  article  in  preference  for 
ing  baxk,  to  which  the  red  colour  is  mainly 

ber  in  the  north-west  districts  of  Borneo  is 
of  three  species  of  climbers,  known  to  the 
lumoonffanf  manoongan  outih,  and  manoonffan 
eir  stems  have  a  length  of  from  52  to  100 
iameter  rarely  exceeding  6  in. ;  the  bark  is 
and  coloured  grey  or  reddish-brown.  The 
•blong,  green,  and  glossy;  the  flowers 
i  axukxT  chisters,  and  are  succeeded  by 
,  of  the  oae  of  oranges,  and  containing  seecis 
eaaa,  eaeiE  enolosea  in  a  section  of  apiioot- 
t.  These  froito  have  a  delicious  flavour, 
b  prised  by  the  natives.  The  stems  of  the 
creepera  are  also  out  down  to  f  acdlitate  the 
the  rrmmr-  sap,  which  is  afterwards 
itorone^  bada  l^the  addition  of  nipa  salt. 


Hie  fallen  gutta  treea  lie  about  in  all  direotiona 
in  the  forest,  and  the  rubber-yidding  Wil1mffhbeia» 
are  also  gradually,  but  none  this  lero  surely, 
being  exterminated  by  the  oolleotors  iii  Borneo,  aa 
throughout  the  other  islands,  and  on  the  Feninauia^ 
where  thev  likewise  abound. 

It  was  formerly  thought  that  gutta-percha  was  the 
produce  of  only  one  spedee  of  iaee  {Uonnndra  Outta)^ 
out  that  obtained  from  the  Lawas  district  is  formed  of 
the  mingled  saps  of  at  least  five  species,  the  juices  of  a 
Fictu^  and  of  one  or  two  species  of  Artoearpeay  being  not 
unfrequently  added  as  adulterante.  The  Bomeaa 
putta  $00900,  or  india-rubber,  again,  is  the  mixed  saps  of 
three  species  of  WiUughbeiay  with  the  milks  of  two  or 
three  other  plante  surreptitiously  introduced  to  inorcasa 
the  quantity. 

The  gutta  trees  are  slow  to  attain  maturity,  and  are 
difficult  to  propagate,  except  from  seed.  The  WiUuffh' 
heiat,  on  tne  other  hand,  grow  rapidly,  and  roadilr 
lend  themselves  to  both  vegetative  and  seminal  methods 
of  propagation ;  henoe  these  are  especially  deserving  of 
the  attention  of  the  Government  of  India,  where  they 
may  reasonably  be  expected  to  thrive. 

There  are,  doubtless,  ycc  many  thousand  tons  of 
rubber  and  gutte  in  the  Bomean  woods,  but  as  the 
trees  are  killed  by  the  collectors  without  any  thought 
of  replacing  them,  the  source  of  supply  must  recede 
constantly  farther  from  the  markete,  and  prices  will 
rise  in  consequence.  The  demand  for  india-rubber 
from  Borneo  is  of  quite  recent  g^wth,  yet  in  many 
districte  the  supply  is  already  practically  exhausted. 

In  Assam,  Java,  and  Australia,  rubber  is  afforded  by 
Fictu  eltutiea,  whidi  is  cultivated  for  the  purpose. 
There  are  many  milk-yielding  species  of  Fieu»  in  the 
Bomean  foreste  which,  with  careful  experiment,  inay 
possibly  be  made  to  contribute  remunerative  quantities. 
The  IdWyan  representetives  of  the  bread-fruit  family 
also  deserve  examination,  as  an  excellent  indiarubber 
is  derived  from  CattiUoa  ckutiea,  a  South  Amerioaa 
plant  of  this  order. 

Zae. — Secreted  by  an  insect  (Clwtw  lacea),  on  the 
branches  and  twigs  of  oertein  jungle  trees,  principally 
khutum  {Sehlfiehera  trijvga),  plat  {Sutea  frondota),  and 
bur  {Zizyphut  jnjuba).  The  lac  from  the  first  ia  more 
esteemed  than  that  from  the  others.  To  some  extent^ 
the  lac  is  found  occurring,  so  to  speak,  spontaneously^ 
and  is  collected  bv  forest  tribes,  and  brought  by  them 
to  the  fairs  and  bazaars  for  sale.  Where,  however, 
there  is  a  regular  trade  in  stick-hic,  propagation  of  the 
insect  is  stSidily  carried  on  by  those  who  wish  for  a 
certain  and  abundant  crop.  This  propagation  is  effected 
by  tying  small  twigs,  on  which  are  crowded  the  eggs  or 
larvffi  of  the  insect,  to  the  branches  of  the  above-named 
gpecios  of  trees.  These  larvaj  are  technically  called  seed* 
iSe  larvfc,  ahortiy  after  sowing,  spread  themselves  over 
the  branches,  and,  taking  up  pomtion,  secrete  around 
themselves  a  hard  crust  of  lac,  which  gradually  spreads 
till  it  nearly  completes  the  circle  round  the  twig.  At 
the  proper  season,  the  twigs  are  broken  off,  and  on. 
arrival  at  the  factory,  are  passed  between  rollers^, 
which  admit  of  any  deme  of  approximation.  The  lae 
is  thus  crushed  off,  and  is  separated  from  the  woody 
portion  by  screening.  It  is  next  placed  in  largo  tnb» 
half  full  of  water,  and  is  washed  by  ooolies,  who,  stand* 
ing  in  the  tubs,  and  holding  on  to  a  bar  above  by  their 
hands,  stamp  and  pivot  about  on  the  beda^  and  toea^ 
until,  after  a  succession  of  changes,  the  resulting  liquor 
comes  off  clear.  The  lac  having  been  dried,  is  pUu)ed 
in  long  cylindrical  bags  of  cotton  doth  of  medium 
texture,  and  about  10  ft.  long  and  2  in.  in  diameter.. 
These  bags,  when  filled,  are  taken  to  an  apartment 
where  there  are  a  number  of  open  charcoal  fur- 
naces. An  operator  grasps  one  end  of  the  by  in 
his  left  hand,  and  alowly  rerdves  it  in  front  of  ilie 
fire '  at  tiie  same  time,  an  assistant,  seated  at  the  other 
endof  the  bag,  twists  it  in  the  oppoaito  direction.  The 
roasting  soon  melte  the  lao  in  the  bag*  and  the  twiitaig 
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causes  it  to  cxudo,  and  drop  into  troughs  placed  bdow, 
which  arc  often  only  the  leaves  of  Agavt  amerieana. 
When  a  sufficient  quantity  in  a  molten  condition  is 
ready  in  the  trough,  the  operator  taJccs  it  up  in  a  wooden 
fipoon,  and  places  it  on  a  wooden  cylinder,  some  8  to  10 
inches  in  diameter,  the  upper-half  of  which  is  covered 
with  brass — in  some  places  the  freshly -cut,  smooth, 
cylindrical  stem  of  the  plantain  is  used  for  this  p\irpo6e. 
The  stand  which  supports  the  cylinder  g^ves  it  a  sloping 
direction  away  from  the  operator.  Another  assistant, 
generally  a  woman,  now  steps  forward  with  a  strip  of 
agare  in  her  hands,  and  with  a  rapid  and  dexterous 
draw  of  Uiis,  the  lac  is  spread  at  once  into  a  sheet  of 
uniform  thickness,  which  covers  the  upper  portion  of 
the  cylinder.  The  operator  now  cuts  off  the  upper  edge 
with  a  pair  of  scissors,  and  the  sheet  is  lifted  up  by  the 
assistant,  who  waves  it  about  for  a  moment  or  two  in 
the  air,  till  it  becomes  quite  crisp.  It  is  then  held  up 
to  the  light,  and  any  impurities,  technically  "  grit, 
are  simmy  punched  out  of  the  brittle  sheet  by  the 
finger.  The  sheets  are  laid  one  upon  another,  and,  at 
the  end  of  the  day,  the  tale  is  taken,  and  the  chief 
operator  is  paid  accordingly,  the  assistants  receiving 
fixed  wages.  The  sheets  are  placed  in  packing-cases, 
and  when  subjected  to  pressure,  break  into  numerous 
fnu^ments.  In  the  fresh  state,  the  finest  quality  has  a 
rich  gulden  lustre. 

The  dark-red  liquor  before  referred  to,  as  resulting 
from  the  washing,  is  strained,  in  order  to  remove  afi 

fortions  of  woody-  fibre  and  other  foreign  materials, 
t  is  then  passed  mto  large  vats,  where  it  is  allowed  to 
settle ;  the  sediment  is  subjected  to  various  washings, 
and  at  last  allowed  to  settle  finally,  the  supematajit 
liquor  being  drawn  off.  The  sediment,  when  of  the 
proper  consistency,  is  placed  in  presses,  from  which  it 
IS  taken  out  in  the  form  of  hara,  dark-purple  cakes, 
with  the  manufacturer's  trade-mark  impressed  upon 
them.  This  constitutes  what  is  known  as  lao-dye.  The 
dye  which  is  thus  separated  from  the  lac  by  washing  is 
said  to  be  the  boay  of  the  insect — not  a  separate 
secretion. 

It  might  appear  that  some  mechanical  arrangement 
would  be  more  efficacious  and  economical  for  washing 
and  separating  the  lac  from  the  dye,  but  human  labour 
is  so  cheap,  that  this  is  not  the  case.  The  daily  pay  of 
the  women  is  Id.  to  1  jd. ;  of  Uie  men,  1^.  to  2d.  No 
evil  effect  on  the  feet  of  the  stampers  is  to  be  observed. 
The  g^eat  and  sudden  oscillations  of  price  in  tiie  London 
market  render  this  trade  very  rislrp',  and  the  aniline 
dves  have  weU-nigh  rung  the  kndl  of  lao-dye  in 
£uropean  industry. 

In  Assam,  a  small  quantity  is  produced  in  the  district 
of  Darrang.  In  some  districts,  the  insect  is  artificially 
reared  on  theyAurt  treeCFieut  cordifolia), 

Indian  WhiU  Wax, — ^This  is  produced  bv  the  female 
of  the  Ceroplattsi  eeriferut^  an  msect  allied  to  the  Pela 
of  the  Chinese,  whose  product  is  so  largdy  used  for 
making  candles  for  the  Buddhist  temples.  The  Indian 
insect  deposits  its  wax  in  small  masses  upon  the  twigs 
and  branches  of  several  trees,  but  more  |Mrtioularly  on 
the  arjun  {Tertninalia  Arfuna) ;  it  does  not  appear  to 
have  ever  oeen  propagated,  nor  has  the  vdld  product 
been  ooUected  in  quantity.  Though  an  article  of 
undoubted  value,  it  wiuld  perhaps  scarcely  repay  ex- 
penditure^ of  European  time  and  capital ;  but  the 
natives  might  surely  render  its  cultivation  a  very  profit- 
able undertaking.  The  wax  is  soluble,  or  neany  so, 
in  boiling  alcohol,  also  in  benzine  and  ether,  but  only 
Tery  sUgntly  in  turpentine  and  oarbcmic  disulphide 
(C  S3).  Its  compositiou  is  G,.  H,.  O.  It  is  round 
at  many  widely-distant  points  throughout  Sirgnja,  and 
is  abundant,  and  Buitaoly  situated  for  expenmental 
enltivation,  on  the  atyun  trees  growing  upon  the 
embankment  of  the  Pnrnlia  lake. 

The  Oum  Trade  of  Somali  Land  (East  Africa). —The 
gum.  or  kabak,  always  sold  in  grades,  brara  the  name  of 
^mitiii.    On  sifftiiig,  it  is  always  found  mixed  wiUi  a 


small  quantity  of  other  sorts  which  make  wei 
balance ;  these  are  the  Mabak  tuddi  and  the  ha 
The  inoense,  or  luhan,  sold  in  grades,  takes  t) 
biiho.  The  taphi,  or  *<  triage,**  is  divided 
qualities.  The  Ist,  fawut ;  the  2nd,  na§oua 
mtdjigeL  The  fopAt,  or  *'  triage,"  is  made  in* 
when  the  arrivals  are  not  too  gpreat,  by  1 
children,  who  are  paid  about  6d.  a  day. 

The  myrrh  has  but  one  quality,  but  it  is  n 
be  on  the  guard  against  the  adnuxture  of  fi 
of  the  same  colour,  but  more  powerful  odour, 
Arabs  call  addi.    It  is  easy  to  recog^nise 
which  always  appears  oily. 

The  ma'idiy  called  in  Europe  **  gum  clemi, 
of  incense  in  large  bleached  tears.     It  presen 
grades  as  incense,  and  buyers  aim  especially 
ing  tiio  tears  unbroken  to  heighten  the  value 

The  aU'tf  or  tnoureoud^  is  a  grey  grun 
exquisite  odour  recalling  that  of  ambergris. 

The  addif  or  fidse  myrrh,  whose  odonfero 
mixed  with  the  wood  of  djirmek,  has  an  o 
burnt  closely  resembling  that  of  **  seraglio  p 

The  fallah-falloA  is  a  resinous  bark,  which 
give  off  a  peculiar  odour,  under  the  name  of  / 

Statistics  of  the  annual  receipts  of  gums  a 
at  Uie  ports  of  the  Medjourtine  coast : — 

I 

Bender  Ziydda 

Bender  Q&sem » •  •  •  •  1 

AbouR^gab^    ) 

Bender  Baad     j 

Borah 

Gkmdala 

Bender  Khor 1 

RttsOrb^    

Mer&ya 

Guersa 

Guesli 

Bender  Felik 

AUofila   


Total. 


The  bohar  is  equal  to  136  kilo.,  or,  say  8 
are  about  1,200  t<ms ;  this  increaaee  to  2,0< 
gfood  year. 

Myrrh  reaches  two  places  only — 

Bender  G^sem 30  Bo 

Borah 3 

Haffofin,  in  1877,  received  25  bohars. 

Magnificent  incense-trees,  two  to  three  feet : 
are  found  on  the  lofty  mountains  towmidi 
ooast  of  Somali  Land.  Mareyeh,  an 
village,  lying  over  30  miles  west  of  Cap 
has  a  large  export  of  myrrh  and  inoense. 

Obeidh,  the  capital  of  Kordofan,  is  the 
large  trade  in  gum,  which  is  ooUected  in  tl 
the  women  and  children,  and  taken  to  tbf 
where  it  ia  disposed  of  to  petty  itinerant 
ultimate  dispatch  to  Europe. 

Mbroeean  vum  Ammamaemm  (whioh  must 
founded  with  the  Persian  lyroooct  of  Donmt 
eum,  or  uthak),  is  an  object  of  oommflroe  i 
imd  Arabia,  where  it  is  employed,  ai  of  oil 
gating,  llie  plant  afforainsr  it  is  oaUsd 
Arabic,  and  has  beenhitherto  refened  toAvi 
or  F,  tingiiana;  but  BaU  and  Hooker  ocmndori 
an  ElaooeHnwm^  probably  JSL  Amnlc  Leanc 
that  this  plant  grows  at  a  plaoe  two  dm  frga 
on  the  Morooooroad;  botMookermd  JBillvi 
that  it  ia  found  nowlwKe  alooir  thai  Koa*} 


it  than  El  Azaidhe,  a  plaoe  \jm%  Bfldbcf  Mi 
which  is  oonfifmed  hj  lufKimlkei  gifl« 
Drnmmond  HaT,  to   the  ailMt  theft  tt  « 
Morocoo.  and  oluefly  aroimd  Tsdle. 
Gum  Soiidarat^im  a  pcodnoft  of  OriKMf 
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if  Hotth  A&ics,  from  the  Atlaatia  to 

onn,  ODOB  k  ropntod  medioine,  i»  oollaotad  by  the 
1^  and  wcpottBd  bom  Vagtioz  to  Europe,  vhere 
fled  in  wftitA  -fn« Wn  g 

JRipkvriit  rttinifira, 
Koroooo.  The  joioe 
B  with  a  knife,  and  hardeiu 
diopa  off  in  September,  the  prodi 
iMntonlTMiMi    *  *" 

^  tie  olotha 
fetkei 

tfoiiis  reetrioted 


mouths  and  noBtriU,    . 
partidlM,  vhich  prOToke  iateiiae 
hs  rnmonroe  had  a  wide  medioinal  n«e,  but 
it  !■  now  Tajudlf  declining,  and  ita  oon- 


ISTOB  OIL  GAS-WORKS  AT  JETPOEE.  ' 
(port  bj  Uajor  S.  8.  Jacob,  on  the  Jeypore  Oil 
raks,  an  eatabliahment  foocded  by  the  late 
tAjah  of  Jeypore,  ia  qnoted  in  the  Jaumal  of  Oat 
Imf.  f^om  the  memorandum  on  the  workuif  of 
hWinhninnt  prepared  by  the  preeent  manager  (Mr. 

Tdlerj),  whose  admmistration  ia  highlj  oom-  i 
■d  hj  lujor  Jacob,  it  appean  that  the  gaa  is  I 
paUj'  produced  from  caator  oil,  with  the  ad£tii>n, 

tba  oattor  seed  is  not  available,  of  poppy,  til,  or 
wed.  Aooording  to  Ur.  Tellery'a  own  reoorda,  he 
eat  &omone  maond  of  castor  oil  (82  Iba.J  about  730 
feat  of  26i-<i>ndle  saa ;  or  1,000  onbic  feet  of  IS]- 
I  na  ;  or  1,250  onbio  feet  of  9-caudle  gaa.  With 
<ua  the  same  quantitj  of  material  wor&d  to  make 
( aqnal  qaalitiBS  will  prodooe  610  cuUc  feet,  7G2 
feat,  *nd  914  onbio  feet  of  tbe  respeoliTe  grades 
vinatinK  power.  Aooording  to  those  reanlts,  taking 
mentpnoea  of  (mIb  delivered  into  the  woAs—ca«tor 
fair  Ba.  11  12a.  (22b.  4d.),  and  the  other  oils  Rs.  10 
IM.)  per mannd — theoastoroilgaaiaKs.O  10a.  4p. 
d.)  per  1,000  onluc  feet  cheaper  titan  other  oil  gax. 
raka  are  donble  in  all  respeots,  duplicate  seta  of 
k,  pmifiers,  to.,  and  gaaholders  being  ereoted,  for 
I  airangament  no  reason  is  slven.  At  present  two 
mtal  letorts  are  naed,  whioh  ore  kept  at  work 
IS  about  218  hours  per  month,  and  produce  some- 
■Oa  9S,T20  feet  of  gas  in  thU  time.  Worked  in 
njr,  the  cost  of  manufacture  (eiolDrnve  of  the  oost 
Q  i«  as  follows : — 

Wearandtear 1    3  U 

VaA 2  11  7 

lAbonr 0    6  3^ 

Porifloalion 0    0  4j 

Total  ooat  per  1,000 

,  onbiafeet =  Bs.l    4    4},  or  3b.  6d. 

lUt  charge  for  mannfaotaiinR  expenses  is  said  to 
kto  tbe  fact  cJao  little  gas  bemgreqaired;  if  the 
^plioa  dionld  inemaae  to  abont  260,000  culnofeet 
IniBi,  wliit^  Donld  be  aapplied  without  inoreaaed 
^  oataUishnifiDt  ohaigaa,  uie  working  expenaea  per 
•■lite(MtwaiiIdberedaoedtoBa.29a.6{p.(5s.ld.). 

li  ;  tliMre  are,  however,  a  few  private  oonsomars, 
Ma  idiaigsd  by  mater  at  the  average  ooat  prioe, 
V  !»■  tf-  (3ds.  lOd.)  per  1,000  cabio  feet,  and 
■P  wdl  satia&ed  with  the  gappLj.  Most  of  the 
■■  fai  OB  oonanme  only  1  j  cubic  feet  of  gaa  per 
■wUA,  with  this  rate  of  oonsumptioD,  is  equal  to 
17  to  18  oand^ ;  the  gaa  is  thetefore  of  high 
■■r.  ^nwabaat  main  from  the  works  is  5  inohee 
■aotar,  wUeh  is  oonddered  uaple  for  supplyiog 
tfjUt.  Cm  faooM  in  Jerpt^e  has  IIS  lights 
Ita  Omngk  an  Inch  Mrvioe-pipe.  The  loas  by 
'loiit  13  per  cent.    The  supply 


of  premises  tomporarily,  or  when  sitaated  at  a  distance, 
is  provided  by  oompFessing  gas  at  the  works  to  abont 
throe  atmoBphores  by  means  of  a  pump  driven  by  one 
bullock.  TiM  oompreased  gas  is  then  delivered  in  a 
wrought-iron  receiver  to  the  point  of  consumption, 
where  it  is  either  transferred  into  fixed  reoeivers  and 
burnt  by  the  aid  of  aoitable  regulattprs,  or  is  delivered 
into  small  portable  or  service  ga^oldcrs,  and  burnt  in  Uia 
usual  way.  A/Aa(,  or  landing-stage,  two  milesdistant, 
iathus  Bappliedwith  400  cubic  iDotofgaseveiTday,wbidh 
is  oonsumed  by  30  jets,  each  burning  1}  cubic  feet  pMT 
hour  for  nine  houiB.  There  have  not  been  any  aooidanta 
from  the  distribution  of  gas  in  the  portable  reeervoirs, 
oc  otherwise.  As  railway  carriages  are  also  sappliBd 
with  compressed  gaa,  it  ia  evident  that  the  introduction 
of  this  branch  of  service  hns  widely  eitendod  the  utility 
of  theestablishment.  Another peouliarily  of  the  Jeyporo 
undertaking  is  the  necessity  that  exists  for  the  manager 
to  nnite  the  attributes  of  a  farmer  to  his  other  aoquite- 
ints,  for  the  purpose  of  securing  a  constant  and  aheap 

iviDg   of   300 


is  BS  follows;— First,  the  oastor  seed  is  passed  thrauBh 
the  crusher,  when  the  shells  only  are  broken  off.  The 
shells  are  then  picked  out  by  hand,  and  the  seed  ia  again 
introduced  into  the  crusher,  where  it  is  ground  to  a  paste. 
It  is  then  paased  into  the  heating  pan,  and,  after  being 
well  heated  it  is  packed  into  horsehair  bags  and  filled  up 
hot  into  the  press  immediately.  After  alxiut  20  minuter 
pressing,  the  eiudiuK  oil  being  meanwhile  oolleoted,  the 
cake  is  removed  and  ground  over  again.  It  is  snbae- 
quontlj  heated  and  pressed  a  second  time,  until  about 
33  or  40  per  cent,  of  oilisobtaincdfrom  the  aeed.  The  . 
labour  of  preparing  and  pressing  the  castor  seed  ooste 
Bs.  I  la.  8p.  ?2b.^  per  manndof  oil.  The  cost  of  extrac- 
ting other  seed  oil  ia  about  the  same,  with  the  exception 
of  the  coat  of  removing  the  shells.  For  generating  gas, 
the  oil  is  used  as  it  oomes  from  the  press.  Formerly, 
at  other  places,  when  the  oil-bearing  seeds  were  oat' 
bonised  for  gaa  witliout  previous  treatment  in  this  way, 
the  product  was  overloaded  with  csrboiuo  acid  from 
the  woody  part  of  the  seeds,  and  conespondin^y 
heavy  ooet  for  purification  was  incurred,  which  by  Mr. 


gas  was: 

fnU  powen  of  working  independently  the  cost  haa  been 
rednoed,  over  an  average  of  aix  months*  working,  to 
Rs.  18  la.  8p.  (35s.  lOd.}  par  1,000  onbio  feet,  "fbtm 
will  be  considerable  saving  it  the  manager  sncoeeds  in 
his  castor  plantation,  and  he  ia  confident  that  during 
the  next  twelve  months  the  ooat  will  be  brought  down 
to  Bs.  13  or  Bs.  14  (25s.  Od.  to  2Ts.  Sd.).  The 
illuminating  power  of  the  gas  is  such,  that  a  bnnm 
consuming  IJ  cubic  feet  per  nour  is  equal  to  IT  or  18 
candles,  and  about  800  cubic  feet  of  puriSed  gas  are 
usually  produced  from  a  mannd  of  oil.  As  a  furUier 
economy,  it  is  proposed  to  erect  an  apparatiu 


to  bum  the  tar,  whioh  is  ratlier  a  drug,  for  the  prepara- 
tion of  lamp-blaok.  This  is  expected  to  bring  in  a 
better  profit  tlian  the  present  system  of  selling  the  tar 

at  an  almost  nominal  price. 


MANILLA  HEMP. 


October  16,  1880:  — 

' '  Mr.  Liotaid,  of  the  Agricultnral  Departmmt  of  tiia 
Government  of  India,  haa  this  year  (18S0]  reportad  on 
the  materials  in  Tnl^i«^  suitable  for  thja  manufacture  of. 
paper.  Several  of  the  flbre-yielding  plan ta  are  maatiomd 
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b;  Um,  and,  amocgat  otheiB,  mioiu  Bpe<dsf  of  the 
genus  JfuM,  of  the  t^Hntain  or  bonaiui  inbe,  manj  of 
which  i>a,t6  boei  gioMi'lii  tlui  Eoat  Indiea.  from  thp 
moBt  remote  tittieB.  AtjIflgM  6t  to  68:  he  dcBciilva  the 
introduction,  in  Febru^r,  ISfiS,  tjf  the  UaniII&  hciiip 
vlsot,  direct  from  the  FhUlppbiea,  Into  the  MadF:ij^ 
oiEtricts,  by  CoIoDol  (now  Six  George]  Balfour.  Nertr- 
thelcBS,  the  Import  Trade  RetumB  of  the  Unikil 
Kingdom  ihow  a,  large  and  coutinnally  fncreasin;: 
dclivEiT  of  hemp  from  the  Philippine  Islands,  vow 
Bvera^g  yearly  about  20,000  tons,*  valued  about  half 
a  million  sterling.  I  have  ascertaiiwd  from  tlie  Iiondi.ni 
moduoe  brolceni,  through  Dr.  Biidwood,  of  the  India 
OfBce,  that  this  important  aiticle  it  the  true  UanillH 
hemp  from  the  Muta  talUit,  that  the  bulk  of  it  is 
delircrcd  in  London,  where  it  U  made  up  into  cordagu 
and  ropes  for  ahipB,  egpccially  for  yo^ta'  n^pnin^ 
rigging,  being  v^  llKbt,  itiong,  and  oTean,  and  tUo 
tor  cLothcs  lines.  But  there  U  no  doabt  that  the  Uanilln 
liemp  plant,  3fuia  texlilii,  grovra  a«  well  lii  BTltl^)i 
India  as  other  spedea  of  the  plantain  or  banana  gennji, 
and  that  Britiah  India  could,  in  a  oouple  of  ye^rs, 
■apply  the  London  market  with  oU  that  it  could 
take  of  Manilla  hempEbnj.  The  prospect  of  benefiting 
Britinh  India  hy  creating  an  export  trade  from  it  ot  ihc 
extent  and  value  above  indicated  nu^t  weU  incite  to 
conaiderablo  efforta  to  attain  Buceeaa.  In  1881  to  laG:J 
the  Hadraa  Bovenne  Board  made  continuoua  effortst  tu 
■ecnre  the  natnralisation  of  the  planta  which  Colonel 
BalfoDZ  had  introdnoed,  but  their  efforts  aoem  to  hnvc 
been  offeotiul  only  inthoWynaad,  from  which,  hy  1&7T, 
the  CoEBervBtor  irf  Foreats  replied  tbat  the  FhilipiiiDc 
variety  had  been  introduoed  on  several  of  the  mSi 


of  the  Boarda  and  Commiatiioi 

the  Agri-Hortionltaral  Sodeties  might  be  ni-diiected 

to  this  plant." 


BTEAJU  DIOQER. 


Where  labourers  and  workmen  are  oontinnally  strik- 
ing for  an  incresee  in  their  rate  of  wages — even  when, 
OB  lias  oocumd  teoenQy  atOoulbnm,  N.S.W.,  they  nre 
in  reoeipt  of  no  lees  than  12s.  per  day  of  eight  hours- 
It  is  not  saiprialng  that  meohnnioal  inventlTenesx  is 
Btimulated  in  its  efforts  to  supplant  manual  labour  by 
machiner^.  One  of  the  most  recent  evidences  of  acti^itj- 
in  this  (fireotion  is  the  "  steam  digver,"  which,  inrt 
making  its  appearance  at  the  Carliste  Show  of  the  Bo^ni 
AaTioultural  Society  last  year,  has  since  then  been 
subjected  to  praetiofll  trial.  ITie  inventors  claim  tiut 
the  slconi  digger  can  di^  an  aero  of  ground  in  one  ho<jr 
at  a  cost  of  6s, ;  in  oSier  words,  feat  it  can  do  wiirk 
equal  to  the  labour  of  170  men  in  a  day,  or  of  one  nmu 
in  seren  mouths,  which  labour  would,  at  ordinary  nt^x 
represent  an  expenditnre  of  £21.  Compared  with  the 
oo«t  of  plongMng,  the  digger  gives  the  following- 
ntults :— To  plough  ten  acre«  in  one  day  with 
the  famiUar  horae-plongh  wonld  leqaire  ten  men  and 
tan  boys  and  thirty  hones,  at  a  «ost  of  t6,  and  the 
eAtlmatedoDst  of  dmllar  work  with  the  steam-plough  is 
M  Ga.,  while  the  stoam  digger  nndortakesto  perfcirm  thp 
samo  amount  of  labour  for  £2  7b.  It  Is  also  claimed 
that  the  machine  produces  superior  cultivation,  andth:it 
the  "  motor,"  when  not  employed  in  digging,  may  be 
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used  for  other  fann  purpoaes,  Inch  as  &nM 
grinding.  Beoent  public  biali  of  the  iteu 
Hhnw  that  the  aiodhine  will  dig*  to  my  dc^  1 
In  woiking,  a  nnmber  of  shup-mmle 
,    .     _.^__    ^!_j__^_..  .ig  earthuii 

ULourcr.  A  apace  twenty-one  feet  in  brmdtli 
a  tiniF  ;  but  the  machine,  when  traveliiii  i 
rr.Kiil;,  i.iu  lie  turned  round  "  end  on,''  and  ; 
EiTjy  urdiiii^ry  thoroughfare.  On  the  vhtiuti 
ill  ^\.uylr.ili;i,  Canada,  Cope  Colony,  New  Zti 
iither  of  o\ir  colonics  where  labour  ia  wan 
icnohine  would  be  invaluable.  It  is  equally 
on  wet,  dry,  or  even  frost-bound  sou.—'"'. 
India.  


QSHEKAL    HOTES. 


rntemational  Ibdleal  and   Sanltkry  Zx 

TLiiu  Exhibition,  oi^anlKd  by  the  CommitlHi  ni 
MiueuHi  gf  Byf^ene,  will  be  opened  on  Saiuid 
luid  oiiDtinue  nn^  August  1 3.  The  opening  Ct 
Ukt  olar.eiu  the  Rov  J  Albert  Uall,  att.SD  p.m. 
prcfidod  uveiby  Eon  Spencer,  Loid  Proidemof 

Hew  Zealand  Wool.— The  total  quantity  ■ 
i«>rit>.Hr™i:!(ewZeftlanain1879,amonnfcdtoC2. 
uf  tlie  dwLired  value  of  £3,136.439  agatoet  69,: 
i>f  llic  tlnl.irod  value  of  £3,292,B07,  axported 
inon^uv  of  2,960,664  lbs.  in  quanb^,  and  ■ 
£tee,3e8  in  dodaroi  value.  The  enorts  for  tb 
ymn,  ending  rea|ncdvely  on  the  SOIh  Scptcia 

Ttw  ending  Woolc 

SKli  Scptnabn.  II 

1B73  42,13 

1B74  47,4! 

1B75  49,94 

TB7G         55,9; 

1877  66,SI 

187B  62,l( 

1879  63,61 

Till'  AMwl  pcodace  tor  1B7B  only  amonntid  to 
!a<,tc  in  n- Jght  than  the  produce  for  1 87B.  Th 
llio  MTul  prodnction  has  been  acrioiiBly  chei 
luori'iu^e  i^f  rabbits  in  some  porb  of  the  eolooy. 

Uining  Awidaiita  In  Viotoria. — It  apptc 

reporl  rf  ilio  Chiaf  Inspector  of  Vines  in  Vici 
yL<ur  1 SSO  that  the  total  number  of  accidents  doi 
irnii  134,  Ths  nroporliDnste  number  nt  patu 
Ihiiff  i'ni]<!i>yed  hi  and  about  minea  has  been  I' 
pnrcd  Willi  1 '29  per  thousand  in  1879,  anil '93) 
m  1874  (ihf  Brat  year  in  which  a  "  Begulatii 
5'alulf  "  cHme  into  operationj .  The  following 
the  number  ed  scddoits  in  ths  lart  sevai  yean,  i 
-with  the  mining  popnlatian  of  th*  ooloBy  dnrii 


1877  ... 
187B  ... 
1879  ... 


8a,sso 

S7,I12 
37,196 
8a,«8 
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or  a«  Ap«m^  cftovU  ft«  oAirMMtflo  a«  Aerwfarf 
J9kM  mnt^  iirfttoM,  Umimu  W.O. 


V0TICE8. 


hXt  FTJBiriTTmE   EXHIBITION. 

izhibition  of  Works  of  Art  Applied  to 
9y  in  oonnection  with  the  Exhibition  of 
I  at  the  Boyal  Albert  Hall,  is  now  open 
L  non-transferable  season  ticket  will  be 
ay  member  of  the  Society  on  application 
cretary.  A  ticket,  to  admit  two  persons, 
iih  the  present  Joumah 


EEDIHOS   OF   THE    80CIETT. 


CAITOB  LECTUBS8. 

WATCHMAKING, 

By  Edward  Bigg,  M.A. 

I.— Dbltvebbd  Monday,  Feb.  7,  1881. 

ion — UniU  of  time — Historical  sketch — 
tticn  of  usual  forms  of  watch-^  Escape- 
^Candttions  of  accurate  timekeeping,  and 
ements  necessary  for  their  maintenance  in 
her  class  of  watch* 

I  was  invited  by  the  Secretary  of  the 
of  Arts  to  deliver  a  course  of  Cantor 
on  Watchmaking,  it  was  with  much 
but  some  diffidence,  that  I  undertook 
:•  I  felt,  as  any  who  thought  of  the 
niut  have  felt,  that  some  prominent 
of  the  trade,  who  had  spent  a  good  many 
bis  life  in  that  industry,  and  whose  views 
erefore  be  more  entitled  to  the  attention 
low  workers,  could  with  ereater  propriety 
ipied  the  position  in  which  I  find  my- 
;,  at  the  same  time,  I  am  sanguine  enough 
liat,  in  endeavouring  to  bring  the  subject 
non-tedmical  audience,  it  may  be  possible 
>  draw  the  attention  of  such  watchmakers 
be  present,  or  who  may  read  these 
to  certain  questions  that  appear  to 
further  oonsideration. 
I  often  teemed  to  me  to  be  a  matter  of 
tt  surprise  that  the  public  take  so  little 
!  this  miportant  mechanical  art,  an  art  in 
e  are  aU  directly  interested,  and  which,  in 


its  highest  perfection,  has  long  had  a  home  in  this 
country.  The  true  watchmaker  has  far  more  to  do 
than  to  make  a  piece  of  jewellerjr ;  and  in  many  ways 
his  work  possesses  even  more  mterest  than  that  of 
the  engineer  ;  by  watchmaker,  however,  I  would 
not  here  be  understood  to  mean  anyone  and  every- 
one  who  chooses  to  so  designate  himself,  but  one 
who,  besides  possessing  great  manual  skill,  is  able 
to  so  combine  the  several  parts  of  the  watch, 
analysing  the  subtle  phenomena  that  occur,  taking 
cognisance  of  the  minutest  mechanical  effect,  and 
calculating  its  proportions,  that  he  may  secure 
the  highest  exc^ence  in  timekeeping ;  and,  added 
to  all  this,  he  must  possess  an  artistic  instinct 
enabling  him  to  impart  a  graceful  appearance  to 
the  mechanism.  And  yet  how  many  there  are 
whose  appreciation  of  the  watchmaker's  art  is 
limited  to  a  remark  on  the  delicacy  of  the  parts,  and 
the  skill  of  touch  and  sight  that  they  indicate.  A 
well-finished  machine,  or  even  a  piece  of  high-class 
cutlery,  will  not  unfrequently  be  more  lutely  to 
command  attention.  It  may  imdoubtedly  be  said 
that  none  but  those  who  make  it  the  business  of 
their  life  to  adjust  high-class  clocks,  watches,  and 
chronometers  can  appreciate  the  mental  labour 
that  has  been  expenaed  in  bringing  these  instru- 
ments to  their  present  state  of  perfection ;  but  it 
is  hardly  less  true  that,  in  the  estimation  of  the 
public,  the  science  and  art  involved  are  i^ored, 
and  the  watchmaker's  shop  excites  no  mterest 
except  that  occasioned  by  the  purely  ornamental 
nature  of  the  objects  exhibited. 

Let  me  give  you,  at  the  outset,  an  illustration  of 
the  extraordinary  degree  of  accuracy  that  is  now 
attained  in  maclunes  for  the  measurement  of  time ; 
and  I  will  select  one  that  can  hardly  fail  to  bring 
this  point  home  to  you.  The  chemical  balance  is 
a  simple  scientific  instrument  that  is  specially  free 
from  the  influence  of  interfering  causes,  and  yet, 
in  its  highest  perfection,  it  cannot  be  made  to 
indicate  less  than  one-millionth  of  the  load  in  either 
pan.  Thus,  with  1,000  grains  in  each  pan,  the 
balance  may  indicate  tt^^^  grain.  It  is  no  un- 
common occurrence  to  meet  with  a  chronometer 
that  does  not  vary  more  than  V^ths  second  per  24 
hours,  or  nearly  two-millionths  of  the  time  measured 
out,  notwithstanding  that  it  is  comparatively  a 
complex  mechanism,  subject  to  many  sources  of 
irregularity,  such  as  variation  of  temperature, 
motive  force,  consistency  of  oil,  &c. 

But,  although  the  construction  of  timekeepers 
has  been  brou^t  to  such  a  degree  of  perfection, 
and  is  a  question  that  concerns  us  all,  it  has 
failed  to  receive  the  attention  it  deserves.  Its 
literature  in  this  country  is,  with  one  or  two 
notable  exceptions,  valuelesn,  or  nearlv  so,  as  a 
means  of  interesting  non-technical  readers.  The 
art  has  thus  been  neglected  by  amateurs,  while  the 
trade  has  for  many  years  been  in  a  somewhat 
desponding  state.  But  this  has  not  been  the  case 
in  other  countries.  France  is  remarkably  rich  in 
horological  literature;  and  the  Swiss,  regarding 
watchmaking  as  a  staple  industry  of  their  country, 
have  never  failed  to  do  all  in  their  power  to  pro- 
mote its  interests. 

We  cannot  but  feel,  therefore,  that  a  special 
consideration  of  the  subject  of  watchmaking 
would  at  this  time  be  particularly  opportune  in 
England,  and  if  these  three  lectures  are  instxM.- 
njent^l  in  leading  lo  «w^  ^wwas^ou  Qi  ^^  ^fiv^KoX^ 
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ooinditioxL  and  fuhire  prospeoto  of  this  most 
interesting  art  among  ns,  I  shall  feel  tkat  my 
labours  have  been  well  repaid.  While  endeavour- 
ing to  do  justice  to  the  exceptional  interest  which 
my  subject  possesses  for  amateurs  and  those  who 
are  not  concerned  with  it  as  a  commercial  pursuit, 
I  shall  endeavour,  by  a  comparison  of  the  methods 
adopted  at  the  several  centres  of  this  industry,  to 
ascertain  whether  changes  could,  with  advantage, 
be  introduced  into  our  system  of  mani^aoture,  in 
order  to  enable  England  not  only  to  render  more 
secure  the  position  she  has  so  long  held,  of  pro- 
ducing timekeepers  unsurpassed  by  those  of  any 
other  country,  but  also  to  do  more  than  she  at 
present  does  in  the  cheaper  markets.  For  it  appears 
that,  while  the  annual  total  productions  of  all  the 
other  centres  of  the  watch  manufacture,  in  France, 
Switzerland,  G(ermany,  and  America,  have  shown 
a  marked  advance,  that  of  England  has  at  best 
remained  stationary — a  fact  which  the  statistics  of 
the  English  watch  and  dock  trades,  given  in  the 
next  lecture,  will  bring  into  prominence. 

With  the  exception  of  turret,  regulator,  and 
chime  clocks,  England  has  already  quite  lost  the 
trade  in  this  brandi  of  horology ;  it  retains,  how- 
ever, the  first  place  in  the  production  of  high- 
class  watches,  and,  as  regaros  chronometers,  we 
may  still  claim  to  be  the  foremost  producers,  for 
not  only  are  our  own  naval  and  mercantile  marine 
supplied,  but  also  to  a  very  great  extent  those  of 
most  other  countries. 

From  the  following  table,  which  has  been  com- 
piled by  M.  Saunier,  it  will  be  seen  that  in 
money  value  England  contributes  about  one- 
fifteenth  of  the  total  production  of  the  world, 
including  all  branches  of  horology,  while  niue- 
fif teenths  of  this  total  amount  is  manufactured  in 
France  and  Switzerland. 

AsnsuxL  Fboditotion  of  Hobolooicaii  Inbtbxticemts  nr 

THB  WOBLD. 

jFrana.—Tvnet    docks,  timepieces, 

watches,  and  ohronometers. .  X2, 620,000 

iSwtorfcnrf.— Watches 2,400,000 

^mmM.— Watches  and  docks    1,280,000 

Oeimany,^Clo6kB 1,000,000 

England, — Chronometers, watches  .«••  640,000 

^ttf^ta.— Clocks    , 400,000 

Such  a  table  cannot  be  more  than  the  very 
roughest  approximation,  on  account  of  the  difficulfy 
there  is  in  getting  reliable  statistics,  but,  if  we 
accept  its  condusions,  showing  as  they  do  that  the 
value  of  our  produce  is  small  m  comparison  with 
that  of  other  countries,  we  must  remember  that 
mudi  of  the  English  work  bears  a  very  high  stamp, 
and,  even  if  the  fabrication  of  ordinary  watches 
and  timepieces  is  at  the  present  day  in  great  part 
appropriated  by  other  countries,  we  yet  have  a 
branch  of  the  trade  peculiarly  our  own  which  well 
deserves  encouragement ;  and,  at  the  same  time, 
let  us  not  despair  of  recovering  some  of  the  lost 
ground  in  cheaper  markets.  A  capadtv  for  seeing 
the  good  as  w^  as  the  bad  points  in  the  produc- 
tions of  our  ndghbours,  and  a  greater  willingness  to 
modify  our  established  practice  as  experience 
dictates,  would  ereatlyhdp  to  redeem  the  character 
of  the  cheaper  dass  of  Englidi  watch. 

It  may  be  said  that  sooh  questiona  are  too 


commeroiallv  interested  in  the  art  But 
altogether  the  case,  and  for  several  reas 
watdimaker*s  art  has  too  long  beenl 
care  of  itself,  the  public  regarding  it  as 
into  which  they  could  not  enter,  and  wl 
possess  little  or  no  interest  for  themi 
And  yet  they  often  take  care  to  dictate 
more  or  less  unreasonable,  because  they 
didal  to  the  advance  of  the  art ;  and  tl» 
wearing  very  thin  and  very  small  watche 
for  long  periods  without  tiie  slightest  re| 
fact  that  such  conditions  are  fatal  to  j 
keeping.  The  absence  of  literature  is, 
to  some  extent,  responsible  for  thi 
things,  but,  neglected  though  it  h 
hope  to  be  able  to  show,  in  the  cou] 
lectures,  that  our  English  watch  tr 
well  worthy  of  attention  on  accom 
has  been  done  in  the  past,  also  urgen 
it  with  a  view  to  improving  its  p 
the  future.  And  in  order  that  I  mis 
the  subject  to  some  extent  from  actual 
I  have  visited  several  centres  of  the 
this  country,  Coventry,  Prescot,  and  B 
beingacquainted  already  with  the  woik 
well ;  and  I  would  take  this  early  opi 
thanking^  very  sinoordy  all  those  mem 
trade  who  have  enabled  me,  often  at 
convenience  to  themselves,  to  see  n 
numerous  operations  that  are  involved 
duction  of  a  watch.  I  shall  more 
specify  those  to  whom  I  am  thus  inde 
second  lecture,  when  explaining  the 
manufacture. 

Before  proceeding  to  consider  briefli 
stages  through  which  timekeex)ers  ha 
arriving  at  their  present  state  of  p 
may  be  well  to  ask,  What  is  time  ?  7 
is  more  easily  asked  than  answerec 
cannot  picture  to  oursdves  what  tdi 
We  can  only  appreciate  an  interval  of 
period  between  two  events,  and  i 
sufficient  evidence  to  show  that 
between  two  events,  A  and  B,  is  o 
nor  less  than  the  period  betwem 
events,  C  and  D,  we  say  that  the  intez 
are  equal.  But  such  a  statement  : 
supposition  that  the  evidence  is  suffid 
division  of  time  must  ultimatdy  res 
position,  doubtless  highly  probable, 
certain,  since  we  are  not  so  orgaais 
able  to  test  it,  that  the  period  of  rec 
definite  phenomenon  is  invariable. 

It  is,  then,  well  to  remember  thai 
our  arrangements  for  the  measurem 
can  be  justified,  they  do  rest  on  a 
which  is  entirdy  beyond  our  pow« 
prove  or  disprove.  If  the  above  aasmi 
ever,  be  granted,  we  at  once  have 
testing  the  time-keeping  uropcrties  ol 
and  watches,  and  no  fuiher  nqopoiit 
made. 

From  this  point  of  view,  a  walok 
not  an  instrument  for  oanring  aa  ind 
at  a  uniform  rate,  but  rather  on  wBom 
conveniently  counting  up  eqiul  diort 
time,  i.e.,  the  periods  represented  hy  oa 
the  balance  or  pendulum* 


techoioal  to  interest  a  general  a\id\en<QiQ,  raA  ^8bA\.\  1^  fhould  be   observed   tiha*  As 
tiiqr  should  be  diaoowed  amd  ^\^<^  \](^  \)kiQ«i^Y2Ekfi»  ^ensA  <&  >qqeq^  ^Oaail  ia  telm  |p 
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nt  Taiies  aeoording  to  drcumfltaiioef, 
nxiit  of  wdght  is  a  ffrain,  onnoe,  pound, 
»ordixig  to  the  yune  or  btdk  of  tiie 
whose  weight  an  expression  is  required. 

take   thonsandB  of  years  as   a  nnit, 

8  comparable  with  the  periods  assumed 

ihmsea  between  snooessiye   important 

the  formation    of  Uie  earth's    orost. 

on  the  other  hand,  often  deal  wiili 
«  fractions  of  a  seoond.  Thus,  light  is 
rarel  at  a  rate  of  about  196,000  miles 
,^  and  yet  it  was  found  possible  to 
lis  yeloaty  from  so  short  a  period  as 
onths  of  a  second,  the  time  required  to 
a  distance  of  not  more  than  six  miles, 
lary  transactions  of  life,  a  minute,  hour, 
D  week,  may  be  considered  as  a  unit, 
bo  circumstances;  and  it  is  a  marked 
10  of  modem  life  that  the  tendency  is 
e  adoption  of  the  shorter  interrals  as 

)  knows  that  a  day  ia  the  interral  that 
weeta  two  sucoessiye  risines  or  settings 
and  an  hour  is  understood  to  be  l-24th 
rval,  while  the  minute  and  second  are 
'  «^th  and  f^th  of  an  hour.  But  it  is 
3  pointing  out  that  the  measurement  of 
so  simple  as  would  appear  from  such  a 

Let  it  be  granted  that  each  reyolution 
I  is  performed  in  the  same  interyal  of 
iy  is  defined  as  the  period  that  elapses 
e  departure  of  any  meridian  from  a 
>dy  and  its  succeeding  return  to  it,  as 
'  the  aid  of  a  transit  instrument ;  and, 
1  were  the  sole  moying  body  in  the 
ransit  obsenrations  made  on  all  the 
(dies  would  proye  these  interyals  to  be 

the  same.  The  stars  may,  for  all 
rposes,  be  regarded  as  stationary ;  and 
earth's  reyolutions  be  determined  by 
s  made  on  any  giyen  star,  all  days  will 
.  length;  the  sun,  moon,  and  planets 
^er,  also  in  continual  motion,  with 
)t  only  different  from  each  other,  but 
3ach  particular  body.  The  length  of  a 
hs  determined  by  any  of  these  bodies, 
isarily  be  a  yariable  quantity.  To 
^ase  of  a  solar  day.  Our  earth 
m    west   to    east,    performing    each 

in  a  constant  period ;  but  its 
nd  the  sun,  that  is,  in  ike  ecliptic, 
at  the  sun  appears  to  be  reyoly- 
t,  also  from  west  to  east,  but  with  a 
elocity ;  any  giyen  point  on  the  earth's 
I  to  perform  more  than  a  complete 
before  its  meridian  can,  so  to  speak, 
le  sun,  and  the  solar  day  will  be  longer 
eriod  occupied  by  a  reyolution  of  the 

corresponding  amoimt.  The  case  is, 
taking,  analogous  to  that  of  two  sue- 
ddences  of  the  hour  and  minute  hands 

Assume  that  the  hour  hand  indicates 
1  the  minute  hand  a  point  on  the  earth's 
I  that  they  are  together  at  noon.  The 
d  at  once  adyances  on  the  hour  hand, 
remained  stationary,  would  again  coin- 
in  60  minutes ;  but,  in  the  meanwhile, 
ind  has  adyanced  through  a  space  of 
I,  and  thus,  to  an  obseryer  supposed  to 

extremity'  pf  the  mmute  bani,  the 


"solar  day"  would  be  rather  more  than  65 
minutes,  although  a  complete  reyolution  was  per- 
formed in  60  minutes.  Owing  to  yarious  causes, 
howeyer,  into  which  we  cannot  now  enter,  the 
difference  in  the  case  of  the  sun  is  a  yariable 
quantity ;  it  can  be  determined  by  the  aid  of  taUea 
of  the  equatioii  of  time. 

The  day  of  24  hours  is  the  mean  or  ayerage  of 
all  the  apparent  solar  days  in  a  year.  It  does  not 
represent  the  time  occupied  by  the  earth  in  per- 
forming a  reyolution  on  its  axis,  a  period  whichy 
observed  from  a  distant  fixed  star,  would  be  found 
to  be  23 h.  56min.  4*09 sec.  of  mean  solar  time; 
and,  although  an  arbitrary  division  of  time,  it 
has  important  advantages,  because  docks  cannot 
be  made  conyeniently  to  go  with  the  sun,  but 
can  be  arranged  to  go  uniformly.  It  is  tkua 
seen  that  we  have  three  kinds  of  day  to  measure. 
A  true  or  apx>arent  solar  day  is  the  period  be- 
tween two  successive  coincidences  of  the  sun  with 
the  meridian  of  any  given  place.  It  is  the  inter- 
yal between  two  successive  noons  on  a  sundial, 
but  cannot  be  recorded  by  an  ordinary  dock  since 
the  days  are  unequal.  A  mean  solar  or  civil  day 
is  the  average  of  all  the  true  solar  days  in  a  year, 
and  corresponds  to  Greenwich  mean  time,  or  what  ia 
often  termed  "  railway  "  time.  Lastly,  a  sidereal 
day  is  the  period  occupied  by  each  revolution  of 
tiie  earth,  or,  as  already  explained,  23  h.  56  min. 
4*09  sec.  of  mean  solar  time.  All  sidereal  days  are 
of  equal  length,  and  thus,  if  a  watch  or  dock  be 
set  to  gain  3  min.  55*91  sec.  per  day  on  Oreenwidi 
mean  time,  it  will  indicate  sidereal  time,  assuming, 
of  course,  that  it  be  in  the  first  instance  set  with  a 
standard  sidereal  dock. 

Although  my  prindpal  object  is  to  consider  the 
systems  of  manufacture  of  watches,  there  are  other 
points  of  view  from  which  the  measurement  of 
time  possesses  much  interest,  not  the  least  impor- 
tant of  these  being  the  historical.  I  propose,  there- 
fore, at  the  outset,  to  briefly  enumerate  the 
several  stages  time  measurers  have  passed  through, 
especially  referring  to  those  of  a  portable  character. 
The  natural  divisions  of  time,  which  cannot  have 
escaped  observation  in  the  remotest  antiquity,  are 
such  as  the  rising  and  setting  of  the  sun,  and  the 
phases  of  the  moon.  But  there  is  very  great  un- 
certainty as  to  the  earliest  means  in  use  for  the 
measurement  of  time.  Certain  French  writers 
assert  that  the  obelisks  were  originally  set  up  as 
a  means  of  indicating  the  time  by  the  sun's 
shadow,  a  view  which  seems  to  derive  some  sup- 
port from  the  term  ''finger  of  the  sun,"  applied  to 
them  by  the  Egyptian  priests.  On  the  other 
hand,  their  position  at  the  entrances  to  temples, 
&c.,  seem  to  render  this  view  doubtful.  The  first 
obelisk  is  said  to  have  been  set  up  B.o.  1485. 

The  sundial  may  have  been  the  result  of  a 
gradual  improvement  in  some  such  form  of  time 
indicator,  but  the  evidence  as  to  the  precise  date 
of  its  invention  is  far  from  definite.  The  text  in 
the  Book  of  Kings,  referring  to  the  **  dial  of  Ahaz," 
who  rdgned  about  730  B.C.,  cannot  be  accepted  as 
condusive  evidence  of  their  use  at  that  period,  as 
the  word  translated  "dial,"  is  the  saine  as  is 
rendered  ''degrees,"  in  the  same  verse.  Some 
authorities  assign  the  discovery  to  Anaximander 
(b.o.  610 — 547),  the  reputed  mventor  of  maps ; 
but,  after  aU,  &e  question  tnxnA  ocLt^^dsfiaaiAsscL 
of  9  sun^i^A,  ior  \^<^  "Ef^^j^^jKo^  ^^cySio^Sis^  ^^s^\ 
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suffice  to  determine  mid-day  and,  in  a  sense,  to 
subdivide  the  day.  The  essential  feature  of  a 
sunciial  is  a  st^le  fixed  parallel  to  the  axis  of  the 
earth;  its  inchnation  will,  therefore,  (gradually 
increase  as  we  move  from  the  equator,  where  it  lies 
horizontal,  to  the  poles,  where  it  is  vertical.  The 
shadow  of  this  style  is  cast  on  to  a  graduated  circle. 

The  first  time-measurer,  whose  action  did  not 
depend  on  astronomical  phenomena,  was  the 
clepsydra  or  water-clock,  an  instrument  which, 
probably  existing  in  a  simple  form  much  earlier, 
was  brought  to  a  high  state  of  development  by 
Ctesibius,  about  B.C.  250.  In  its  primary  form  it 
doubtless  consisted  of  two  vessels,  one  of  which, 
containing  water,  was  fixed  above  i^e  other,  and 
into  this  latter  the  liquid  gradually  escaped,  indi- 
cating the  time  by  the  rise  of  its  level.  It  is 
curious  to  note  that  the  Brahmins  of  the  present 
day  are  stated  to  employ  a  similar  system  for  the 
measurement  of  periods  of  time.  A  copper  vessel 
perforated  with  a  small  hole  is  floated  on  water,  and 
immediately  on  its  becoming  full  the  attendant 
^QQinties  it,  and  strikes  the  hour  of  the  day  or 
nignt.  But  the  problem  of  adapting  the  dep- 
syora  to  indicate  the  time  was  one  of  consider- 
able complexity.  For  it  must  be  remembered  that 
the  day  and  night  were  each  divided  into  twelve 
hours,  these  hours  therefore  differed  between  them- 
selves, and  varied  from  day  to  day.  The  ingenuity 
displayed  in  the  construction  of  these  machines 
is  truly  wonderful ;  some  of  them  automatically 
adjusted  for  this  variation  in  tiie  day's  length, 
while  in  others  the  adjustment  required  to  be 
made  by  hand.  Anyone  interested  in  their  con- 
struction will  find  several  forms  illustrated  and 
described  in  Bees's  **  OyclopsBdia,"  article  **  Clep- 
sydra.** 

If  we  may  credit  the  accounts  that  have  been 
handed  down  to  us,  some  remarkably  compli- 
cated mechanisms,  based  on  the  water-clock,  and 
giving  all  the  movements  of  the  heavenly  bodies, 
signs  of  the  zodiac,  &c.,  as  well  as  indicating 
the  time,  were  invented  before  the  next  great 
advance  in  horology,  the  introduction  of  a  weight 
motor  ten  or  twelve  centuries  later.  I  will  only 
add  that  the  principle  of  the  clepsydra  is  still 
of  very  great  value  to  the  physical  experi- 
mentalist whore  brief  and  irregular  interval  of 
time  require  to  be  measured  wii£  accuracy.  With 
a  properly  arranged  apparatus,  it  is  only  necessary 
for  him,  by  depressing  a  handle,  to  start  the  flow 
of  water,  and  to  release  the  handle  immediately  on 
the  completion  of  the  observation.  The  weight 
of  water  thus  allowed  to  escape  affords  a  means 
of  measuring  the  time  elapsed. 

The  sand-glass,  or  clepsammium,  was  probably 
discovered  subsequently  to  the  water- dock,  and 
authorities  differ  very  much  as  to  the  date  of  its 
first  introduction.  It  is,  perhaps,  safe  to  assume 
that  this  was  at  some  period  during  the  first 
three  centuries  of  the  Christian  era. 

Water  appears  to  have  afforded  the  sole  motive 
power  for  clocks  till  towards  the  close  of  the  tenth 
century,  when  the  celebrated  Pope  Sylvester  II. 
is  generally  credited  with  having  constructed  a 
dock  for  Magdeburg,  which  was  driven  by  a 
weight.  Professor  Bamberger,  however,  in  a  paper 
read  in  the  year  1758,  and  pubMied  by  Beok- 
jnann,*  doubts  his  title  to  tke  diaco7gry^  "^Sxi^ii^ 

^"3|ftQi7of;nv0ntioiis,**vol.\.,p.M().    4l0i'&^\k!arVM&. 


out  that  no  mention  is  made  in  the  original 
by  Dithmar,  of  either  wheeb  or  weif^ 
considers  the  invention  to  have  more  i 
consisted  of  a  sundial,  and  substitatflil 
Abbot  of  Hirschau,  in  the  deventh  oa 
having  introduced  a  timekeeper  which  wi 
events,  neither  a  sundial  nor  a  water-clock; 
subsequent  part  of  his  paper  he  sugzesti 
Saracens,  **  to  whom  we  are  indebted  for 
the  mathematical  sciences,"  were  in  all  pr 
inventors  of  clocks  moved  by  wheels  axid 
But  the  references  to  horolo^  in  the 
of  this  early  period  are  exceedmgly  mes 
we  have  no  precise  evidence  of  the  use  oi 
controlled  by  what  is  now  termed  an  esc 
until  the  14th  century,  when  the  verge,  or 
escapement,  one  form  of  which  is  shown 


FlQ.  1. 

came  into  use.  The  mode  of  action  of  i 
explained  when  we  come  to  consider  ee 
generally. 

It  is  impossible  to  believe  that  no  pr 
made  during  these  four  hundred  years, 
single  inventor  is  entitled  to  the  entin 
the  discovery  of  the  new  dodcs.  N< 
definitdy  say  who  it  was  that  first  i 
them  ;  for  about  the  same  time,  early  in 
teenth  century,  there  lived,  in  Bngland,  J 
Wallingford,  Abbot  of  St.  Albans (whicha 
curious  ooinddence,  is  now  being  reston 
at  the  expense  of  Sir  E.  Beckett,  one  of 
prominent  living  horologists) ;  in  Italy,  J 
Dodis,  doctor  and  astronomer  of  Padoi 
Germany,  Henry  de  Vic,  all  of  whoi 
famous  as  dockmakers. 

The  next  important  horological  adm 
to  have  been  made  by  Peter  Mde,  a  doel 
Nuremberg,  who,  in  the  early  part  of  tiie 
century,  suoceeded  in  oyeroomiDg  the 
difficulty  in  the  way  of  a  portable  timflki 
fact  that  the  motive  power  was  ohtuii 
descending  weight ;  tnis  he  replaced  hf 
steel  spring.  £i  the  early  watolMbJ^ 
tained  the  name  of  "  Nnrembn  con"  ^ 
escapement,  similar  to  that  tmSjJ^ 
docks,  was  employed.  ThofaahMSb  v^ 
only  a  straight  bar  with  fnif^U  it^<* 
T«vsN«a^^  m  Eig.  2,  was  not  {lomft 
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t  others  in  being  capable  of  performing 
on8  as  a  controller  of  the  mechanism, 
try  imperfectly,  ¥dthoat  this  addition. 


Fio.  2. 

)  early  watches,  a  peculiar  device,  known 
kfrtiiy  seems  to  have  been  first  used  for 
a  greater  degree  of  uniformity  in  the 
X)e.  No  description  of  this  arrangement 
landed  down  to  us,  but  I  have  made  this 
Fig.  3),  based  on  a  brief  account  given  by 
liorgan,  Esq.*  It  will  at  least  a£Ebrd  a 
a  as  to  the  manner  in  which  the  stack- 
'  have  worked.  As  a  spring  is  gradually 
in  a  barrel,  the  force  tending  to  cause 
icreases,  and  the  watch  will  gain.  The 
of  the  mainspring  being  fixed,  the  inner 
>d  to  an  arbor  that  carries  the  wheel  A, 
,  which  engages  with  the  wheel  B,  of  24 
\  space  (d^  of  this  wheel  being  left  uncut 
i  stop.  As  the  arbor  of  A  makes  three 
rotations  in  a  day,  B  will  turn  once  in 
period.  On  its  axis  is  fixed  a  cam  of 
I  form  as  c,  against  which  a  powerful 
Qsses.  Assume  that,  in  unwinding,  a 
the  direction  of  the  hands  of  a  watch, 
opposed  by  the  spring  pressing  on  c  to 
Q  of  B  will  gradually  dimmish  as  it  rotates. 
I  spring  is  about  Imlf  down,  a  period  is 
onng  which  the  opposing  force  remains 
and  afterwards,  while  pressing  against 
ve  face  of  the  cam,  it  supplement  the 
he  mainspring  to  a  gradually  increasing 
hns  the  tendency  is  to  secure  an  approxi- 
ormity  in  the  motive  force, 
entor  of  the  fusee,  and  the  date  of  its 

*•  Asehwdogia  *'  {\9i»),  rol  rrriii.,  p.  296, 


first  use  in  a  watch  in  place  of  the  stackfreed,  are 
alike  unknown;  but  a  very  remarkable  block  in 
the  possession  of  the   Society   of   Antiquaries,^ 
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seems  to  afford  authentic  evidence  of  its  having 
been  employed  for  clocks  as  early  as  1525.  The 
timepiece  in  question,  bears  the  name  of  Jacob 
Zech,  of  Prague. 

It  is  worthy  of  note  that,  up  to  this  period, 
timekeepers  appear  to  have  been  employed  for  civil 
purposes  and  in  monasteries,  not  as  astronomical 
instruments;  but  it  now  began  to  be  felt  that 
they  could  render  important  aid  in  that  branch  of 
science.  The  credit  of  having  first  used  a  clock 
in  the  observatory,  is  claimed  for  Walther,  of 
Nuremberg,  towards  the  end  of  the  fifteenth 
century;  and  in  1530,  very  shortly  before  the 
announcement  of  Helens  (^scovery,  G.  Frisius, 
a  Dutch  astronomer,  suggested,  that  longitude 
might  be  determined  at  sea  by  the  aid  of  portable 
docks,  thus  opening  up  a  question  which,  more 
than  any  other,  has  stimulated  the  progress  of 
horology. 

Galileo,  about  1639,  made  the  next  great 
advance  when  he  published  his  treatise  on  the 
properties  of  the  pendulum,  discovered,  probably, 
towards  the  close  of  the  previous  century.  But  he 
did  not  actually  apply  it  to  a  clock,  although  he 
is  asserted  to  have  dictated  to  his  son  Vincent, 
after  being  struck  with  blindness,  the  description 
of  a  pendulum  clock  ;  the  honour  of  this  applica- 
tion is  claimed  by  Huyghens,  Y.  Galileo,  and 
Hooke. 

I  cannot  pretend  to  discuss  their  respective 
claims ;  suffice  it  to  say  that  to  Huyghens,  whose 


•  tt 
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W)foimd  knovledge  and  ingenni^  raised  horology 
iroat  being  a  purely  ompirioal  art  into  thn  pos- 
iion  of  a  »oieiice,  is  slmoBt  umTeraallf  awuded 

the  credit  of  tbia  invention.  Althongbtheaubstitii- 
tion  of  tbe  pendulum  for  Hxe  old  form  of  balance, 
Iwd  immeasiirably  improved  the  timekeeping  pro- 
pertieB  of  the  dock,  Hnyghens,  finding  that  the  vibra- 
tions of  a  pendulum  are  not  rigorously  isochronal, 
or  performed  in  equal  times  when  of  varying 
«xt^t,  endeavoured  by  the  aid  of  geometry  to 
fnrther  incrcaao  its  accuracy,  and  whb  tJius  led  to 
tiie  disoorery  that  if  a  pendulum  be  caused  to 
pettonn  a  cycloidal  instead  of  a  circular  path  the 
TibratiDnB  inU  alwayii  occupy  equal  intervals  of 
time.  This  profound  research  into  the  properties  of 
the  pendulum  was  mainly  prompted  by  an  ambition 
to  employ  the  clock  for  dotermining  longitudt 
sea,  in  accordance  with  the  suggestion  of  Frisius, 
nearly  a  century  and  a  half  previously ;  and  Fig.  4 


cnr  in  admitting  the 
first  applied  a  spring  to  tiie  balance, 
seems  to  havefirM;  employed,  in  1674,  a 
spring,  such  as  is  in  nniveiwl  use  at 
day.  This  well-known  arrangement  i 
Fig.  5,  from  which  it  will  be  Be«a  thi 


is  very  interesting  as  representing  a  form  of  dock, 
supported  in  gimbals,  and  maintained  steady  by  a 
heavy  weight  below,  which  Huyghena  proposed  for 
that  purpose.  Robert  Hooke,  however,  asi 
Da  that  Lord  Kincardine  had,  a  few  years 
vionsly,  experimontcd  on  a  similar  form  of  dock ; 
and  the  very  firat  number  of  the  "  Philosophical 
TtansactionB  "  of  the  Boyal  Society,  published  in 
Harch,  1665,  contains  a  note,  describing  tbe 
■occeesful  employment  of  these  "  pendulum 
watches"  by  Major  Holmes,  on  a  voyage  from 
Guinea  to  the  "  Isle  of  Fuego." 

Hnyghens  was  led,  by  his  investigations,  to  the 
discoveiyof  a  tact  of  infiniteimportance  in  the  exact 
measurement  of  tinie,  the  fact  that  when  a  pendu- 
lum osdllatcs  through  very  short  arcs,  their  periods 
are  isochrouul  witUn  the  limits  of  observation. 
The  verge  escapement,  however,  the  only  one  in 
u»e  at  the  time,  required  a  vibration  of  cousidBr- 
ftble  extent,  ao  that  the  great  geometer  was  pre- 
olnded  from  taking  advitntage  of  his  discovery, 
which  follows  directly  from  his  law  of  the  cycloidal 
path,  since,  for  short  arcs,  the  circular  and  cydoidal 
paths  are  practically  coincident. 

It  was  about  this  time  (1660)  that  the  discover} 
of  the  balance-spring,  by  which  portable  tiaten 
keeper*  indicating  the  time  with  any  degree  of 
aocuracy  were,  for  the  first  time,  rendered  powible, 
was  announced  by  Dr.  Bob<3t  Hooke ;  and  hia  in- 
Tcntion  was  very  soon  claimed  by  Huygheng  and 
HnteteaiUe.    AlQioiif^auQiontiiesBea^^yQoa- 


e  Engliabmnn's  title  to  hs 
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end  of  the  spring  is  attached  to  the  t 
R  is  a  stud  fixed  in  the  bolnnce-cock,  in  lAU 
outer  end  U  fastened;  and,  at  f,  the  gahf 
passes  betwpon  two  ping  in  the  index,  OTl 

The  adaptation  of  tlie  peadclnm  to  d 
and  the  application  of  a  stad  apring  to  the  hal 
gave  a  stimnlus  towards  some  improvement  o 
rolliot  or  verge  escapement,  the  only  one  inn 
dther  clocks  or  watches.  So  long  as  it  conti 
inuse,  Huyghens  was  compelled  to  seouniTd 
vibrations  in  docka,  since  relativdy  long  ir 
vibration  were  essentiaL  This  he  did  hj  m 
the  cydoidal  cheeks  to  the  upper  end  of  w 
dulum  rod,  in  the  manner  abowa  in  Fig.  6.  1 


two  shaded  pieces  are  in  the  form  of  ■  ojMi, 
the  pendulum  is  snapended  1^  two  vuSU 
threadc,  which  aKetiiktel]r  ^in^  OTBT  uaw  obi 
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OTiadUtAtthepatii  of  the  bob  will  alao 
.  la  1680,  Olement,  a  London  olook- 
e  a  S^^  '^  ™  odvuioe  by  iutro- 
recoil)  anchor  eaoapement,  with  which 
I  therefore  more  nearly  isochronal 
,tion,  were  possible.  The  form  of  the 
ihanged  to  that  ihown  in  Fig.  7,  w}  aa 


le  another.  This  is  obTlonsIjra  problem  powea»> 
luK  the  highest  ooniineroial  unportanoe,  and  thn 
labonn  deroted  to  the  perfsotion  ot  nunine  ehtono- . 
mefers  baTe,  at  the  same  time,  given  ng  all  tha 
(greatest  improTementa  in  pooket  wUahM.  ^e 
intenat  nxoited  1^  the  question  oan  hardly  bo 
Appreciated  at  the  premnt  day,  when  erery  ship 
carries  one  or  more  ohranometen  m  n  matter  <n 
conr§e ;  all  the  maritime  Goremments  oSeied 
ruwards  for  its  solntiou,  and  onr  own  Parliamentt 
on  the  recommendation  of  a  committee  of  which 
the  immortal  Newton  was  a  member,  voted  in 
1714  a  snm  of  £30,000  to  the  inventor  of  a  marine 
timepiece  that  shcntd  not  vary  more  than  two 
niinntea  in  42  days,  thna  giving  the  lonf^tode  to 
within  half  a  degree  at  the  end  c«  that  |)enod. 

Henry  Sully,  an  Englishman  livisK  in  Pnnoe, 
was  one  of  the  flrat  to  take  the  OTobUm  acrionsLy 
in  hand,  and  in  1723  he  oomidetM  a  doA  for  nw 
at  sea.  It  oan  bardl;  be  taken  as  a  proof  of  aoj 
rndioal  adfanoe  in  the  art,  and,  oonsideilnjr  how 
highly  esteemed  its  invMitor  was  as  a  h<»<Hogist,' 
we  may  be  mupriied  that  be  shonld  have  dedpud 
such  an  instmment.  Hoinet  urigns  aa  a  raaaon 
for  giving  a  somewhat  detailed  desoription,  that 
;  it  will  "  serve  as  an  illnstration  of  the  errors  into 
'  which  a  man  of  ability  and  some  experience  maj 
■  fall,"  A  beaiy  dronlar  balance  is  supported  by  ■ 
horixontal  axis  on  anti -friction  bevmgs.  TbJM 
I  axis  also  carries  a  radial  pair  of  corred  cheeks,  and 
;  nn  index,  the  whole  being  in  equipoise.  Tba 
fiscapement  by  whioh  the  impnlge  is  oommunjoal«5 
pnrtakes  of  both  the  verge  and  lever  forms,  it 
cord  attached  to  the  balance- staff,  and  -paashiK 
ultematdy  over  the  two  cheeks,  is  connected  witb 
a  olFoular  arc  forming  part  of  a  horisontal  levari 
I  also  on  snti-friotion  Marings,  with  which  tttia 
,  arc  is  concentric.     While  the  lever  is  raised  by 
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td-beat  instead  of  a  recoil  esoapemoit, 
'  years  later,  by  G.  Graham,  a  man 
ne  more  than  any  other  Englishman 
the  art  of  horology.  His  more  im- 
entiona,  the  cylinder  and  dead-beat 
jementa,  and  the  mercurial  pendulum, 
steemed  at  the  present  day ;  the  well- 
liron  pendulum  was  also  first  sug- 
im,  although  carried  out  by  Harrison. 
is  reaaonaUe  to  assume  that  his  im- 
in  the  anchor  escapement  led  to  the 
ventiona,  since  the  rat«B  of  docks  had 
isly  been  sufficiently  good  to  render 
Hued  by  changes  of  temperature  of  any 
)ther  escapements  and  other  methods 
lation  have  of  coarse  been  invented 
un's  day,  and  the  details  of  workman- 
improved,  but  be  is  nnquestion- 
d  to  the  credit  of  having  fijrat  made 
mical  regulator  possiUe,  and  the 
I  nnimportanca  of  the  few  ohangea 
dnring  the  160  years  that  have 
rs  indisputable  testimony  to  this  fact, 
provements  in  stationary  clocks  were 
followed  by  important  advances 
1  timekeepers,  with  a  view  to  the 
on  td  longitude  at  sea;  an  operation 
itifiUjr  de^ndi  on  the  e;uct  ooind- 


_ipul»e  t-    — ,     

weighted  lever,  then,  oorresponds  to  that  of  ft 
balance-spring.  It  is  aseleas  to  point  out  the  ob- 
jections to  such  an  arrangement,  which,  after  oU, 
only  involves  the  nae  of  a  pendulum  in  diagnise ; 
tbe  friotion  throughout  the  escapement  wm 
excessive,  and  tbe  instrument  was  not  indepen- 
dent of  position  or  latitude.  He  seems  to  nave 
gone  out  of  his  way  to  avoid  nsing  the  balanoe- 
apring,  then  well  known,  and  failed  to  see  how 
essential  it  was  to  entirely  chan^  the  esoapement 
itself.  This  most  imptutant  mveetigation  wM 
token  in  hand  by  his  immediate  suooessoTBiHarrisob 
and  P.  Ijc  Boy,  &e  inventors  of  a  special  remontoir« 
and  of  detached  escapements  respectively,  and  tbe 
former  secured  the  award  of  the  English  Govern- 
ment in  1767.  In  a  remontoire  escapement  the 
motive  foree,  instead  of  acting  directly  on  tha 
balence,  is  employed  to  raise  a  weight  or  spring 
which,  in  turn,  impek  the  balance,  the  object  in 
view  being  to  secure  a  strictly  uniform  motive 
force.  But  horologists  now  generally  admit  thrt 
in  a  watch  or  chrenometer  such  a  preoantion  ia 
entirely  unneoeeaaiy,  and  it  was  Le  Boy's  gre»k 
discovery,  first  annomiced  in  1748,  that  led  the 
way  to  &e  final  solution  of  the  problem,  the 
chronometer  escapement  of  tbe  present  day.  1 
shall  presently  have  occasion  to  refer  to  tha 
principle  of  detachment  which  he  introdnoed,  and 
wpuldhere  oply  expli^n  that  it  oonsitte  in  rdeas- 
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ing  the  bolanoe  from  ita  ooDDeotion  witih  the  other 
puts  of  the  eecftp8in«nt  dunsg  the  greater  put  of 
its  motion. 

Portable  timekeepers  had  now  reached  snoh  a 
degree  of  perfeotioii  that  their  ratei  were  sppieoi- 
ably  uSectod  not  only  by  Tariations  of  t^pera- 
tniB,  but  also  by  the  want  of  isochronism  wheu 
the  arcs  of  -ribratioii  were  of  Taryinfc  extent. 
HoiTison'a  elegant  mode  of  coonteiacting  the 
flnt  of  these  interfering  oansas  by  a  tMmetallic 
•trip  applied  in  various  ways  was  only  equalled 
by  that  most  beautiful  discovery  of  Le  Boy  s~the 
isochronal  balanoe-spring ;  they  were  bow  essen- 
tial to  the  perfecting  of  the  marine  chronometer, 
and  it  appears  we  can  no  more  dispense  with  the 
practical  BUggeetiana  of  the  one  inrentor,  than  irith 
the  more  theoretioal  discovery  of  the  other. 

Many  great  homlogista  have  lived  ednoe  the  days 
of  these  men,  but  they  have  worked  mainly  on  the 
lines  indicated  by  them.  It  would  be  travelling 
b^ond  the  limits  of  a  general  historical  sketch  to 
refer  to  the  special  work  of  Arnold,  Bamshaw, 
Berthoud,  Breguet,  and  others,  in  the  endeavour 
toimprovethemarine chronometer.  Wearemunly 
oonoemed  with  the  pooket  watch,  and  it  is  notice- 
able that,  prior  to  1T60,  attention  seems  to  have 
been  directed  towards  increasing  the  oomplexity 
rather  than  the  timekeeping  properties  of  the 
iustrnment.  Thus  the  invention  of  lepeaten  took 
plaoe  immediately  afterthatof  the  balance- spring, 
namely  in  1676  and  Johannee  Coodffiua  states 
that  Hele  even  made  a  "  striking  wat«h  "  early  in 
the  sixteenth  ceatxary;  indeed,  throughout  that 
century,  striking,  alarum,  and  calendar  watches 
mem  to  have  heea  not  uncommon. 

The  verge  or  "  pallet "  escapement  was  the  only 
one  in  use  for  watches  until  1700,  when  Graham 
perfected  his  o^lindef  escapement,  based  on  a 
suggestion  of  his  master,  Tompion.  This  form, 
though  unsuited  to  the  chronometer,  has  been 
used  more  than  any  other  in  watches,  for  reasons 
that  will  be  evident  when  we  consider  it  more  in 
detail.  It  cannot  be  doubted,  that  many  efforts 
were  made  to  adapt  to  watches  the  dead-beat 
escapement,  which  had  proved  to  be  of  so  much 
value  in  clocks,  but  an  important  difficulty  lay  in 
the  fact,  that,  while  this  form  of  escapement 
requires  only  a  short  arc  of  oscillation  of  the 
pallets,  the  regularity  in  the  rate  of  a  balance  is 
materially  impaired   if  the  extent  of  its   e 

vibration  is  rednoed.    It  was  essential  then 

co-ordinate  the  balance  and  p^ets.  that  these 
two  conditions  were  satisfied.  The  Abb£  Haute- 
feoille  invented  an  escapement  as  early  as 
1722,  which  satisfied  them,  but  fresh  sources  of 
error  were  introduced.  It  is  known  as  the  rack 
lever,  and  shown  in  Fig.  8.  The  balance, 
and  escape-wheel,  a,  are  concentric,  but  on(  inde- 
pendent axes.  On  the  balance-staff  is  a  pinion,  f, 
which  engages  with  the  segmental  rack,  £,  at  one 
endof  apoisedlever.Eo;  tothisarefixedthepallots, 
B,  as  in  the  modem  lever  watch.  Indeed,  this 
is  the  forerunner  of  onr  modem  escapement,  from 
which,  however,  it  differs  in  one  essential  par- 
tioular.  The  balance  is  never  liberated  from  the 
lover.  This  very  important  modification  ^ 
introduced  about  CO  years  subsequently  by  Thot 
Madge,  a  well-known  English  maker,  in  a  watch 
be  taido  for  Queen  Charlotte.    'Bia  qivtu  acii3oan.1 
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discovery  of  Undge'a  otmnata  in  the  f 
during  the  greater  part  of  its  viteatiai  thi 
is  detMhed  or  free  to  mors  oat  td  aantMt 
other  portion  of  the  mechaaim. 

One  other  radical  change  in  Uu  folk 
remains  to  be  mentioned.  Afnryaanalta 
iifected  this  improvement  (1708),  Uw  a 
I.ipine,  assotnated  with  VoUafatt  in  tb 
f victory  at  Femey,  inbndnoed  his  in^ista 
ligations  in  the  arrangement  of  a  wnak- 
u-hich  have  been  maintained  until  tbe  pn 
(III  the  Continent,  in  all  but  the  dtenN 
filatures.  He  snppreased  the  fnaee  and  c 
pillar-plate,  and  one  pivot-hole  of  the  ban 
one  plate  only  beinKosed,  and  the  top  pii 
by  separata  cocks.  The  fnaee  was  thus  lej 
the  barrel,  which,  beiuK  provided  with  tei 
uiunioated  its  motion  direct  to  the  min 
axis,  and  became  known  as  the  "  gtnng 
[These  changes  were  made  clear  by  the 
large  diaeram  and  a  model,  showing  all 
of  a  watch,  kindly  lent  by  Sir  John  Bemi 

We  have  now  very  briefly  trac€)d  tie  I 
horology  from  the  earhest  times  to  the  ii 
originators  of  the  docks,  chronomel 
uatches  in  use  at  the  present  day.  W 
ivbile  the  eecapement  used  for  most  of 
clocks,  Graham's  dead-beat,  was  inventei 
as  1700,  tbe  commencement  of  the  prcsei 
found  tbe  modern  lever  and  cbronomete 
inents  already  the  subject  of  iuvestigatioi 
piitient  experimental  determination  of 
Riiitable  proportions,  and  of  various  detai 
Etruction,  of  these  as  well  as  of  the  1 
(>4capement,  has  mainly  occupied  horolo; 
that  period.  The  principal  errors  to  whii 
is  subject  bad  been  overcome  by  Graham 
Harrison  nnd  many  who  succeeded  biment 
til  avoid  irregularities  in  the  rate,  owinj 
of  isochronism,  by  a  constant  force  or  n 
I'SCapement,  relying  on  this  afaaolnte  u 
ill  the  motive  power  givioK  an  are  < 
tion  of  invariable  extant;  Le  Boy's 
investigation  into  the  aotiao  of  Uta  taMaai 
proved,  however,  that  the  tnw  KilHliai 
problem  lay  in  the  fact  Uiat  tltare  is  a  1 


Thli  block,  takas  fmn  ITdaRn|*"  nsatta 

x.«  maae  lor  wueen  VJUkimw.    ma  ovru  M««aa y-^;  ^^^J^'^S^^-JSZ,  3»ltr^ 
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JTBa  ipring,  proridin^  it  is  well  made,  whioli 
s  Tibrationa  of  varytng  extent  to  be  per- 
id  in  equal  timea,  just  m,  with  the  pendulam, 

is  a  Mtb,  the  oroloid,  tlist  alone  securee 
:t  isocOTonism.  That  other  principal  sonroe 
3gularity  in  docks— variatiaii  of  teniperatnre 
«t«  portable  timekeepers  to  a  still  greater 
«,  and  although  more  inventiTe  power  has 

expended  on  the  qneetion  of  compensation 

on  anf  other,  it  is  still  but  partially  soWed ; 
d,  it  is  well  worthy  of  note,  as  illusb«ting  at 
the  remarkable  progress  made  by  the  earlier 
Ogists   and  the    very  slight   advance    made 

Ukeir  day,  that  the  compensation  balance, 
n   in   ITg.  9,   whiuh   is   now   often    iiaed  in 


lometera  and  always  Tised  in  the  best 
has,  difiera  in  no  respect  from  those  em' 
id  by  Arnold  and  Eunshaw  at  the  latter 
it  the  eighteenth  and  beginning  of  the  present 
ixiea.  Ainold,  as  early  as  1775,  took  out  a 
it  tor  the  cylindrical  or  heUoal  balance- spring 
oaed  in  chronometers,  end,  nine  years  after, 
net  invented  his  flat  balance-spring  with  over- 
vhich  is  now  esteemed  tlie  best  for  watohee. 
(7b  i«  OmUnutd.) 


DOXUno  ECOIOITT  C0>OU8S. 

(Itifort  amti-auii  fnw.f.  641.) 
fl  meeting  of  Thursday,  23rd  June,  was  held 
eBoyal  Albert  Hall,  at  11  a.m.;  Mrs.  Daobk 
m  in  the  chair,  and  Dr.  HAJin,  F.B.C.S., 

ox   C. — Tbi   DwxLLma :    Wi^Kcio,    Clxuhxo, 

an>  VRinTi.inoN. 
,  Sana  called  attenticni  to  the  faot  that  the  meeting 
«sided  over  by  a  lady,  the  AsseBsor  simply  acting 
r  -—'■*"'*,  and  deaiied  that  all  remarks,  therefore, 
d  he  addiened  to  her. 

s.  Daara  Cravaa  read  a  paper  on  "Warminir, 
Jng,  and  Ventilation  of  Sohools  and  Dwellings  in 
an  and  Urge  Towns,   from  a  Nurse's  Point  of 

a.  Saere  CraTen,  in  answer  to  the  question  how 
I  eoold  beat  aoqnire  the  praoUcol  knowledge 
ated,  nld  that  nnrses  for  the  sick  poor  were 
d  at  Blooniatmry-aqaare,  and  they  might  teach  in 


would  reoommend  should  bo  fixed  as  the  earliest  for  the 
teaohing  she  reoommended  f  He  deaiied  to  emphaalBe 
the  point  that  a  oonunenoemetit  could  not  be  made  too 


bad,  both  in  London  and  the  oountiy,  eren  in 
Birmingham,  where  the  people  liTed  under  an  efficient 
and  watchful  muoicipal  deepotdsm,  he  found  in  a 
house  he  was  going  to  ooenpy  there  a  stream  of  sewer 
gas  flowing  into  uie  cellar,  and  that  the  water  waa 
not  potable.  He  found  all  the  defeote  that  eoold 
well  exist  in  a  house,  and  had  saved  his  health  by 
taking  oare  to  get  them  remedied  at  onee  by  ""*'^g 
oomplaint  in  the  proper  quarters. 

B  BT.  Saere  CraTen  said  that  in  old-fashioned  hotues 

windows  wete  not  constructed  to  open  at  the  top.    In 

his  own  honae  in  London,  boilt  a  hundred  jean  ago, 

one  of  the  windows  had  been  so  made,  ud  he  had 

I  to  remedy  that  defect.     Hany  people  really  did  not 

n  to  understand  that  opening  windows  In  that  way 

I  a  neoeedty  for  letting  out  foul  air,  and  often  their 

only  ohanoe  of  getting  proper  Teutilation  waa  when  a 

window  happened  to  tie  broken.     Uoat  single  mmnii 

ooold  be  Dsed  for  the  purpose  if  people  would  only 

adopt  them,  as  it  was  an  easy  thing  to  leave  a  window 

open  for  a  small  spaoe  at  Uie  top  and  to  held  it  up 

at  the  bottom,  even  in  the  absence  of  prc^MC  laahea,  I^ 

the  insertion  of  a  piece  of  stick. 

Xrs.  Talbot  said  she  had  found  the  advantage  of 
recommending,  in  latticed  windows  of  small  bniimii,  the 
knocking  out  one  or  two  of  the  small  lattice  panes. 

Sir  Henry  Cols  said  there  waa  a  general  and  profound 
ignorance  on  the  subject  of  ventilation,  and  even  whcse 
in  sohools  the  neceesary  anangemente  were  made  for 
obtaining  it,  the  students  woold  manage  to  get  rid  of 
them  if  they  possibly  could.  Women,  he  thought,  would 
be  much  better  advoctttesandiiuiieatoTa  in  theeematten 
among  poor  people  than  men. 

Hiss  Esnrlek  said  tEiere  was  no  difficulty  at  all  in 
makiug  children,  in  the  4th,  5th,  and  6th  standards, 
thoroughly  understand  what  was  best  to  be  done,  in 
cases  of  sickness,  eoarlet  fever,  changing  Htum,  and  so 
on.  They  gave  their  mothers  the  benefit  of  the  in- 
struotioo  they  had  received,  and  by  following  what 
thrar  children  weie  able  to  tell  them  the  parents  were 
often  saooaBsfal  in  preventing  the  spread  <n  disease. 

Fran  ICargsnstelii  offered  a  few  remarks  in  Oennan, 
^ving  her  expeiienco  of  her  schools  of  cookery  in 
Berlhi,  where  10,000  workpeople  were  daily  fed.  She 
had  also  interested  herself  in  taking  femalea  direct 
from  prison,  and  by  educating  them  in  theae  mattera, 
enabling   them  to  become    reepectable    members    of 

Xra.  Daera  Oravaa  said  Fran  Uorgenatein'a  remarks 
would  have  more  application  in  the  cookery  eeotioa. 


it  be  made  nsefnl  for  this  pmpose. 


e  gauze,  hooks,  and  a  few  simple 


be  taken  to  prevent  any  danger  from  that  sonroe. 

Lady  Btitart  Ho^  thonght  poor  people  might  find 
difflcolty  in  providing  themselvea  with  the  copper 
gance  and  other  things  recommended. 

Dr.  Xann  said  difScultiea  would  soon  disappear  when 
people  were  once  made  to  nnderatond  what  was  re- 
quired to  be  done. 


Xiss  anUuia  Wright  reoa^tnlated  faom    a  snail 
hand-book  due  bBd,wnSIWn,iuiaA}inDk\st  -wwis^A^wh 


6751  JOtJENAL  Ot  VHE  SOOtECt  Ol*  AfiTS,  JulT  6,  1881. 

Bir  Henry  Cole  referred  to  an  order  pronmlgatedaalong  learn  bomething  alxmt  waahinR.    A  chiL 

iiffoaa  1867b7Hr.  ^nowSirB.B.'W.)Lingen,Seoretax7  too  young  to  be  taught  the  eimpte  principle 

of  the  ^Jheasnry,  with  regard  to  the  establishment  of  economy. 

laundrieBy  and  remarked  ttmtamiiwraWe  deoadenoe  had  Xrt.  Daore  Cravaa  said  it  was  a  fair  qoet 

takenplaoeainoe  that  time.  He  was  unabletoeay  whether  g^^a^  of  the  subjects  imposed  by  the  Code : 

laundries  did  exist  in  all  the  female  training  colleges,  left  out  in  favour  of  others  which  wouk 

but  from  some  cause  or  other  it  was  found  that  where  useful 

SSk^J^  hf^fftJ^S^^^  »••  T»l^«t  objected  that  teachera  had  i 

that  It  should  be  doue  by  the  students  themsdves.  enough  to  do;  aid  said  they  would  neve 

Hifli  Harriett  Martin's  paper,   "Waahing-day  in  teach  waahing  in  addition.    Public  wasi 

Oottom.and  BinaU  Dwellings ;  Some  Hints  imon  tibe  not  so  eagerly  sought  after  by  poor  peopl 

Method  of  Teaohmg  Washing,"    was   read  by   Dr.  to  be  considered ;  and  in  her  own  town,  i 

'''^  ment  of  the  kind  had  been  shut  up,  becaus 

Ser.  Daore   Oraveii   said  few  houses   in   London  would  not  go  out  in  pubUo  and  expose 

possessed  ineaus  of  obtaining  soft   water.     Teachers  their  clothing  to  their  neighbours.     In  Lc 

would  be  Tery  willing  to  instruct  girls  how  to  wash  by  ever,  they  might  accept  the  alternative  to 

praotioBl  demonstration,  but  proper  washhouses  should  the  one  room  occupied  by  the  family. 


ihe  schoolmistress  of  the  present  day  might  accommodation, 

net  oare  to  glye  practical  instruction  at  the  washing-  _      _.  ,,    ....      ...         ...           .  . 

tub.     Still,  that  was  the  only  way  m  which  it  could  be  >«.  Tnllodi  beheved  it  woidd  be  a  mwti 

done  ptmmr,  ^^^^^  washinsr  as  part  of  the  school  educatio 

4KV|j«ri/.                              _j    ,  .      V          •  i-x  child  should  be  put  to  stand  over  a  wash- tul 

to  Hwiry  Cole  thought  the  pracrtdoi^                 nu^ht  ^^^hing  to  ma^puUte,  as  the  age  of  IS 

^j^"!^^^^*!!? ^^^^^^'^^iS^-  Suohlaundrws  eartylSough  for  W    It  was  i3ly  not 

miffhtbeorgankedmconnectionwiththeBoardschools,  Boh(x)l education  at  all. 

and  thus  utilised  for  teaohmg  purposes.  v       v«         ««_                 r^^  xx.  a 

.»--  m-iv  4.        .J     J  xt/ i        a  V    1  -D    ^     1--  V  '^"-  Baart  OrtTen  remarked  that,  un 

^J?!!!J¥^*,?^^  *^*  "?5^  ^°^  ^^7^°^  Poo"^  children  were  taken  away  fom  school 

broposed  to  take  the  latepay^*  mo^^  We  13,  as  they  were  too  useW  at  hornet 

laimdry  would  raise  a  storm  of  opposition.  tostay.    She  had  herself  learned  to  wash  a 

Sir  Henry  Cole  was  not  proposing  that  that  should  be  in  Qeimany,  and  could  testify  to  tibe  gxe 

done,  but  that  the  parootdal  powers  should  establish  inyolyed. 

baths  and  washhouses,  and  co-operate  with  the  School  jv_  trmmm  w^^^^^a  ^^^  a^^  *^  ,w—>^  ■Ttii 

Board  for  their  use  for  teaching  purposes.    He  was  ^^iJIS^f^^lyZ  ^J^  \lt^!Z^^!^ 

irkidtofindthatinBermondseyald^o^o^erpBrishes  ^^^.3 ^?J^n?^^nH^^^^^ 

&I^donbuildingsofthat&  S^^k^nT^t^Xr^fi^VS^ 

ll^i^ir^  "^  "^"^  ^^"^  °**^^  '^'^"^  *  ^*^'  ^«^y^^  necessary,  a  Uttie  alleviatioS  of  cl 

organisation.               ,             ,      ,                    ,  of  instHiiotion. 

Xiis  Onthrie  Wright  thought  that  poor  children  in  *Tj-i«j         x.  ^  y^    ^  -w:^     ^ 

schooh}  were  already  over-burdened  by  teaching,  and  ^  Lady  offered,  on  beh^  of  .Fran  Mo 

she  thought  laundry  work  should  not  he  added.    The  P»P«^  ^  *^®  *^^J«^  of  teachmg  washing, 

difficulty  might  be  solved  by  the  adoption  of  the  oonti-  Krs.  Daere  Craven  said  it  would  be  glad 

nental  jilan  of  establishing  tedmioai  schools,  to  which  She  had  understood  that  lady's  previous  n 

girls  might  go  after  leaving  the  elementary  schools,  rather  outside  the  subject,  referring  as  the 

Such  establishments  might  work  either  under  the  Board  manner  in  which  poor  people  were  fed  in 

or  in  connection  with  our  public  schools,  such  as  that  not  to  washing,  cleaning,  and  ventilation, 

for  domestio  economy,  and  tiiere  the  girls  might  ^  ^^  e.  A.  Hadley'e  paper,  on  «*  Pure  AL 

through  a  three  or  six  months' course  of  teachmg  m  1^^^^^^^  ^^  j^^^  B^a  of  fiealth  and  Comfoj 

launtor  wwk,  dressm^g,  ot  other  subjects,  which  j^^^  ^f  ^  »,  was  read  by  Kev.  Daere  Cn 

would  enable  them  to  find  better  occupation  m  after-  •*,*•,        *.1«     — 

life.    By  such  a  plan  as  that,  the  difficulty  of  teaching  Capt.  Dooglas  Gallon,  C.B.,  F.B.8.,  read 

children  domestic  economy  in  schools  would  be  avoided.  '*  The  Maintenance  of  Pure  Air  in  Dwelling 

to  Henry  Cole  urged  ^t  in  some  respects  the  Edu-  Br.  Xann  expressed  the  indebtedness  of  t 

cation  Code  was  too  exacting  upon  young  children,  in  to  Captain  Galton  for  his  valuable  paper,  foi 

subjects  which  could  be  of  no  great  use  to  them  in  com-  ought  to  be  doubly  grateful,  as  he  had  pr 

pmsoD  with  the  teaching  of  domestic  economy  subjecte.  special  request. 

foetry,  algebra,  Eudid,  French,  and  German,  were  Mrs.  Daore  Craven  asked  whether  Cap 

some  of  the  matters  he  alluded  to.  would  recommend  the  pladngof  dustandrf 

Xrt.  Talbot  said  that  part  of  the  Code  applied  to  boys,  houses  for  daily  removaL 

and  ti«y  could  not  be  taught  more  than  two  of  those  ^apt.  Galton  was  in  favour  of  that  oooiK 

suDjects.  covered  receptacle  were  used. 

to    Henry   Colo   said  that  was  two  too   many.  «._    t>**-.  pm.*.  ^iA  4\^  .........^^t* 

^d'l^.*^'^!?^  "^  ^^^^  was  really  time  ty'di^^w^roSfr^^ 

and  kbour  thrown  away.  ^^         j^  ^^^  ^  Sdrdo*l^ieSS 

MM.  Talbot  added  that  extra  subjecte  could  not  be  for  two  or  three  months.     Unleoa  some  la 

hnposed  upon  ^ib  girls  until  they  had  been  taugM  passed  on  the  subject  of  the  temoral-ol  nd 

domestio  economy.    It  was  an  advtotage  to  girls  and  nuisance,  very  little  could  be  dons  to  mad: 

boys  alike  to  learn  to  understand  good  cooking.  ing  steto  of  things  in  that  leapeoL    llwBa 

Sir  Homy  Cole's  argument  was,  that  children  were  ing  poor  houses  was  so  vitiated  by  enm 

pressed  too  heavily  hy  the  Code,    which   demanded  the  dust-bins,  that  they  ooidd  not  eien  obli 

reading,    writing,  arithmetic,  and  mmmar  from  the  by  omening  their  windows, 

infante  in  Standard  I.     Standard  11.  required  from  The  meeting  then adjounad  iorawpefti 

oUldxea  of  eight,  among  other  mattera.  notation  and  Buokton's  lecture  at  four  o'oloQk,  by 

aimienitioii  i^  to  100,(KK),  and  t^  bAnL  muoh  better  H.R.H.  PirlnocBB  Ohristiaiu 
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VOTICES. 


DHAIBMAV8HIP  07  OOUVCIL. 

day  last,  the  lltb  inst.,  at  their  first 
be  Council  elected  Faedebick  J.  Bram- 
'.InstCE.,  F.B.S.,  as  Chairman  for  the 
ar.  The  Tarious  committees  were  also 
ed. 


EXAXIVATIOVS,  1881. 

>f  snooessful  Candidates  in  the  Examina- 
le  present  year  has  been  printed,  and  is 
to  the  Institutions  in  Union  with  the 
mber  of  the  JoumaL  Copies  will  also  be 
\  various  Local  Boards  for  the  successful 
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CAITOB  LECTUBES. 

WATCHMAKING, 

Sy  Edward  Bigg,  X.A. 

Lecture  I. — Continued, 

rrenness  of  the  last  hundred  years  in 
1  invention  is  in  striking  contrast  to  the 
the  century  which  preceded  it.  Iii  1680, 
oe-spring  was  but  recently  invented, 
ud  SuUy  were  just  bom,  Huyghens  and 
ra  vtOl  in  the  prime  of  life.  In  1780,  we 
assessed  the  dead-beat  clock  escapement 
»U8  compensation  pendulums,  .^j*nold*s 
DfUB  of  the  chronometer  escapement, 
balanoe-fprings,  compensation  balances, 
ind  cylinder  escapements,  in  fact,  all  the 
lines  of  our  tim^eepers  of  the  present 
re  desire  to  see  what  progress  has  been 
le  that  date,  we  can  only  seek  it  in  a 
proportioning  of  the  several  parts,  an 
prodnotion,  a  more  exact  workmanship, 
re  scientifio  knowledge  of  the  laws  by 
ekoq^cn  are  governed.  With  but  few 
^  tlie  improrements  eflfeoted  in  the  time- 
rupertiea  of  watches  have  not  resulted 
made   with  that   object   in 


view,  but    as  a.  necessary  consequence  of  their 
resemblance  to  the  chronometer. 

One  fact,  however,  in  partial  explanation  of 
this  absence  of  change,  suggests  itself.  Amongst 
the  earliest  application  of  tne  mechanical  arts  was 
the  construction  of  machines  for  tlie  measurement 
of  time,  and  a  perusal  of  the  older  treatises  shows 
how  much  ingenuity  was  devoted  to  them. 
Thus  it  happens  that  horology  was  at  an  early  date 
in  a  comparatively  high  state  of  development, 
and  was  not  in  the  same  need  of  radical  changes 
as  were  most  of  the  other  arts  of  construction.  It 
may  further  be  added  that  the  results  attained,  as 
regards  timekeeping,  have  been  eminently  satis- 
factory, so  that  the  arguments  in  favour  of  a 
change  of  system  must  be  based  rather  on  facility 
and  economy  of  manufacture.  These  latter,  as 
will  be  seen  from  the  next  lecture,  are  now  forcing 
themselves  on  our  attention  in  a  manner  that  they 
have  not  hitherto  done. 

In  the  preceding  historical  notice,  I  have  had  to 
refer  to  many  subjects  doubtless  unfamiliar  to 
some  of  you,  but  it  did  not  seem  desirable  to  pro- 
Ions  this  branch  of  the  subject  by  the  addition  of 
explanations,  that  can  be  better  given  in  the  course 
of  the  more  detailed  consideration  of  the  pocket 
watch,  upon  which  I  now  propose  to  enter. 

A  watch  consists  essentially  of  three  parts— ^1) 
the  driving  mechanism;  (2)  the  controlling 
and  regulating  mechanism ;  (3)  the  indicating 
mechanism.  Fig.  10  (p.  674)  represents  the 
mechanism  of  a  full  plate  watch,  or  of  a  marine 
chronometer,  the  top  plate,  together  with  the 
escapement,  having  been  removed. 

The  barrel  contains  a  coiled  spring  to  serve  as  a 
motive  power,  and  is  connected  by  a  chain  with 
the  fusee,  which  serves  to  render  uniform  the 
force  transmitted  to  the  train.  From  the  figure 
it  will  be  seen  that,  as  Uie  watch  is  wound  up  by 
a  key  on  the  fusee  axis,  the  chain  is  unwoimd 
/from  the  barrel  and  woimd  on  to  the  fusee,  which 
may  be  defined  as  a  screw  of  rapidly  diminishing 
diameter.  When  the  spring  is  fully  wound  up,  and 
therefore  exerting  its  maximum  force,  it  acts  at  the 
extremity  of  the  shortest  power  arm,  or  radius,  of 
the  fusee,  and  this  arm  gradually  increases  as  the 
force  exerted  diminishes.  Within  the  fusee  is  the 
maintaining  power  for  keeping  the  watch  in  action 
during  the  tmie  of  winding.  The  centre  wheel, 
whose  pinion  is  driven  by  the  fusee,  carries  the 
minute  hand,  and  engages  with  an  intermediate 
or  third  wheel.  This  dnves  the  fourth  wheel,  on  the 
axis  of  which  is  the  seconds  hand,  and  the  escape- 
wheel  seen  in  the  middle  of  the  figure  is  driven  by 
the  seconds  wheel.  The  axis  of  the  centre  wheel 
below  the  plate  carries,  friction-tight,  a  pinion^  of 
twelve  leaves,  which,  through  a  wheel  and  pinion 
of  48  and  14  respectively,  dnves  awheel  of  42  teeth 
concentric  with  itself.  The  relative  rates  of  these 
are  as  1  is  to  12«  so  that  the  hour  hand  travels 
l-12th  as  fast  as  the  minute  hand. 

The  maintaining  power  seems  to  have  been  first 
introduced  by  Harrison,  in  1736.  Fig.  11  (p.  674), 
although  not  strictly  accurate,  will  serve  to  explain 
the  principle  on  whichit  acts.  The  mainspring  causes 
the  fusee  to  rotate  in  the  direction  of  the  hands  of 
the  watch,  or  towards  the  right.  It  will  be  evident, 
then,  that,  if  the  fusee  and  its  wheel  were  solid,  the 
pressure  of  the  hand  in  winding,  which  turns  in 
the  opposite  direction,  would  neutralise  this  motive 
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force,  And  the  watoh  would  atop.  Such  an  in- 
GOnvenJence  is  prevented  hj  Uie  maintaimiig 
power.  The  braaa  ratchet  wheel  in  the  centre 
U  rigidly  fixed  to  the  under  side  of  the  fusee  ;  side 
by  side  with  it,  and  loose  on  the  some  axia,  rotates 
a  steel  wheel  provided  with  very  fine  ratchet  teeth, 
out  in  Uie  opposit«  direction  to  those  of  the  braes 
ratchet  wheel,  and  carrying  two  clicks  held  by 
RpringB  against  this  latter  wheel.  A  detent  fixed 
to  the  plate  engages  with  the  ratchet  teeth  of  the 
■teel  wneel,  and  the  brass  fusee  wheel  below, 
which  is  not  lepreseuted  in  this  figure,  but  will 
be  noticed  in  Fig.  10,  commanicatos  motion  to 
the  train.  A  reoees  in  this  wheel  contains  a  6ttt 
dionlsr  spring,  indicated  by  the  shaded  portion  of 
Fig.  11,  one  end  of  which  is  attached  to  the 
it^  whecj,  and  the  other  to  the  brass  wheel. 


Tb»  fsiee,  with  the  brass  central  rstdiet  at , 

tends  to  rotate  to  the  right,  and,  through  Uie 
tHiokB,  oommimicates  the  impnlse  to  the  steel 
wheel ;  this  impels  the  fnsee  wheel,  at  the 
'Same  time  nuinttining  the  ciroolar  spzing  oom^ 
ptened.  'While  the  watch  is  going,  then,  the  teeth 
of  the  steel  tatohet  pass  freely  under  Uie  detent.' 


But  consider  what  occurs  when  the  fnsee 
in  the  opposite  direction,  during  the  act  of 
The  braes  ratfihst  passes  under  the  dicki 
steel  one  is  locked  by  the  detent.  Tbi 
spring,  therefore,  maintains  ite  conetrained 
the  end  attached  to  the  steel  ratchet  b> 
stationary:  its  elastic  force  is  expendet 
tinning  the  impulse  on  the  fusee  wheel 
action  will  be  maintained  for  a  period  c 
I  the  extent  to  which  it  has  been  oomp 
Beference  has  already  been  made  to  sa 
which  the  ordinary  Swiss  watoh  dil 
that  of  English  make.  I  would  only  ha 
the  suppression  of  ths  fusee,  whereby  the 
ing  power  is  rendered  unnecemaiy.  T 
barrel  is  provided  with  teeth,  irtiicl 
directly  wiui  the  pinion  on  the  axis  of  t 
wheel,  and,  in  winding,  the  inner  end  of 
spring  is  coiled  on  to  an  arbor  in  the  coi 
barrel;  the  barrel,  therefore,  is  const 
revolve  in  the  aanu  direotioa  ■■  b^  t 
during  its  unomling.  Hanoa  tbne  is,  i 
a  otoitinnal  nKtremcsit  of  advanoa  of  tl 
whereas,  when  a  fnaee  ia  nsad,  cue  a 
spring  always  nsnaiiu  atatjonaiy.  Hid  h 
nnooilB  about  the  same  mean  podtkni. 

This  distimtion  oanasa  tha  fint  to  be  c 
a  going  band,  and  it  ia  gradoallyeo 
more  semeral  use,  in  vaiohea  othor  than  1 
troUedbytheoylindsrsaoMtaiBent.  Thei 
pnt  f  onrard  for  aad  ^anvt  oadi  ton: 
are  very  avauKOOM,  and  I  diaU  msa 
moreapacUly  to  tha  qwwtioii.Mitetii 
main  tuatinelscpbatweantJw  atdiaaiy  & 
the  iiontanesital  ot  d  ' 
lemrded  as  the  tmn 

and  lattiga  bonlottiala  dl 

lite  besilBgB  o<  tha  qaariiaB  «■  fa  4 
■apptaaaioa  a  tba  faaaa  is  imUiia  « 
however,  be  better  mnobM  «i«i  ft 
ments  OOmHiwly  «Ma>b«rtABJHW 
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bed,  as  the  degree  of  uniformity  required  in 
motive  power  wiU  neoeasarily  depend  on 
power  ox  tlie  eeoapement  to  neutralise  its 
gnlarities,  a  power  wnioh  varies  considerably, 
iji  escapement,  it  will  be  understood,  is  an 
iliance  adapted  to  the  end  of  a  train  of  wheels 
tder  to  prevent  a  too  rapid  motion,  and  at  the 
e  time  to  regulate  the  expenditure  of  the  motive 
e  in  such  a  manner  that  it  is  allowed  to  exhaust 
i  with  the  requisite  slowness  and  uniformity, 
variety  among  escapements  is  very  great; 
y  are  suitable  for  stationary  timekeepers, 
e  being  quite  unfitted  for  such  as  are  con- 
(Jy  moved  about;  some  are  adapted  to  the 
movement  of  a  pendulum,  but  cannot  be 
loyed  without  modification  with  a  balance. 
\e  ordinarily  met  ¥dth  in  w<itches,  and  which 
2  I  shall  briefly  consider,  are  five  in  number, 
erge,  cylinder,  duplex,  lever,  and  chronometer, 
itent  escapements.  Let  us  take  them  in  the 
r  here  given. 

e  verge  escapement  was  the  first  employed 
mekeepers,  having  been  invented  sometime 
ecu  1000  and  1400  A.D.  It  has  been  assigned 
ohn  Megestein,  a  dockmaker  of  Cologne,  in 
ourteenth  century,  and  was  the  only  escape- 
i  known  up  to  the  middle  of  the  seventeenth 
iry.  An  early  form  is  shown  in  Fig.  1,  on 
666,  from  which  it  will  be  seen  that  a  vertical 
lOBpended  at  its  upper  end  and  terminating  in 
rot,  carries  two  pulets  that  engage  with  a 
a  wheel  having  ratchet  teeth,  and  to  the 
r  end  of  the  rod  two  horizontal  arms  are 
,  that  support  equal  weights.  The  pallets  are 
aed  at  an  angle  of  about  100°  to  each  other, 
it  will  be  seen  that  if  a  motion  of  rotation  is 
I  to  the  wheel,  its  teeth  will  alternately 
g^  with  the  pallets,  and  impart  an  oscillatory 
on  to  the  system.  By  moving  the  weights 
rda  or  from  the  centre,  the  period  of  this 
lation  can  be  varied,  and  the  rate  of  motion  of 
aeain  of  wheels  thus  re^^ulated.  If  a  balance 
fixed  weight  be  substituted  for  this  foUiot, 
lown  in  fig.  2,  on  page  667,  and  the  whole 
ipported  between  two  pivots,  it  will  be  seen 
taoh  an  escapement  is  portable,  and,  further, 
weaoos  the  property  of  continuing  to  go,  even 
na^A  unprovided  with  a  balance-spring,  as 
me  case  until  the  seventeenth  century, 
iki  to  the  kmdness  of  Br.  Loneton,  of  South- 
I  have  here  such  a  watch.    It  Dears  the  name 


of  David  Lestourgeon,  of  Bouen,  and  x>ossesse8 
special  interest,  both  on  account  of  its  being  unpro- 
vided with  a  balance-spring,  and  owing  to  the  fact 
that  a  catgut  band  is  employed  in  place  of  the  well- 
known  chain  on  the  fusee.  Its  date  is  probably 
about  1610.  All  its  parts  appear  to  be  original, 
and  the  watch  is  still  in  going  order. 

The  principle  of  the  verge  escapement  is  mot 
with  in  Sully's  marine  clock,  already  described, 
and  elsewhere,  and  the  celebrated  French  horo- 
logist,  Berthoud,  had  an  extraordinary  fond- 
ness for  it.  There  is  no  question  tliat  very 
ffood  results  have,  at  times,  been  secured  with 
the  \er^t  but  to  obtain  them  requires  all 
the  abiht^  of  the  most  skilful  workman,  and 
his  time  is  far  better  employed  on  the  superior 
class  of  escapements.  A  main  objection  to  it 
consists  in  the  fact  that,  the  motive  force  being 
always  applied  to  the  balance,  any  slight  variation 
in  this  force  causes  a  change  in  the  rate ;  hence  a. 
very  carefully  adjusted  fusee  is  essential,  and  the 
adjustment  must  be  corrected  whenever  a  new 
si>ring  is  fitted.  The  working  parts  are  subject 
to  rapid  wear,  and  the  use  of  an  escape-wheel, 
in  a  plane  perpendicular  to  the  plates,  renders  a 
thick  case  necessary. 

It  is  worthy  of  remark,  that  the  objections  to  a 
verge  escapement  in  a  watch,  do  not  apply  with 
nearly  the  same  force  in  a  clock ;  and  the  common 
**  Comt6,"  Dutch,  and  other  clocks  are  known  to 
be  fair  timekeepers.  This  difference  arises  from, 
the  fact  that  the  arc  of  vibration  is  so  small ;  and  M. . 
Wagner  has  proved  experimentally  that  the  verge 
is  all  the  more  capable  of  giving  accurate  results, 
as  the  oscillations  are  made  shorter.* 

To  turn  to  the  brief  consideration  of  the  cylinder,^ 
Geneva,  or  horizontal  escapement.  As  already 
stated,  it  was  invented  by  Graham,  in  1700,  ano^ 
for  a  reason  that  will  soon  appear,  it  is  classed  by 
Saunier  as  a  '*  frictional  rest  '  escapement.  Fig. 
12  represents  an  inverted  plan  of  the  escape-wheel 
teeth  and  cylinder,  and  Fig.  13  (p.  676}  is  an  ele- 
vation of  the  entire  escapement  also  inverted.  The 
upper  portion  of  the  cylinder  carries  a  brass  collet, 
to  which  the  balance  is  rivetted,  and  the  cylinder 
itself  is  a  steel  tube,  half  of  which  is  out  away 
throughout  a  portion  of  its  length,  and  three- 
quarters  through  rather  less  than  half  of  this 
portion.     The  wheel  is  provided  with  teeth  pro- 

Iecting  downwards  from  the  plane  of  the  pajper  in 
rig.  12,  and  terminating  in  triangular  formed  heads.. 


IptfdMJlivo'poiitiona  of  the  cylinder  in  relation 
b^  are  Wteated  In  Fig.  12,  the  wheel  being 
fe»£\tDi  in*  divBctioQ  from  right  to  left.  A 
i9,  ooiiniiigiaooiitaotwithtbeedge(s)of  the 


cylinder.  A,  causes  it  to  rotate  in  the  d'reotion 
opposite  to  the  hands  of  a  watch  until  the  heel  of 

*  Satmier,  <*  TnaAiae  on  Hcdem  Horology,''  p.  07. 
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B  «8oapeB  from  the  edge,  end  its  point  falls  agiuns* 
the  inride  of  the  cylinder  at  c.  The  cylinder  and 
balance  continue  to  rotate  through  the  impulse 
that  has  been  commuaicated  to  them,  until  they  are 


£,tfrtnern£nfj 


moTement  of  the  train  mimediatel;  that 
looking  has  been  effected  b^  the  btkin 
series  of  triangular  teeth  pro]eotiug  upm 
the  flat  of  the  wheel,  l^  which  ths  b^ 

A    The  DtgAia  Saq>»  'Whai^ 


brought  back  by  the  action  of  the  balance- spring. 
Botating  now  in  an  opposite  direction,  the  tooth  is 
released  from  the  inner  surface  of  the  cylinder  ' 
gives  a  fresh  impulse  against  the  edge,  a,  as  i 
as  it  reaches  the  point,  f,  and  when  the  tooth, 
released,  the  next  tooth  falls  against  the  outside 
of  the  cylinder;  the  balance-spring  now  brings  the 
whole  back  again,  and  a  similar  series  of  actions 
recnrs.  The  reason  for  the  distinotlTe  term, 
"friotional  rest,"  will  now  be  evident.  It  rofera 
to  the  fact  that,  during  the  entire  period  the  escape- 
wheel  is  at  rest,  there  is  friction  occurring  betwf 
the  point  of  a  tooth  and  the  inside  or  outside  si 
face  of  the  cylinder,  and  this  friction,  slight  thongh 
it  apparently  is,  is  a  most  important  feature  of 
the  norizontal  escapement ;  for  if,  from  any  cause, 
tlie  motive  power  increases,  the  pressure  of  the 
point  of  a  tooth  on  the  cylinder  increases  pro- 
portionately. The  friction  therefore  increases,  and 
the  watch  goes  slower.  There  is  thus  a  kind  of 
natural  adjnatment  that  more  or  less  exactlymakes 
np  for  vanations  in  the  motive  force — indeed,  it 
was  observed  by  Jodin  more  than  a  century  ago, 
that  if  the  balance  is  too  large,  the  wat«h  goes 
dower  with  an  increase  of  the  motive  force,  and, 
conversely,  when  it  is  too  small,  it  goes  faster,  11 
will  thus  be  seen  that  this  escapement  possesses 
one  important  advantage  over  the  verge :  it  does 
not  neoessorily  involve  a  uniformity  in  the  motive 
force. 

With  a  view  to  diminish  the  friction  and  wear 
of  the  cylinder,  it  has  been  made  entirely  of  ruby, 
but  such  a  construction  is  difficult  and  costly,  and 
the  rate  obtained  is  not  superior  to  that  with  a 
well-made  steel  cylinder.  I  shall  not,  therefore, 
stop  to  further  describe  it  in  this  hasty  sketoh  of 
the  escapements  in  ordinary  use. 

The  flrst  idea  of  the  duplex  is  attributed  to  Dr. 
Hooke,  who  employed  a  two-balance  eeoapement 
in  the  watch  he  designed,  in  1660,  for  Charles  II., 
ft  watch  that  possesses  considniable  interest  aa 
bein^  the  first  to  which  a  balaiuM-Qning  waa 
Kiplled.  It  was,  however,  materially  modi&d  by 
Dntertre,  F.  Le  Boy,  and  Tyrer,  the  latter  of  whom 
Bars  ft  the  form  shown  in  Pig.  14.  The  eaoape- 
wheel  is  provided  with  two  set«  of  teeth ;  a  long 
pointed  Miiee,  whose  ofEoe  it  is  to  arrest  the 


communicated  to  the  balance.  In  1 
forms  of  this  escapement,  there  were  t 
on  one  and  the  same  axis,  but  its  princ 
course  the  same. 

The  axis  which  carries  the  balance  ai 
spring  is  at  D.  It  also  carries  a  small 
tube  of  ruby,  in  which  a  notch  is  cut 
Above  the  roller  is  a  steel  arm,  B,  pre 
a  ruby  pallet,  C.  The  axes  of  the  h 
escape-wheel,  a,  are  so  pitched  that  tfa 
the  resting  teeth,  although  being  held  i 
surface  of  the  mb^  roller,  do  not  rew^  i 
of  the  notch  in  it  (in  the  figore  they 
engraver's  mistake,  set  too  far  apftrt). 
represents  an  impulse  to  the  pallet 
together  with  the  balance,  will  contitni 
in  a  direction  opposit«  to  that  of  the  '. 
watch,  i.e.,  from  ri^t  to  left ;  dnring  tl 
tion  the  resting  tooth  will  i«main  agsMll 
OnthebalancebeingbrcmghtbM&byitt 
escape-wheel  will  remain  atfttjostsgy,  ai 
the  restingtooUi  drops  into  the  roller  not 
the  spring  bris^  it  book  »  Moood  tin^  al 
assume  the  positionB  shtcwn  in  0M  figon^  I 
impulse  is  ap^ied.  From  the  kbvrauv 
wiU  be  seen  that  tliiB  di^AsK  nmbUm  a 
tpement  in  having  ft  frioHo— 1  mt;  t 
tioa  Qoonn  at  ■  grafttv  Sitmm 
eeoape-wbeel  leaa,  ftaoft  bM  dWMMftte 
the  iMlanoe,  il«  effsot  in  wdwflgftftl 
motion  of  tliis  latter  ■•  iwimiBUMpwr' 
ttds  frio 
enftbUng  the  ei 


friotion  ( 
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^  XBOftiTe  force,  as  in  the  one  last  considered ; 
^41ie  two  further  resemble  one  another  in  pos- 
"it^  a  kind  of  natural  oompensation  for  yaria- 
^  of  temperature.  In  boui,  the  points  of  the 
^  leqmre  to  be  proTided  with  oil.  Now,  it  is 
^  ^nown  that  in  the  cold  the  elastic  force  of  a 
^*loe-spring  increases,  and  it  has  a  tendency  to 
^Iwate  the  rate.  Bat  cold  will  also  increase  the 
tistency  of  this  oil,  and,  therefore,  the  friction 
^»  rather,  the  adhesion ;  thus,  to  some  extent. 
Interacting  the  accelerating  effect  of  the  spring. 
Umgh  it  would  be  too  much  to  pretend  that 
le  two  influences  always  neutralise  one  another, 
effect  is  sufficient  to  render  a  compensation 
far  less  essential  than  it  is  in  detached 


moe 


escapements,  such  as  the  lever  and  detent ; 
indeed,  it  would  be  inapplicable,  on  account  of  the 
yariability  of  this  adhesion  with  time. 

The  duplex  is  unquestionably  a  beautiful  device, 
and  capable  of  securing  very  uniform  timekeeping, 
but  accurate  workmanship  is  in  the  highest  degree 
essential.  For  this  reason,  and  owing  to  the  fact 
that  it  is  liable  to  be  disturbed  in  its  action  when 
carried,  the  duplex  is  considered  less  satisfactory 
than  the  lever,  which,  for  the  same  degree  of  ability 
on  the  part  of  the  workman,  secures  a  better  rate. 

There  are  many  varieties  of  the  lever  escapement, 
but  that  most  frequently  made  in  England,  and 
known  as  the  Engluh  lever,  is  shown  in  tne  diagram 
(Fig.  15).    This  escapement  is  by  far  the  best  that 


Fio.  15. 


been  devised  for  portable  timekeepers,  and 
placing  all  others,  even  the  cylinder ; 
referred  to  some  of  its  earlier  forms. 
■MPiangiamflnt  adopted  by  Mudge,  in  place  of 
id  pinion  of  BCautefeuille  (Fig.  8,  p.  670), 
At  difficult  of  construction,  and  bias  since 
l^aqilified,  but  the  principle  remains  precisely 
Izideedy  it  is  worthy  of  note  that  in  the 
rred  form  of  the  lever  escapement,  known 
roller,  we  have  a  remarkably  exact 
[«£  Hodge's  ordinal  design. 
flie  ordinary  English  lever  the  balance  is 
'  Oii  tihe  axis,  ▲,  on  which  is  also  a  steel  discs 
%  orryliig  a  semi-circalar  ruby  pin,  e,  and 
^  in  erescent  form,  as  indicated.    The  im- 
kii  eommimloated  by  the  escape- wheel  teeth  to 
e  tad  e',  of  the  "  pallets,"  which  are 
to  a  Ught  steel  lever,  e  g.    At  the  extremity 
ham  Isffer  is  a  notch,  into  which  the  ruby-pin 
^  AnnigiiB  rotation,  and  a  brass  pin,  indicated 
^^UAdofe,  aiuL  termed  the  ''gnara-pin,"  whose 

K&  be  psMently  evident.  Oonsider  the  several 
ihe'positums  shown  in  the  diagram,  and  the 
Niii  xotatiiig  to  the  hands  of  a  watch.  The 
ISfiB*  i^  Bamig  just  entered  the  notch,  lifts 
^<«mA  of  tlie  krar»  and  releases  the  tooth  from 
Oi  of  the  poQet,  a  c.   In  traversing 


this  pallet,  the  toolh  will  communicite  its  impulse 
to  the  levor,  and  the  ruby-pin  will  be  impelled 
forward  by  the  lever  side  of  the  noteh,  until,  when 
the  lever  rests  against  the  opposite  pin,  h',  it  escapes 
from  the  notch,  and  during  the  remainder  of  the 
vibration  the  balance  is  entirely  detached.  The 
tooth  falling  against  the  locking  face,  a'  will  main- 
tain the  lever  stationary,  but,  in  order  to  avoid 
any  accidental  displacement,  the  g^uard-pin  near 
the  notch,  already  referred  to,  is  added.  This  is 
almost  in  contact  with  the  roller  on  the  axis.  A, 
so  that  the  lever  cannot  leave  hor  h'  except  when 
the  guard-pin  is  opposite  the  crescent  in  uiis  disc, 
in  other  words,  when  the  ruby-pin  is  receiving  its 
impulse  from  the  notch  in  the  fork.  The  elasticity 
of  the  balance- spring  causing  the  return  of  the 
balance  with  the  attached  roller,  the  ruby-pin  will 
again  enter  the  notch,  travelling  in  an  opposite 
durection,  and  will  receive  a  further  impulse  from 
the  tooth  acting  on  the  pallet,  a\ 

It  is  very  usual,  both  here  and  abroad*  to 
distribute  the  incline  between  the  teeth  and 
pallets,  and  some  makers  have  transferred  the 
mdines  entirely  to  the  teeth,  giving  the  pallets 
the  form  of  JSnglish  escape-wheel  teeth.  The 
principle  of  the  escapement,  of  course,  remafaia 
the  same,  whatever  form  is  adopted,  and  good 
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t  oil  to  be 


TMulta  bare  been  obttuned  trova  all.  It  coniiDt 
be  denied,  howerer,  tbat  the  pointed  teetli 
are  leM  made  than  tormorly ;  thcj 
advantAgea  in  that  they  allow  more  ( 
retuned  on  the  anrfaca  of  the  pallet,  and  .  _ 
more  easilT  made.  On  the  other  hand,  with  clab 
tMth  the  mctiou  ia  diatributad  between  two  pointa 
instead  of  one,  the  oil  is  retain  od  on  the  aoting 
Burfacea  better,  and  the  drop,  or  diatance  travelled 
bj  the  wheel  between  leaving  one  pallet  and 
reachioK  the  other,  can  be  reduced  indefinitely. 
The  unb-tooth  has  been  generally  adopted  in 
factoiicB  for  ordinal?  wal^hea,  and  it  la  an- 
questionably  less  liable  to  damage  by  rough 
jusnage,  but  ita  adjuatment  ia  eaid  to  h6  more 
.difflcttlt,  and  for  equal  accuracy  in  timekeeping 
at  moderate  cost,  it  seema  doubtful  whetber  tbe 
latcbet-tooth  ia  not  to  be  preferred  ;  it  will  cer- 
tainly be  less  influenced  by  variations  in  the  thick- 
ness of  oiL  But  both  forms  poBsese  special  advan- 
tages, and  tbe  selection  muat  be  left  to  experience. 
Just    as    there  are   varieties   in   tbe    wheel   and 

Jiallet  action,  there  are  varieties  in  that  of  the 
cA  and  roller ;  but,  having  described  that  moat 
commonly  met  with,  I  must  not  spend  more  time 
in  their  consideration,  aa  they  poaaeaa  no  apeoial 
features  of  interest. 

It  remains  for  oa  to  briefly  consider  the  chrono- 
meter or  detent  escapement,  as  it  is  occasionally  em- 
ployed in  pockety  watches.  Although  it  ia  without 
qneetionby  far  the  best  for  tbe  marine  chronometer, 
many  competent  horolog^a  maintain  that  a  mia- 
take  is  made  when  tbis  eeoapement  is  used  for 
watches,  aa  ita  action  is  liable  to  be  disturbed  by 
■bocka,'  BO  that,  whilemoreexpendvetban  the  lever, 
it  ia,  for  a  watch,  not  anperior  to  it  aa  a  timekeeper. 
Tbe  detent  escapement  was  devised  by  P.  Le  wf , 
and  applied  by  him  to  a  marine  dmmometer  m 
1766.  Its  form  was,  however,  modified  by  Ber- 
thoud,  Arnold,  Earoahaw,  and  Bregnet,  so  that 
ita  present  form  cannot  be  claimed  by  any  aingle 
inventor.  The  design  uanally  met  with  is  shown 
in  tbe  diagram.  At  f  is  Uie  axis  of  the  balance, 
which  is,  aa  in  the  previous  cases,  omitted  in  order 
to  avoid  oonfusion.  On  this  are  carried  two  at«el 
discs,  F  and  E,  in  which  ruby  pallets  are  fixed.  A 
ia  the  esoape-wheel,  one  tooth  of  which  ia  repre- 
sented locked  gainst  a  ruby,  b,  carried  on  a  spring 
arm,  B  6,  to  which  a  very  light  gold  spring,  D  s,  is 
fixed.  Consider  the  balance  to  rotate  in  ue  diieo- 
tion  of  tbe  arrow,  the  pallet  in  F  will  merely  laise 
the  spring,  D  D,  out  of  contact  with  the  extremity 
of  B  b,  and  the  balance  will  cobtinme  its  movement 
nntil  arrested  by  the  action  of  the  balance-apring. 
In  the  return  vibntion,  tbe  pallet,  instead  of 
merely  raising  d  d,  will  force  the  entire  piece, 
B  b  D,  towards  the  right,  releasing  a  tooth  of  the 
eaCftpe-wheeL  A  tooth  will  &unediat«ly  fall 
agamat  e,  and  oonunnnicale  the  impolae  to  the 
balance,  and  the  spring  will  fall  back  into  its  plaoe 
br  ita  own  elaalioiiy,  aneating  the  movement  of  a. 
Tm  balance,  then,  reoeiTes  one  impulse  for  eaoh 
dontte  vibration,  and  in  tliiB  respect  the  escapement 
— — "^'uthe  duplex.* 

w  bnefly  described  the  more  iaiportant 


vbkh  a*  lMba«  «M  tedaUtdSi  Me.  a.  JHtacm  1  4od  th^  D« 
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escapemanta  met  with  in  portable  tim^ 
will  be  well  to  say  a  few  words  in  ngud 
relative  merits.  The  first  tliree  deaof 
^ftgo,  cylinder,  and  duplex,  are  always  d 
influence  of  the  motive  loioe,  wbereas,  ia 


Fra.  IQ. 

and  detent  escapements,  the  balance  is  onl; 
during  brief  mtervals  to  unlock  the  esc 
and  receive  the  impulse. 

Now,  in  every  well  made  balanoe-api 
viding  it  be  of  soffloient  length,  there  is 
that  possesses  the  property  of  isochn 
virtue  of  which  all  the  vibr«tiaoa  erf  an 
balance,  of  whatever  exteait,  witliin 
limits,  are  performed  in  equal  intnnla 
and  an  isochronal  yStniion.  ia  ohaiMt 
the  tact  that  the  fame  exerted  by  tl 
is  always  proportional  to  the  an^  thra 
the  balanoe  is  tnzned  faun  ita  pMltiaa  o< 
in  every  form  of  eaoapemetit  Otm  b 
dming  which  the  balanott  reoaivw  ita 
when  the  dioradw  of  Uia  moramait  ia  si 
aa  to  be  destmctiTe  of  tbeoralioal  iMM^ni 
however,  tUs  la  a  legnlar  mfl^iwme  oen 
each  vfbntion,  it  ia  qnite  poadde  total 
aooonnt,  bo  loo^  aa  it  doea  iKit  tbit  hma 
rate  limito,  aad  thna  te  arnwrii  pKntlwl  Mill 
But  if  the  impnlaeTarieabmndtluMli 
vibrations  are  no  kiwer  penonudi*  m 
and  hence  we  see  why  if  ia  tlwtb  thai 
detent  vnKpaaxutB  a  rmj  aav  a|nauarfi 
fornu^  in  the  mottf*  um  ii  aaaalV 
variatuDa  ia  thia  fttM  fendafellr  iiM 
diffioolty  In  adjiiatfas  th#  iaodBBil^  i 
portionatelr  innioaaa  intil  »  nirt  k 
beymd  wUob  it  beoomaianMnlk  Bi 
hi%iit  tka  laalniiit  B^inoBttB  Mm 
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miaBf  and  the  same  may  be  said  in  a 
•f  the  duplex. 

Lsiderations  lead  me  to  refer  more 
to  that  mnoh  yexed  question  as  to 
18  advisable  to  retain  tne  fusee  in  the 
ch,  seeing  that  it  has  been  abandoned 
ther  watch-produoing  country.  I 
.hink  that,  in  writing  on  this  subject, 
makers  have  missed  the  real  point  at 
lat  the  advocates  of  both  views  have 
eir  side.  In  the  first  ^lace,  it  is  no 
t  of  high-class  timekeepmg  to  observe 
nly  at  intervals  of  say,  24  hours, 
\b1  period  elapses  between  successive 

S  Absolute  coincidence  with  the 
er  such  conditions  only  shows  that 
nring  the  first  12  hours,  when  the 
of  the  mainspring  were  in  action,  was 
>y  a  loss  during  the  last  12  hours.  Let 
»,  consider  a  going  barrel  and  fusee 
while  being  wound  up  every  24  hours, 
ually  good  rate  when  examined  at 
12  hours,  all  question  of  compensa- 
perature  being  of  course  eliminated  by 
them  at  the  same  degree  of  heat,  the 
3  being  the  same.  The  motive  force 
ig  barrel  is  certainly  less  constant  than 
isee  [a  fact  which  was  practically 
i  by  means  of  a  lever,  with  a  sliding 


I  weight,  fixed  to  the  winding  square  of  a  fusee 
watch  and  of  a  going  bamuL  watch  successively, 
the  escapement  bein^  in  each  case  removed.  It 
was  shown  that  each  rum  of  the  fusee  was  able  to 
lift  the  lever  without  altering  the  position  of  the 
weight;  but,  with  the  going  barrel,  this  weight 
had  to  be  gradually  moved  towards  the  centre,  to 
correspond  with  the  decreasing  motive  force].  As 
we  have  seen  that  the  adjustment  of  theisochronism 
becomes  more  difficult  as  the  variations  in  the  im- 
pulse become  spreater,  the  conclusion  to  which  we 
are  forced  is  £at  more  skill  has  been  required  to 
adjust  the  going  barrel  watch.  It  is  obvious  that 
the  amount  of  variation  in  the  arc  of  vibration 
depends  on  several  conditions  that  may  be  more  or 
less  favourable.  M.  Philip^  found,*  as  the  result 
of  a  great  number  of  expcnments  on  going  barrel 
watcnes,  that  this  variation  varied  from  112^  to  65^ 
in  24  hours  according  to  the  form  of  spring  and 
the  mode  in  which  it  was  fixed  in  the  tiarrel,  but 
he  does  not  state  the  extent  of  the  initial  arc. 
The  curve  in  Fie.  17  exhibits  the  results  of  ex]^eri- 
ments  made  by  M.  H.  Bobertf  on  the  same  subject. 
He  found  that,  by  increasing  the  motive  force  in  one 
of  his  going  barrel  chronometers  from  300  p^ammes 
to  2,500  gnrammes,  the  arc  of  vibration  mcreased 
gradually  out  not  uniformly  from  135*  to  490*. 
Mousq[uet,t  in  discussing  these  results,  directs 
attention  to  the  remarkable  fact  that,  if  we  take 


f0  96 

Fio.  17. 
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I  of  the  efficacy  of  the  im|>ellinfi^  force 
i  the  arc  of  vibration  divided  by  the 
ire  shall  find  a  maximum  at  the  point 
tg  to  370^  arc  of  vibration,  and  a 
of  1,300  grammes.  Of  course^  this  num- 
koed  by  a  great  variety  of  circumstances 
Lth  the  constmction  and  design  of  the 
,  80  tliat  it  oannot  hold  good  in  all 
he  snbiect  is  well  worth  investigating 
a  number  of  ohronometers  of  different 
tihere  seems  good  reason  to  suppose 
laflbird  a  datum  for  determining  by 
the  most  advantageous  motive  power 


da  with  this  curve  of  M.  Bobert^s,  I 
two  ourves,  Fig.  18,  representing  the 
DM  in  the  strong^  of  mainsprings  on 
eiu-known  princinlo  of  the  indicator 
liey  lie  selected  from  a  number  given 
kr/  and  the  upper  curve,  b  b,  refers 
for  %  watdh  gcSna  15  days,  while  the 
L  JLf  bekmgs  to  Qiat  of  an  ordinary 
of-  flis  flame  general  dimensions,  and, 
wilb  «  going  barreL  A  few  words 
0  flsplam  the  mode  in  which  they  are 

tksatiw  OB  VoOem  Horology,"  p.  670. 


drawn.  Heights  measured  on  the  equi-distant 
vertical  lines  represent  the  force  of  the  spring,  and 
each  of  the  equal  horizontal  spaces  corresponds  to 
one  oomplete  turn  of  the  barrel.  Thus,  the  diag^m 
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Fia.  18. 

shows  that  spring,  B  b,  makes  about  7  turns,  and 
A  A  makes  only  5}.  Assuming  5  turns  of  b  b  to  be 
used  in  the  course  of  the  15  days,  we  see  that  the 
imi>eUing  force  will  var^  from  about  2*6  lbs.  to 
1*8  lbs.,  so  that  if  its  imtial  arc  of  vibration  was 
870^,  its  final  arc,  judging  from  Bobert's  curTe« 
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will  only  be  about  275^.  The  one-day  spring 
18  cbaracteiised  by  the  same  degree  of  yaria- 
tion.  Assuming  four  turns  to  be  brought  into 
action,  the  initial  impelling  force  is  0*7  lb.,  and 
that  at  the  end  0*35  lb.,  so  l£at,  with  the  same  arc 
when  fully  wound  up,  it  will  fall  to  about  275^. 
This  spring,  A  A,  is  eyidently  a  good  specimen  for 
a  going  barrel  watch,  as  may  be  judged  from  the 
flatness  of  its  curve,  and  yet  its  isochronal  adjust- 
ment will  require  to  be  correct,  through  a  range 
of  at  least  lOO^'. 

I  have  taken  the  maximum  arc  of  370^  as  being 
that  to  which  the  investigations  of  M.  Mousquet 
point  as  the  best.  It  is,  however,  important  to 
remember  that  they  can  only  be  regarded  as 
applying  to  the  particular  watch  or  chronometer 
of  M.  Bobcrt*s  that  he  is  discussing,  and  in  any 
other  watch  a  different  angle  would  probably  be 
found  to  correspond  to  this  maximum  effect, 
dependent  on  various  conditions  as  to  the  escape- 
ment, &c. 

I  must  not  omit  to  mention  a  further  important 
advantage,  secured  by  rendering  the  motive  force 
uniform  by  the  aid  of  a  fusee.  Probably  the 
most  neglected  adjustment  in  a  watch  is  that 
which  is  necessary  in  order  to  ensure  an  equal 
rate  in  varying  positions.  When  lying  flat  the 
friction  is,  as  a  rule,  less  than  in  a  vertical  position. 
The  rate  is  therefore  seriously  modified  by  the 
change,  and,  on  altering  the  position  of  the 
watcm  in  a  vertical  plane,  the  rate  is  subject  to 
still  further  modification,  mainly  owing  to  the 
influence  of  gravity.  It  would  be  of  no  general 
interest  to  attempt  a  discussion  of  this  question, 
but  I  will  only  add,  that,  if  the  motive  force  is  not 
approximately  imiform,  the  requisite  adjustment 
becomes  almost  impossible. 

The  additional  cost  of  a  fusee  is  so  slight  as  not 
to  be  worth  considering,  and  it  seems  fair  to  con- 
clude that,  if  in  6uch  high- class  watches  the  fusee 
and  chain  are  abandoned,  additional  care  and  skill 
must  be  devoted  to  the  isochronal  and  other  ad- 
justments, and  there  will  bo  an  increased  risk  of 
derangement  in  the  cleaning,  &c.,  by  any  but  the 
most  skilled  hands.  The  number  of  springers 
competent  to  undertake  the  best  work  is  already 
so  limited,  that  it  seems  most  unwise  to  risk 
farther  reducing  their  number  by  increasing  its 
difficulty. 

It  will  be  understood  that  I  have  hitherto  spoken 
only  of  the  very  highest  branch  of  the  watch- 
maker's art.  Whether  the  fusee  should  be  retained 
in  ordinary  watches — watches,  that  is,  which  have 
to  compete  with  foreign  produce — involves  other 
considerations,  which  I  hope  subsequently  to 
refer  to.  But  it  will  be  a  matter  of  regret  if, 
in  the  highest  branches  of  the  watch  trade,  the 
fusee  is  abandoned  in  favour  of  the  going  barrel, 
as  we  have  it  in  the  present  day.  I  have  not  seen 
that  any  advocates  of  the  fusee  in  the  recent  dis- 
cussions have  drawn  attention  to  the  fact  that 
Henri  Bobert,  a  strong  advocate  of  the  going 
Imrrel  even  for  chronometers,  urged  that  the  fusee 
should  be  retained  in  high-class  watches,*  because 
the  space  available  for  the  barrel  is  limited,  and 
it  is  therefore  impossible  to  employ  a  mainspring 
witli  10  or  12  turns,  as  in  his  marine  chronometers. 
^  There  have  been  few  such  «axiie&\.  tL^^ocaX/^ 
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of   the   going  barrel    as   M.    Bohett,  ud  Is 
testimony  in  favour  of   the  English  pnciieeii 
therefore  of  special  value.    And  he  is  iir  ii« 
being  alone  in  this  matter.    It  has  htamh 
fashion  at  the  present  day  to  upbraid  b^ 
makers  for  retaining  the  fusee ;  but  if  anyoMifl 
stud;^  the  horological  literature  of  the  CoD&iii 
he  will  be  surprised  to  find  how  many  of  tbebdt 
known  authorities  are  favourable  to  its  retotioi 
in  the  case  of  high-class  watches.    Bendei  Me 
ing  a  ready  means  of  equalising  the  motiTeionib 
the  fusee  possesses  yet  another  very  impottai 
recommendation.    If  an  ordinary  mamspriDgte 
fully  coiled  up  in  a  barrel  so  as  to  "cboke  si 
the  arbor,  forming,  as  it  were,  a  soHd  block,  i 
then  allowed  gradually  to  imcoil,  the  inner 
will  remain  in  dose  contact,  and  the  outer 
will  be  the  first  to  release  tiieinselves.   Tbail 
motive  force  due  to  such  a  spring  will, 
the  greater  part  of  its  uncoiling,  be  modifiedl 
the  adhesion  between  these  coils,  diminishing 
the  oil  becomes  thicker.     The  variability  is  jl 
motive  force  is,  then,  itself  a  variable  qi 
Now,  if    instead  of    being   of    uniform 
ncss  throughout,  the  spring  be  suitably 
so  that  the  thickness   increases  gradiully 
within    outwards,  it   is    evident    that  the 
may  all  be  caused   to  separate   from  the  M 
for    the    tendency  of   the  outer  coil  to  tarn 
is  greater  relatively  to  the  mean  strength  at  t 
spring,  than  it  is  in  the  case  of  uniform  thidal 
As  all  the  coils  are,  therefore,  apart  throng 
the  period  of  winding,   the  irregularity  doi' 
variable  friction,  &c.,  is,   in  great  part,  avoiii 
But  such  a  spring  could  not  be  used  in  the  p|i 
barrel,  since  there  is  even  greater  variational 
force  exerted  as  it  runs  down  than  in  the  ofdfll 
— a  fact  which  was  prominently  brought  od 
the  experiments  of  M.   Philippe,  above  rdii 
to.    The  correcting  action  of  the  fusee  is,  thfl 
fore,  the  more  requisite. 

The  difference  in  the  mode  of  unwinding  of  I 
two  forms  of  spring,  is  exemplified  by  the  di 
Figs.  19, 20,  and  21  (p.  68  n.  The  first  of  theieM 
a  mainspring  fully  wound  up,  so  that  all  the  fl 
are  in  close  contact.  A  spring  of  unifonn  thiAd 
begins  to  open  out  in  the  manner  indiortrfi 
Fig.  20,  and  must  evidently  occasion  a  il 
siderable  variability  in  the  motive  force 
adhesion.  The  tapered  mainspring,  as  used  i 
best  English  watches,  will  open  out 
the  manner  indicated  in  Fig.  21»  so  that  thsi 
fiuenoe  of  adhesion  is  in  great  peat  avoidf^^ 

The  fact  that  the  fusee  is  of  such  vabeM 
serve  as  a  stimulus  to  the  invention  of  ii 
ments  in  the  going  barrel,  for  there 
real  objections  to  the  ordiDttiy  form 
English  watch,  and  a  reliable  goiDg  huA^ 
secures  an  equally  unifonn  tnawmiMioii  of  ^ 
is  much  to  be  deared,  as  it  wonld  lotm  ai 
point  for  the  designing  of  a  neiw  calliper, 
changes  have  beoi  suggested  with  wlaA,] 
ever,  1  will  not  now  detain  yon,  and  mani ' 
tions  have  been  ^ropOBed  io  the  en^NB^N 
accoimt  of  the  vanahuity  in  tke  molift  foniii 
from  any  other  canae;  but  none  of  flMki 
been  pennanently  and  oom^^kMf  noooM^ 
compared  with  a  wellnxniatniotodniBeMitf 
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M  of  oheRp  Wdtohes,  are  utterly  unreal  aa 
I*  the  well  made  and  htKbl;  adjusted  EnglisK 
.  ^Quia,  it  is  frequently  sMerted,  that  they 
BcoU,  if  not  impossible  of  repair  by  country 
aaken;  bat,  l  would  ask,  is  a  workman 
■imot  repair  a  fusee  the  proper  person  to 
mated  with  a  highly  adjusted  watch  at  all  F 
ing  DOW  consid^i)d  the  precautions  that  are 
wittt  a  view  to  avoid  or  neutralise  variations 
motive  force  in  a  watch,  it  remains  for  me 
B  few  words  in  regard  to  the  other  principal 

of  irregnlaiity — variations  of  temperature. 
wbo  denre  a  fuller  discussion  of  the  question 
igr  to  a  paper  which  I  read  before  the  Society 
■,  in  Marco,  1879,  on  "  Compensatiou."* 
n  the  temperature  of  a  batonce'Spring  is 
d,  its  elastic  force  becomes  greater,  the 
ions  are  therefore  performed  quicker  and  the 

gains ;  the  converse  is  the  cose  when  heat 
ilied.  Now  the  period  of  vibration  of  a 
*  depends  on  the  distance  between  the  axis 
ition  and  the  rim,  varying  directly  with  this 
Be,  BO  that  if  the  radius  can  be  reduced  in  a 
r  exactly  oorreaponding  with  the  reduction 
)  elastic  force,  the  leXa  will,  theoretically, 
a  the  same  at  all  t«niperatiu«8.  Such  an 
lie  adjustment  has  not  yet  been  secured,  but 
-  doaa  approximation  has  been  reached,  and 
lance  shown  in  Fig.  9,  p.  671,  is  sufficient  for 
aket  watches  and  is  nnivereally  used.  It  will 
n  that  the  rim,  instead  of  being  a  continuous 

of  bi«as,  steel,  or  gold,  is  formed  of  two 
I,  brass  and  steel,  with  the  former  on 
je,  and  it  is  cut  tbrough  in  two  pli 
.gold  screws  ore  inserted  at  intervals  round 
in,  and  the  principle  of  its  action  is  as 
ft; — The  expansion  of  brass  for  a  given 
f  taanpoatuie  is  greater  than  that  of  Bt«el ; 
anponte  arm,  then,  will  become  more  curved 

1m«  is  applied,  anjd  the  free  extremity  will 

inwards  towards  the  axis  of  the  balance, 
inf  with  it  of  coarse  the  gold  screws.  Thus 
obon  is  equivalent  to  a  reduction  in  the 
ite  of  tiie  Dslance  since  the  greater  poitii 

weight  is  brought  in  towards  the  centre, 
te  adjostmrait  m  the  compensation  consists 
-T  in  SO  placing  the  screws  that  this  effect 

Be  proptwtionJ  to  the  change  in  the  elastic 
of  toe  spring.    iSaaj  other  forms  of  balance 

baa  (nneated  for  use  in  chronometers,  but 
JBO  iliiiMTmrl  is  abnost  exclusively  used  ic 
IN,  atti  aeoores  a  very  high  degree  of  regu- 
',  U  voperly  adjusted.  But  by  no  means  all 
t  midiM  provided  with  these  balances  are  so 
lad,  and  m  very  many  cases  a  good  plain 


is  to  be  prof ei red,  especially  in  n 
moderate  priced  watch.  At  the  same  tune  it  is 
probable  tbat  a  weU-proportioued  compensation 
balance  with  cut  rim,  that  is  unadjusted,  will  do 
something  in  tbe  direction  of  counteracting  the 
effect  of  variation  of  temperature,  an  effect  that, 
according  to  Delamorche  aud  Floix,*  amounts  to 
about  1 1  seconds  per  2i  hours  per  1"  C. 

The  compensation  balance,  like  the  isochronal 
spring,  is  not  equally  applicable  to  oU  forms  of 
escapement.  Thus  the  verge  is  subject  to  such 
variable  inflneuces  that  the  irregularities  due  to 
temperature  are  only  a  few  of  those  to  which  it  is 
liable ;  the  cylinder  and,  to  a  less  extent,  the 
duplex,  have  a  natural  power  of  compensation,  as 
already  explained,  just  as  they  have  a  natural 
isocbronism.  But,  for  reasons  similar  to  those 
aJready  given  when  speaking  of  isochronism,  the 
lever  and  chronometer  escapementsin  their  highest 
perfection  require  it. 

Hasty  though  this  account  has  been,  I  trust  I 
have  said  enough  to  indicate  what  intelligent  and 
skilled  work  is  required  for  the  adjustment  of  a 
watch,  oven  after  all  its  parts  have  been  property 
constructed.  The  degree  of  perfection  now 
attained  to  is,  in  a  sense,  more  remarkable  than 
tiiat  of  the  marine  chronometer,  for,  besides  being  of 
smaller  dimensions,  it  involves  an  additional  and 
troublesome  adjustment,  that  for  position.  The 
productions  of  some  of  our  best  makers  are  really 
remarkable  for  their  accuracy,  a  watch  that  does 
not  vary  more  than  half  a  second  in  24  hours,  in 
different  positions,  being  frequently  met  with. 
Now,  as  it  is  physically  impossible  to  secure 
absolute  perfection,  I  am  disposed  to  think  that 
this  must  be  regarded  as  a  near  approach  to  the 
limit  to  be  attained  with  certainty.  In  what 
direction  then  must  future  advance  be  looked  for  P 
There  seem  to  be  only  two  possible  avenues.  A 
more  general  distribution  of  high-class  time- 
keepers aud,  SB  tending  in  that  direction,  a 
simplifying  of  f  heir  construction,  and  therefore  a 
lowering  of  their  cost  of  manufacture. 

'Watchmakers  may  he  disposed  to  doubt 
the  possibility  of  simplifying  the  English  watob. 
but  they  should  remember  that  the  history  of  all 
radical  improvements  in  machinery  exhibits  a 
tendency  towards  simplicity  ;  where  the  converse 
appears  to  be  the  case,  itwill  generally  be  found  that 
a  tool  or  instrument  has  been  made  more  automatio. 

With  regard  to  the  more  extended  use  of  high- 
class  watches,  I  would  refer  to  a  practice  muoh  in 
vogue  in  Switserland,  whitih  it  is  stated  has  greatly 
helped  to  extend  the  trade.  I  mean  the  testing  of 
watdies    at  an  observBitor^,  m  -maitpfe  gM-aoR- 
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meters  arc  tried  at  Oreenwicli,  or  thermometers 
at  Kew.  The  rate- papers  thus  obtained  iuero 
doufatlesB  boen  in  many  comb  ntterly  valueless  and 
misleading,  owiog  to  the  fact  that  the  commonest 
wateh  may  often  be  found  to  go  with  lemarkabls 
regularity  for  a  limited  period,  but  if  the  trials 
were  continued  for  a  sufident  length  of  time, 
uoder  varying  conditions,  by  a  properly-constitutoi 
anthority,  they  could  not  ful  to  be  of  great  service, 
as  affording  reliable  evidence  of  the  degree  of 
Accuracy  to  vhich  our  best  makers  have  nov 
attained.  Foreign  competitorH  have  fonnd  tho 
advantage  of  such  gnarantees,  and  it  is  impossiblo 
but  that  they  should  be  of  use  hero.  They  might 
almost  be  compared  to  the  hall-mark  on  a  piece  of 
plate,  which  affords  a  seoarity  that  cannot  be 
eainsaid,  and  is  independent  of  the  faith  that  the 
buyer  may  oi  may  not  have  in  the  seUer. 

One  other  point,  in  regard  to  these  rate-papers, 
which  affords  food  for  thought  to  EngUtOi  makers, 
and  should,  I  venture  to  think,  stimulate  them  to 
renewed  efforts.  Dr.  Hirsch,  the  director  of  the 
Observatory  at  Neuchatel,  publishes,  in  bis  annual 
report,  a  statement,  showing  the  mean  of  the  results 
obtained  on  watches  submitted  for  triaL  These 
results,  for  the  last  1^  years  are  as  follows : — 
YABUTioir  (m  SaooiniB). 


Y». 

Dnily. 

Lying  ^H««iDg. 

Petl-G 

186« 

18SS 

0-88 

618 

0-3S 

0-74 

3-66 

O'Se 

1867 

0'6S 

357 

0-lS 

isea 

0-67 

2-44 

0'16 

1S6S 

0-60 

2-43 

0-14 

ISTO 

0-64 

2-37 

0-14 

18TI 

o-as 

1-90 

0-13 

1872 

0-o2 

199 

0-16 

18T3 

0-62 

2-fi9 

0-16 

18T4 

o-as 

2-27 

0-16 

187S 

0-46 

l-flT 

013 

1876 

0-53 

2-16 

0-12 

1877 

0-61 

I'SS 

1878 

o-oo 

2-10 

O-IO 

The  general  conolnsion  to  which  these  figures 
point  cannot  be  mistaken,  and  English  makers  may 
well  envy  their  Swiss  brethren  the  possession  of  so 
satisfactory  a  record  of  progress. 

In  concluding,  I  would  refer  to  one  other  means 
by  which  the  demand  for  high-class  watches  might 
perhaps  be  increased.  As  Ur.  Ellis*  has  pointed 
out,  the  establishment  of  pulJio  clocks  iniUoating 
aeconds,  besides  being  of  very  great  convenience 
to  chronometer-makers  for  testing  their  regulator 
idooks,  may  induce  purchasers  to  become  possessed 
of  timekeepers  of  high  quality,  as  titay  will  have 
the  means  at  their  disposal  of  verifying  tbeii 
accuracy.  The  distributiini  of  true  time  is  becoming 
every  day  mora  general,  so  that  we  may  hope  this 
inflnenoe  will  be  f^t  by  the  trade. 

{The  following  blooks  have  been  kindly  lent  to  Olus- 
tato  this  leotnre :— Fig.  1  {on  g.  686)  taken  bam 
Samiior's  "Treatise  on  Uodam  HMology,"  by  Mr. 
Tripplin;  Figs.  ID  and  11  are  trcaa  Sir  £.  Beokott's 
"Oooks,  Watohoh  and  Bella"  (On»hy  Lookwood  ft 
Op.}.  1ST4;  KgB.S(p.S71)andl6tn'thaeditcrofae 
JcrpftytaifJeiiniaf;  aadRgB.12,13,14byMB»n«.8pom.] 


DOKSBHO 

(Hrfon  OKtmud  from  p.  <!>. ) 

The  meeting  of  Friday,  24tii  June,  n 
the  Society  of  Arts,  the  TuoonntMa  Sni 
in  the  chair,  and  Lord  AlfEZD  S.  Cbi 
assessor. 

SsmoH  D  I.  ~  Kttus  n»  H»iT;nr  ixj>  Itu 
or  Tsi  Sick  Book. 

Lady  Btrangford  read  a  paper  on  "  Tnoli 
of  Health  in  Elementary  Sohoola." 

Blr  Eeniy  Cole  said  that  nothing  more 
simple,  or  oonvindng,  even  to  Whit^iall  oS 
been  read  in  the  Congress.  Lady  Stnnj 
entirely  proved  her  oaso,  that  a  ImowUdp 
bodies  would  lead  most  cfFeotnally  to  tha  ao 
of  other  education  in  the  ahape  of  reading,  wr 
aridunctie.  The  ladies  of  the  Congreas  ong 
the  Lords  of  the  Council  no  peaee  until  they 
them  learn  by  heart  ]^dy  Strangford's  papei 

St.  Chadwiok  reootniuetided  the  formatioD 
for  practical  teadiiiig  in  this  direction,  in 
aooonnt  should  be  given  of  the  working  of  it. 
forth  tnere  generalities  was  not  sufBdent,  and 
to  be  of  any  value  shoidd  be  proved  and  tried 
saquaiuted  with  a  lady  who  had  laid  down 
allow  no  oolda  in  her  house,  and  her  reeo 
coarse,  entailed  care  on  her  part  that  Uia  m 
members  of  her  household  Bbonld  not  zemai 

should  OB  prevented. 

■ii  Hsniy  CI«U  Oiought  it  women  would  oca 
honaaholda  by  laying  down  sncb  ndes  as 


Pnwr  read  by  Xln  Xaiy  KarUnaan  c 
the  Laws  of  Health  in  Schools." 

■r.  Chadwlek  said  knowledge  so  exo 
alirtnlH  be  p^rtieularly  addrcaBeJ  to  Um  n 


conducted  thor  deliberatioQS,  and  whieh  hi 
■ — 1  nnn  of  money,  hod  proved  to  have  bas 

olation  of  sanitair  laws,  and  a  lady  me 
recently  made  very  ill  mxa  dtting  oret  a  n 
— ~^ing  in  oommnnioation  with  on  dd  ssv 

been  allowed  to  rcnuin  tbve.  Needles 
the  defect  was  i 


health,  required  o 
Bohoola  connected  with  that  body,  vherak 
filthy  children  maawd  togetiwr,  in  ''***~f*  of 
rules,  the  oaaeaof  siekncss  reachod  30  per  on 
in  another,  condncted  in  aootBdaDoe  wnk  ttf 
health,  the  pw-oentage  of  iHiiow  was  aij  14  ] 

Paper  read  br  l^M  PMahCT,  H.B.,  a 
Eules  of  Health  in  K ' <(---.-.. 

Mrs.  Bnthedand  Orr'a 


puK,  on  th*  "IWn 
.^AOwWg*  irfOsl 
Bdaidai»heatBsMd 


tion,"  was  read  t^  lady  St 
Krs.  PriMtley  antinly  — — — "r^  fn  a*i 


use.     If  WD  ooBld  dlvcat  ■ 


r  •ntanly  nwifsiTwd  m  aafM 
herownldM  tl^  ltei#l 
^.v  _. 1»  ha  of  ^ajmi] 


.  an  vim  Ml.* 
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Cole  quite  agreed  that  too  maoh  science  Xr.  Pope  said  certificates  were  given  by  the  Society 

d  in  teaching  children  from  seren  to  ten  of  Arts,  and  ho  knew,  as  a  lecturer,  how  they  were 

striyen  for  in  classes.    Every  one  of  his  ladies  in  an 

t  thonght  a  recommendation  should  bo  ambulance  class  had  takenfirat-class  oertifioates,  but  he 

EduoaSon  Department  to  put  forward  a  ^f**  «°"y  *«  ^^  ^^J^^  ^'^^^i?'^!^^'    ^ 

iTBt  extra  subject  in  boy8»  i^hools  should  ^^"^  °^**«"  J'^'^e  ladies  eawly  took  the  first  place. 

,  juit  as  the  first  extra  subject  in  girls'  Xr.  Edwin  Chadwick  maintained,  as  a  fundamental 

.  be  domestic  economy.    Two  extra  sub-  axiom,  that  the  home  and  the  child  were  the  chief 

taken  in  all  schools  under  the  Depart-  domain  of  woman.     If  the  tenour  of  the  papers  read  by 

never  heard  of  French  and  Latin  oeen  ladies  at  this  Congress  of  Domestic  Economy  were  fairly 

leea  suggested.  considered,  it  mu8t  be  admitted  that,  on  the  whole,  those -^ 

ole  said  that  they  were  so  taken.  5»P«?  were  calculated  to  extend  and  vindicate  that 

.•                   ,  domam  by  their  advocacy  and  demonstrations  of  the 

t  thought  possibly   a  particular  reason  useful  and  the  practical,  as  by  living  and  applied  science 

•r  that  in  London  just  asm  Kidderminster,  against  the  dead  languages,  and  the  theoretical  and 

ght  drawing,  because  it  would  afford  them  useless  too  long  intruded  by  scholiasts. 

1^^ mu^i^  reqiiS^y  the  manufac-  ^*J^^  ^7  ^^^^  Louisa  Twining,  on  *'  The  Prevention 

own!  Certainly  nS  8ubje<S  could  be  taken  <>*  ^>^Beaaer  read  by  Lord  Alfired  ChurchiU. 

Lcstic  economy.     One  necessity  for  teach-  Paper  read  by  Mr.  Pope,  **  Health  in  the  School- 

f  was  the  great  expense  of  diagrams,  for  room.*' 

ext-books,  though  they  enable  teachers  to  jiadame  Lofving  said  it  was  not  sufficient  to  teach 

pect^,  could  not  bnng  the  matter  home  j^  ^^  principles  of  domestic  economy ;  they  should 

1.    Prizes  Mid  certificates  might  bs  given  ^  ^     y^^  ^^  ^     ^^  ^^^^  ^^  own  bodies  organs 

rashmg,  and  otiier  branches  of  domestic  j^,  ^he  performance  of  physical  functions  which  were 

men  would  soon  learn  to  look  out  for  the  ^  theiMelves  sufficient  for  .tiie  preservation  of  their 

.  wives  among  the  young  women  who  held  ^ealtii.    As  far  back  as  1830  that  had  been  done  in 

'*  Sweden  by  Dr.  Ling,  and  the  State  there  soon  took  up 

ly  of  Alderley  had  had  a  long  experience  of  the  matter  as  one  vital  to  the  common  weal.    The 

aching,  and  had  as  far  back  as  18  years  ago  Swedish  military  system  was  based  on  that  g^ymnastic 

of  girls  in  the  country  on  physiology,  and  training,  and  another  branch  was  medical  gymnastics, 

ed  tne  interest  they  took  in  tiie  diuection  for  the  cure  and  alleviation  of  injury  and  dia^use. 


upils  to  n^ioe  hMments  and  tiMraes  of  ^^^  y^  shortened,  and  that  the  actiial  force  of  the 

exposed  in  the  butchers    shoM,     She  had  ^^    j^^  Y)ee!i  hirgely  increased.    Even  tiie  Russiana 

T  diildren  at  home,  and  had  m  aU  ^ses  had  adopted  Ling's  8y8t«n, 

hildren   take  a  great   interest  in  these  mt            o      ^ 

wily  understand  Siem.    It  was  often  said  I*ap«  ^^  'K"-  Johnstone  (of  Hastingj),  on  "  Preven- 

daea  were  inferior  to  those  of  richer  people  ^'on.  of  Epidemic  Disease,"  was  read. 

»,  but  if  diould  not  be  forgotten  tiiat  tiiey  Kr.  Chadwiok  pointed  out  that  the  essence  of  the 

tiwiohing  by  seeing  theirmothers  handling  paper  was  home  treatment  of  disease  where  iadation 

od,  which  children  in  the  higher  classes  ^as  posmble.  as  in  the  upper  rooms  of  a  house ;  and  the 

1,  and  she  had  found  children  of  the  lower  poesibility  of  avoiding  contagion  vras  shown  by  the  fact 

:nto.  that  nurses  often  succeeded  in  protecting  themselves  for 

ley  knew   something   of   the  slums   of  7^ars. 

.burgh,  and  Leeds,  and  could  speak  to  the  Sir  Henry  Cde  said  school-rooms  ought  not  to  be  in 

»f  the  working  class  of  children.    After  so  bad  a  condition  as  had  been  described  by  Mr.  Pope, 

ir  intelligence  toned  down  by  their  being  as  the  inspectors  had  power  to  report  upon  them  when 

3.    A  rational  basis  should  bo  given  to  not  up  to  standard ;  but  the  fault  lay  in  the  absence  of 

he  acts  they  were  to  perform,  and  when  a  system  on  which  to  proceed.    Mow  imperfectiy  the 

ation  was  given  them,  they  were  taught  inspeotors'  work  was  done  was  shown  by  the  fact  that 

pidly.  in  1879  they  had  reported  only  four  schools  as  teaching 

;ole  considered  these  subjects  should  not  ~±*^',!S.\^  ^nn^>,i!Sf  t{II!f^ 

.  >'.4_.  •!»,*  ..  «^«..^  ...i.:z>ra.     Ti.«  were  no  leas  than  300  in  wmcn  that  was  done  tbronga* 

-extras,  hut  «?  pmnary  suh^eote.    ^le  ^  country.    That  kind  of  inmootion  was  a  work 

f5"^g!?}'iSi^^li?.''Ll?'!^^  to  which  woi^  alono  could  paySffioient  attention; 


kSJL^^Sf^  ^^J  "^mI^L^  »"d  the  memhets  of  the  Congr^'should  never  rest  untU 

ttZsls^^r^^hSgh&Sfd  "'«'^"«'«°"*°'.$??r"?^"Ht::i^i''js^^^,s' 

<  women   of  ^  working  L>ses  were  women,  wm  provided  for  hefore  theologies  were  taught, 

irriage,  and  the  tyrant,  man,  was  no  doubt  Lady  Straagford  made  a  few  concluding  remarks,  and 

r  it ;  out  if  boys  were  taught  something  of  the  meeting  separated. 

theV  might  do  more  when  men  to  allenato  

.    -                       ,  .V    X           *  x^  At  the  afternoon  meeting,  Lady  Btajh^KT  OP 

or  had  seen  in  some  of  the  towns  of  the    . ^,^,,^  .  j  xi.^  «v«:-  -«^  4.u«  tj^^  t  t>  ' 

«,claflfles  taught  by  means  of  models,  some  Aldbblby  occupied  the  chair,  and  the  Eev.  J.  P, 

jinff  given  out  for  the  children  to  say  during  FAXTinHOBPE  officiated  as  assessor. 

i  th^  were  pesfarming,  such  as  making 

Ing  open  windows  with  the  object  of  im-  Sbcixon  D  2. — ^Tbbht. 


?^^V^^^^^^^h^3^^^      Paper  read  by  Lady  Stanley  of  Alderiey,  on  "  The 
hllSftiS^  (WHomeCe^kfled  Industrial  School.'' 

isM  of  Uiafe  ohazaoter  oom^led for  the  use       Paper  by  Mrs.   Townsend,   "The  Girls'  Friendly 

Society,"  was  read  by  the  Bar.  J.  P.  Tauithorpa,  K.A. 
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AB80citttion  for  Befriending  Younff  aervants,"  wM  read. 

He  Rer.  J.  T.  rkuntluirp*,  in  invitiiig  Ihoae  preMmt 
to  join  ths  SerrantB'  Friendly  Society,  oiged  that  eer- 
TBiitA  Bhould  be  encouraged  to  opeo  acconnta  in  the 
eaTinge'  bajik  as  an  iroportant  maaiu  of  bringing  uboat 
the  refonofl  adTocaled,  One  way  of  inducing  ohUdren— 
and  possibly  through  them  their  pireDia— to  begin  to 
BBTB  vas  the  distnbution  among  them  of  poat-offiee 
■^amp  slip;. 

Ibe  BeT.  Mr.  Long  had  spent  a  long  time  in  India, 
and  had  had  considerable  experience  in  teaching  and 
training  women  in  the  East.  He  had  found  that  the 
great  mffloulty  iras  always  that  ineufBdent  attention 
was  paid  to  the  teaching  of  domestic  Bubjecta.  The 
ezampla  of  this  Congresa  would  not  be  oonflned  to 
England,  but  would  eitanA  to  the  East;  and  no  oonntry 
more  required  to  hare  inculcated  among  Uie  people  the 
principles  here  put  forward  than  India. 

Dt,  ICaan  said  that  nothing  too  strong  ooold  be  uid 
in  favonr  of  the  Girls'  Friendly  Society,  and  assured 
the  members  that  they  would  be  doing  a  good  work  by 
indnolng  as  many  aa  possible  to  join  it. 

Paper  read  by  Sev.  W.  L.  BlaeUey,  on  "  National 
Teautiing  of  Thrift  and  Providence." 

■t.  Q.  C.  T.  Bartley,  manager  of  the  National 
Fenny  Bank,  reminded  the  Coogross  that  their  object 
was  not  so  much  the  laying  down  of  principles  on  which 
the  world  was  to  be  reformed,  but  to  show,  in  apractioal 
way,  how  children  in  schools  oould  be  taught  to  be 
thnfty.  One  of  the  best  means  of  doing  that  was  by 
giving  a  simple  leeson  in  every  school  on  the  Penny 
Savings  Bonk,  and  on  the  Fost-ofSoe  Stamp  Savings 
Bank.  Post-offioe  forms  might  be  kept  in  schools,  and 
stamps  also,  On  which  the  children  might  be  induoed  to 
expend  theii  half -pence.  Thousands  would  in  that  way 
be  made  tlirift;.  Children  ooold  easily  be  made  bi 
understand  the  principle  of  the  savings  bank,  and  they 
would  soon  begin  to  feel  it  a  point  of  bonanr  to  have  a 
little  Bcoonnt  there.  That  kind  of  work  might  be  done 
with  great  advantage  while  waiting  the  arrival  of  the 
compulsory  system  shadowed  for^  by  Mr.  Blackley. 
'Watrte  vas  a  subject  which  was  seldom  looked  after  in 
Bohoola,  and  very  few  teachers  or  children  really  under- 
utood  its  eSecta.  Thrift  was  not  necessary  for  the 
wcrUng  classes  alone,  but  for  all.  Children  ooold 
easily  be  shown  that  waste  damaged  the  person  gnilty 
of  it  and  the  community  alike,  life  aasuranoe  should 
also  be  explained,  and  could  very  easily  be  made  intel- 
ligible by  the  teachers.  This  Congress  should  not 
make  the  mistake  of  carrying  out  anybody'e  speoia] 
scheme  of  thrift,  but  should  take  care  that  simple 
practical  instruction  upon  it  was  given  to  children  in 
the  schools. 

Dr.  Kann  read  a  paper  on  "  The  Formation  of 
Habits  ot  Temperance  among  Oirls." 

Blr  Henry  Cole,  withoat  saying  anything  about 
temperance  or  intemperance,  woold  revert  to  what  was 
best  to  be  done  tor  teaching  thrift  in  schools.  Since 
184T,  the  Education  Departmant  had  made  grants  for 
the  purchase  of  lesson  and  teit-books  ;  but  they  bad  in 
fact  lost  their  bouI,  had  no  belief,  and,  as  Sir  J.  Kay- 
Shottleworth  had  said,  "  had  become  a  mere  red-tapt' 
■dminiatration  of  Parliamentary  grantf,  by  rigid  rol^ 
with  t^  intentioD,  above  all  thing«,  of  prevendng  the 
growth  of  the  charge." 

Ladj  Stanley  of  Aliarley  could  not  remain  qnietlj- 
by  and  hear  the  dejiarbiuint  disparaged,  knowing  how 
mQoh  had  been  done  by  it  daring  the  last  fifty  years. 

Ui  EeiUT  G«li  inwAed  Out 
fiw  Ia«t  thirty  yean  la  ou  lufliana  ot  ^uiw  ^ 

children  to  be  thrifty,  uidOwti«nMt'h»&irn.^«&t»»a 
oar  haTiBg  got  rid  ot  all  mponAn^  rA  e&nw. 


Sii  Waltar  BUrllng  wsa  glad  toses  ladiMni 

iu  this  work,  and  that  they  had  eo  etBdeet  *  I 
the  Lady  President.  It  was  hard  to  ei^ 
without  money  to  exercise  the  virtue  rf  &idL 
should  have  obieflvat  heart  to  teadiTODngB 
do  dieir  duty,  and  to  follow,  even  in  BODseeia 
the  gulden  nde  of  dtong  to  othen  M  Utej  wn 


by. 

Hn.  Bom,  in  refeitnoe  to  the  necesBtv  it 

temperanoe  in  schools,  gave  an  instance  td  u 
who,  on  asking  the  oae  of  water,  failed  in  a  *1 
f,,  obtain  an  answer  that  it  was  used  to  drink 
ijLi  ilioal  point  of  view  th^  should  be  made  i 
u  iih  tbe  fact  that  the  diuldng  of  small  qa 
n-uter  was  beneficial  in  oaae*  of  eihaustian. 
Hn.  Charles  read  apaper  on  "  Food-n 


id  apape 

;t  Schooli 


Dr.  Fnncei  Hoggan  read  a  paper  on  ". 

of  Effective  Diet  in  Workbooses  and  Frisoni 
Mr.  Hnnn  read  a  few  statistics  from  a  re 
immittee  appointed  to  inquire  into  dietarie 
iQB  of  Engtuid  and  Wales  as  to  the  cost  o 

the  quantities  consumed. 

Cby  Miss  Preosser,  on  "  Boarding  oi 
,"  was  read  by  JCr.  lennont. 

Bev.  J.  P.  Fannthorp*  (as  A  anosanr)  co 
1^  members  on  having  had  the  opportuni^ 
Kii  many  valuable  papers  as  had  been  rea^ 
'Vii  would  be  a  good  omen  that  the  Dunesti 
i,t  far  as  the  Section  "Thrift"  waaeonoemo 
I,:  wholly  fruitlees.  He  referred  in  complime 
0  Hr.  Blackley's  paper,  and  the  practical 
uade  by  Mr.  Bartley,  adding,  that  tbe  latta 

U.1  ready  taught  in  schools.  Lady  Stooli 
uondation  that  post-office  stsmp  forms  sb 
:ributed  among  tbe  ohildren  would  t 
I^Lirticalarlv  valuable,  and  Br.  Mann'e  pang 
p,.,rtant  subject  of  temperance,  bora  doeely 
jd  habits  of  the  people.  Too  much  in^ot 
i>t  be  sttached  to  the  desirability  of  sap 
iris'  Friendly  Society,  whoee  ^iraiseworth] 
Kit  young  maid-servants  Doming  fram  coi 
)  London  might  find  that  they  were  not  eoti 
1^  and  alone  in  the  wide  waste  of  the  meti 


of  t . 

tbe  subject  pnduinently  befora  young  peopl 

by  his  efficient  style  of  taoching,  mnch  in 

he  taught. 

The  Bar.  Bevton  Irlee  proposed  a  vote  c 
L^y  Stanley  for  hor  seTvlcea  in  premdh 

Section. 

Dr.  Xann,  in  ceoonding  the  propoaitiiai, ' 
tion  to  a  small  work  published  on  the  sul 
late  Mr.  Ellis,  for  use  in  schoale. 


Friday  ereiuDg,  24tli  June,  1861. 

The  BtT.  flewtia  FilM,  KA.  (iwssiHiii 
monagen  of  tbe  GangreB  bad  Wt  ft 
important  the  wntimnta  might  he  at  ladM 
imm  mora  or  IcM  ocnnaqted  with  0M  an 
Bchools,  andin«M»eoMMTitbA*<dMi 
tvi\iinian,it  waideMnUetoMMMMBflwq 
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I  mi^ht  be  expected.  Ha 
liered  tlie'feeliiig  to  be  much  exaggerated, 
t  heie  and  there  tenchen  looked  npon  the 
vrhipg  domefltio  eoooooiy  as  derog&toiy  to 
'.  The  ccmimttee,  however,  were  par-  i 
ioiu  to  elidt  the  opmioiu  of  the  teachers 
'.  TheT  dodred  Dot  to  be  held  reflpoombla 
tiga  vhioh  had  been  aaid  bj  Epeokera,  and 

^ve  been  a  little  painful  to  teachers, 
if  our  oonntTT  depended  to  an  enormona 
fi  way  in  which  teachers  did  their  work, 
lod    influence   they   exercised    over   the 

STDwing  np  under  their  care.  They  were 
•  inereaamKV  the  meet  influential  body  in 

The  privi&ged  classes,  as  they  were  called, 
.  but  a  mere  hondtol,  and  haTinK-  the  edu- 
e  balk  of  the  people  in  their  hands,  the 
ded  really  an  enormous  influence.  The 
:  quite  sore,  therefore,  that  in  pressing 
1  upon  their  attention  tliey  wooLd  recognise 
sought  to  engage  them  in  a  work  which 
sir  fuUest  sympathy. 
1  Ptict,  one  of  her  Majesty's  Inspectorsof 

a  short  paper  on  his  ' '  Eiperieuooa  in  the  i 

of  Needlework." 

Cole  said  the  ladies  of  the  committee  had 

■  adoption  of  the  very  plan  mentioned  br 

Fryoe,  bnt  though  tlieir  suggestion  had 
fired  by  the  educational  authorities  with 
t  deserred,  they  were  not  daunted,  and 
□ed  to  secure  a  still  more  repr«sentatiTe 

needlework  neit  year.  Possibly  the  corn- 
city  of  the  attendance   at   this  teachers' 

attributable  to  the  fact  that  domestic  ' 

oed  no  part  of  the  subjects  taught  by  male 

),   therefore,  were  not  perhaps  (puch  in- 

It  had  been  hoped  that  a  relaJWon  ol 

lies  of  the  Education  Department  would 

many  of  the  inspectors  to  be  present,  but  he 
ody  was  not  particularly  favourable  to  the 
rere-punming. 

a  Price  beg^fed  leave  to  state  that,  although 
nt  in  his  private  capacity  as  an  individual, 
lesired  by  the  Deportment  to  give  the  Con- 
ssiatance  in  his  power.  Most  of  the  in- 
J  fai  away  engaged  in  their  duties  through- 
try,  and  tiose  who  were  in  London,  were 
uttremely  hard  work  at  the  present  time, 
Bason  their  absence  must  be  attributed. 

Cols  had  been  at  oonigderable  pains  to 
e  special  benefit  of  the  teachers  invited  to 
two  specimens  of  certificates  formerly 
sachers,  and  endorsed  annually  by  tho 
ith  their  opinions  on  the  conduct  by  tho 
e  schools  in  their  charge.  Upon  those  cer- 
^Tunta  were  made  At  present  it  seemed 
anents  of  the  inspectors  were  very  general, 

that  the  condition  of  the  sohool  was  good 
ry,  or  had  improved,  and  so  on,  but  saying 

0  whether  the  buildings  were  in  proper 
e  disoiplino  efScient,  or  as  to  the  teaching 
a  snbiects.  He  would  like  to  know  whether 
rs  did  really  make  a  return  upon  all  the 

governed  the  payment  of  public  money 
&.B  Code.  W&n  the  education  scheme 
irted  in  1840  by  Dr.  Kay -Shuttle  worth. 
vere  granted  in  the  most  thorough  and 
ar,  and  ngned  as  vas  the  one  he  had  before 

1  in  lW8,T>y  the  superior  authority  over  all 
le  £jord  President  himself.  Of  that  thorough 
%  document  should  be  which  aflected  s 
iter  *TfcJ  proapoota,  and,  further,  it  enabloi 
itad  in  edooatiooal  matters  to  know  mon- 
um  did  the  modem  oertifioate.  It  certified 
d  knowladg*  poatewed  in  each  of  the  suh- 
Md  bt  it  in  tb*  motf  ezhsDstire  n 


A  L«dy  inquired  to  what  kind  of  sohool  the  oertifioato 
referred? 

■ir  Henry  Cole  said  it  had  reference  to  a  national 
sohool  in  the  neighbourhood  of  London.  At  present  the 
oeitifloatea  were  isaoed  in  the  most  general  form,  simply 
of  three  ffrades.  For  the  fact  that  iFhereas,  40  yean 
ago,  teat^cTS  had  real,  genuine  certificates  given  Uiem, 
l^  some  process  altogelher  unknown  those  certificates 
had  been  turned  into  the  present  wind^,  useless  docu- 
ments ;  he  was  puzzled  to  aooount,  but  it  was  a  mystery 
whidi  he  hoped  they  would  get  at  the  bottom  of  before 
long.  He  would  ask  teachers  themselves,  in  the  first 
plaoo,  which  form  of  certificate  they  preferred  ;  and  he 
oert^nly  thought  that  if  tho  public  were  not  to  be 
allowed  to  know  what  they  received  for  the  money  ex- 
pended in  training  teachers,  the  sooner  the  better  tho 
system  ot  giving  certificates  was  abolished  altogether 
as  a  mere  fiction. 

The  B«7.  Kswton  PrlB*  was  of  opinion  that  tbe 
teachers  would  probably  prefer  to  have  tiieir  aaqnii«- 
mente  stated;  and  there  oouM  be  no  donbt  that  managers 
of  schools  and  the  general  public  would  also  like  to 
hare  the  facts  stated  for  their  information. 

m»ii  Quthris  Wright  thought  the  form  of  oertlfloate 
giving  full  particulars  was  b^ed  on  the  better  principle. 

■r.  Hugh  Clementi  said  that,  as  a  rule,  teachers 
objected  to  unneoeasary  interference  with  their  private 
affairs,  and  oonaidered  that  a  too  elaborate  certifloate 
would  disoloee  more  than  they  desired,  or  it  was  neoessary 
should  be  known.  Their  training  at  the  college  was  a 
Buffloient  guarantee  that  they  had  received  a  good  edu- 
cation. On  the  other  hand,  th^  desired  to  have  emtifi- 
cates  on  particular  subjects,  suui  as  drawing. 

Sir  Hsnry  Cola  remarked  that  that  oertificato  wm 
given,  not  by  the  Education  Department,  but  by  tho 
Science  and  Art  Department. 

Xr,  Clemtntl  continued  that  teachers  complained 
very  much  that  the  grants  they_  now  earned  were  so  cut 
down  that  it  was  not  worth  their  while  to  teach  drawing 
at  all,  £400,000  a  year  was  paid  by  the  public,  and  oiA 
of  that  the  Science  and  Art  Deputment  eipended  in 
grante  oijy  some  £40,000,  the  rest  being  swallowed  np 
in  tho  expenses  of  administration  Teachers  often  sj>ent 
their  whole  day  in  making  up  forms,  when  ^eir  time 


otheiE 


„  upfc__  ., 
ition  would  be  much  better  devoted  b 
scholars  ^oA  assistanto.  Continual  alteration  was  made 
in  the  forms  sent  out  to  the  teacherB,  and  there  was 
really  no  system  followed  by  the  irreaponsiblB  members 
of  the  School  Board. 

BsT.  Tewton  Prlns  observed  that  Mr.  Clements  waa 
under  an  entirely  wrong  impression  with  regard  to  the 
immunities  and  privileges  of  the  School  Board.  A 
very  useful  question  had,  however,  been  started  1^ 
him,  that  of  making  the  teachers'  payment  depeua 
veiy  largely  upon  results.  Personally,  he  (Mr,  Priee) 
had  been  much  opposed  to  the  system  for  many  years, 
and  in  the  schools  with  which  he  was  connected  it  had 
been  entirely  got  rid  of.  It  had  been  found  that  the 
payment  of  a  lump  sum  was  much  more  satiBfaotoryto 
the  teacher,  whose  mind  should  be  left  entirely  free 
from  monetary  anxieties.  He  certiunly  consideied 
that  teachers'  salaries  should  not  be  left  dependent  on 

'  the  grante. 

Mr,  Bather,  of  Cheltenham,  one  of  H.M.  Inspeoton, 
protested,  in  reference  to  the  comparisons  made  between 
mspectors,  against  the  notion  too  commonly  held,  that 
when  the  per-oentage  at  examinationB  was  found  to 
have  fallen,  that  the  inspeotor  on  that  oooamon  woe  the 
wrongdoer.  There  was  no  reason  whatever  why  the 
assumption  should  be  made. 

Kr.  Stephen  Mitehell  reoognised  the  difficulty  they 
had  to  deal  with,  as  to  what  ought  to  be  done,  and  he 
failed  to  see  how  it  onglit  to  ^»  itnui,*'™^'^'^^ 

I  Tiiited  whooli  o!  owAwt3,«iA  wimmmA, -iW  ■»««»«» 
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■woA  td  BD^^Mt  how  the  children  ol  the  operatiTe  dasen 
could  be  no  mstruoted  that  thej  might,  M  they  grew 
up,  be  neeful  to  their  pareata  in  home  ntkttOTi,  and 
iStemaxia  be  better  Kble  to  jiroTide  for  hnebanda  and 
ohiidren,  hj  that  meana  bringmg:  up  a  healthier  lace  at 
people.  Ae  it  Kppeared  that  no  d^nite  leaolntloii  wa« 
to  be  pMBed  in  the  matter,  he  waa  afraid  that  this,  like 
all  other  Coagreeeet,  having  led  to  mnoh  talk,  vould 
have  no  praotioal  result  whatever. 

Xr.  Clemtnti  thought  CongressoB  were  instrumental 
is  O^anging  pablioopudon.  When  tho  people  became 
oonTlnoed  ot  the  utiEty  of  new  methods,  and  deaired 
that  the;  should  bo  put  into  practice,  thef  eoon  brought 
Uie  presauie  to  bear  on  the  Government  for  the  odoptioc 
of  uie  ncceeaaiy  meoaoreB.  On  «o  important  a  sub' 
jeot  as  thia  the;  could  not  have  too  man;  CongrcaNL 
and  meetingH  of  aU  kinds,  affecting  as  It  did,  the  food  oi" 
the  people. 

BIi  Haiii7  Cole  thought  the  Dse  of  Ccmgreaaea  hod 
bemimjastlj  de^eciated  by  Ur.  Uitchell,  and  quoted 
the  opinion  of  Pnrfesaor  Hnxle;  as  to  their  TsTue,  a» 
Oovomment  always  lagged  a  litOe  behind  public 
opinion,  and  Congresaee  were  a  most  effldeut  means  of 
pressing  them  on.  He  then  prooeeded  to  read  a  list  of 
the   teachers  who   had  gained  priaes  oSered  by  the 


1.  "The  Teaching  of  Domostio  Economy,"  by  Uisa 
E.  U.  Brant,  Board  School,  Berkhampstead,  Herts. 

2.  "The  Itinerant  Method  of  Teaohing  Domeetit 
Economy  in  Public  Elementary  BchoolB,"  by  Willian; 
J.  Harnson. 

3.  "How  I  Teach  Sowing,"  by  UiSB  Jane  B.  Curry, 
Epiaoo^  School,  Dumbarton. 

4.  "Instruction  in  Needlework,"  by  ICbb  EUzb 
Jane  Allen,  St.  Uark's  Girts'  Sohool,  Belgrave-gate, 
Iieioe«ter. 

5.  "  Needlework  considered  under  Four  Heads,"  by 
Hiss  Sarah  A.  Hall,  National  Schools,  Boachompton. 
Bucks. 

6.  "  Soma  Points  considered  in  Teadiina  the  Second 
Branch  of  Domestic  Economy,"  by  ijjss  Harriet 
Ifartin,  of  Whitelands,  Chelaea. 

7.  "How  I  teach  Practical  Cookery,"  by  Mi«« 
Bnncle,  Episcopal  School,  Dumbarton. 

8.  "Practical  Cookery  in  Elementary  Schools,"  by 
Hiss  A.  If.  Griggs,  School  of  Cookery,  6,  Shandwlck- 
place,  Edinburgh. 

The  meeting  Qma  adjourned. 

Batnrday,  2fith  June,  the  Coonteu  of  Dbbby  in 
ttks  chair. 

Bir  Eury  Cole  read  the  report  of  the  Executive  Com- 
mittee to  the  Council  of  the  Society  of  Art*.  [Printed 
in  Council's  Beport,  anU  p.  663.] 

The  adoption  of  the  report  was  moved  by  Lady 
Dnby,  and  seoonded  by  Lady  Stanley  of  Alderley. 


when  sent  before  the  ConnoU,  with  the  wtiiriit  of  their 
adheaion. 

1^  teK^&ni  was  carried  ananimoiuly. 

Blr  Heiujr  OoU  Uien  mii  the  only  remaining  work 
f<ff  the  Congiew  to  do,  was  to  express  their  appn>val  of 
the  annoQnaement  that  they  shoiild  go  to  the  XordB  of 
the  Coimeil  with  moh  tmiwentalaona  on  this  anbieet, 
■a  would  be  Hkdj  to  mfliwaoe  them  in  making  an 
Utetatian  in  the  Cods.  Tbe  nqnest,  which  had  teen 
•beady  rigned  In  the  DucheaierLeada,  Lady  Slankr  of 
AUodej,  ando^laaieB  itan^tMatoil^OwtevDae, 


waa  aa  followar— "The  EiecntivB  Cm 
requested  to  make  arrangementa  toe  hoUa; 
bibon  of  Plain  Needlework,  in  ISSl"  n 
waa  to  be  communicated  to  my  Lords,  asd,  i 
they  would  be  aaked  to  receive  a  depuMia 
who  would  expreaa  their  views. 

Kn.  Daore  Craven  said  she  had  bun  U 
it  was  only  proposed  to  hold  the  eihil^tiia 
years.  Eilubitions  of  industrial  work  ta 
held  only  at  intervals  of  ten  yean,  but  in  a 
that  character  it  was  neoeaeoiy  ta  exhibit  nn 
and  to  show  that  the  work  waa  attended  to 
It  had  been  oonmdeied,  therefore,  that  to  b 
bitions  every  two  or  three  years  would  g 
interest  to  needlework  in  the  aehoula,  and  0 
[hedged  to  five  yean. 

Bic  Eenrj  Cole  said  Oie  teijnest  had  beoi 
sufficiently  authentic  exhibition  to  take  pla 
That  oould  only  be  done  effectually  throug 
ment,  the  whole  machinery,  and  ev^rrthi 
at  the  South  Kensington  Hnseum.  Then 
insnperabla  objeotions  probably  to  periodii 
being  held  if  they  were  desired. 

A  Lady  suggested  that  it  might  be  usefii 
were  asked  to  send  up  reports  of  what  tl 

Sir  Htnry  CoU  said  that  was  just  what 
had  engaged  to  do.  They  proposed  to  n 
ezteusivo  mqniriee,  and  that  would  be  the 
of  the  Exocutivo  Committee.  .As  the  last 
Education  Department  had  only  given 
schools  where  oookery  waa  taught,  the  Con 
ing  it  very  impeifcot,  had  drawn  np  a  xel  o 
the  point,  which  they  had  been  permitted 
cation  Department  to  send  to  the  inspectc 
and  the  result  showed  that  in  moi 
instances  cookery  was  taught.  A  moi 
amount  of  information  besides,  which  ha 
before  Parliament,  would  be  published  in 
the  document  they  hod  prepand.  He 
proposing  a  vote  of  thanks  to  Lady  Derb 
pamod unanimously,  as""*"*  -:— .n**— j<.» 
for  her  services  to  the  I 


say  that  it  had  not  been  from  n 
objecte  that  ahe  had  not  previonaly  atte 
oonStmation  of  that  statement  he  would 
the  had,  in  another  praotioal  way,  shown 
aasJat  in  the  carrying  on  of  these  Congiea 
The  Congrew  was  then  daolared  at  aa  e 


KI8CSLLAHX0US. 


BEOONDAST  BATIEBIXa 
The  following  description  of  the  H« 
C^ure  secondary  batteries  is  takoi  from  th 
the  editor  of  which  papei  baa  kindly  ks 
(tctan  Lm  lumiin  JBt^rmu)  toilhiatrateit. 
"  '     6B7]  zepment  the  Plants  odL 

e  preparaUoo  it  as  followa : —Two  abe» 

laid  the  one  no  the  other,  aeparatad  t?  ti 

la-rubber,  the  whole  bebiy  nlUdq  "  ~* 

The  roll  having  been  0(n^bt«4  a 

f  ormatian  Is  wwidiavn,  and  tt  Is  ■!■■ 


.  .  -  Jmb  n»M  to  M 
tLs  oell,  oxygen  Ii  hItmi  off  and  pM 
ombkn  ot  paadds  of  laid  !■  om  «Mi  1 
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«  otba  aheet.  If  the  aaneat  with  whioh 
wn  obarged  be  out  off,  and  t^  two  dieeta 
,  ■  onmait  irill  be  produced  owing'  b    ' 


the  oxjgMi,  vhiol)  ]mve»  the  aheet  where  it 
iMid  *nd  ■ttuka  and  oxidiwa  the  othet 
It  mtaaitij  smat,  nHdk  i»  -nrj  nwU 


at  firat,  gains  ttieiiffth  each  time  the  openHtm  Is 
repealed ;  in  ooone  at  time  the  mrfaoes  of  the  iheets 
are  changed,  the  one  'btang  covered  with  a  ouahion  of 
peroxide  et  lead,  the  other  with  lead  redueed  to  a 
spongy  man.  The  cell  ii  now  oomplete,  and  in  a  state 
at  eleotiioal  aoonmulation. 

Bnbseqoantlj,  M.  Hant£  tried  the  plan  of  amuatijiEf 
the  two  sheets  of  lead  br  EouTas,  tbe  oell  taJonif  Q^ 
form  of  Fig.  2.  He  next  found  that  it  was  neeeasa^ 
to  leave  a  small  space  between  the  sheets  to  proride  t^ 
the  eecape  of  the  gasM  which  were  ptodnoed  at  the 
end  of  the  oharge ;  Bnbaeqnently,  inclla- rubber  bands 
were  ezuployed  m  preference  to  oaiiTas.  H.  Flantj 
also  triea  carbi 


la  carbonate  of  lead,  t 


I,  &U.,  but  without 


thus;— Two  iheet«  of  lead  are  talcra, 
0'20m.  luge,  the  one  about  0'60id.  long  aad  O'OOl 
thick,  the  irthar  OiOm.  long  and  O'OOOSm.  thick.  Each 
of  these  Is  fimi^ied  with  a  strong  strip  of  UaA  at  one 
of  its  ends.  Each  sheet  has  a  lajer  of  red  lead  eptesd 
on  its  Baitaae,  the  lead  bong  made  into  a  paste  vKh 


the  larger  sheet  haTiog  about  800  gnuomes  od 
lis  surfooe,  (aid  the  smaller  TOO  grammea.  On  eadh 
surface  a  sheet  of  parohtaent  is  laid,  and  the  wbcte 
-..,,,.  ........    _.   m.,_  ._„      ijijj^ 


introduced  into   a   sheathtog   of   Utiok  felt. 

lets   are   laid   one  above   the  other;   at  the  ome 

time    tereial     bauds   of    India  -  mbb^    are    plaoed 

obllqae  fashion,    as  shown  in  'Rg   3.     Tho 

placed   in   a    leaden    jar,    sbren«bened   I^ 

oopper  bands,  and  siniplled  la  the  interior  wlOi  red  lead 

and  frft.    "ao  oeQ  thenprewnts  the  aimetrsnce  shown 

In  Fig  4.    One  of  the  fuoeaof  lead  which  jut  out  Is 

curved  and  siddered  to  the  outer  jai,  addulated  water 

>ut  In,  and  the  batten  is  nwtj  tot  woA. 

lome  experiments  wiu  an  extenqwriied  l^um  batten 

have  been  carried  out  raomtif  In  flie  offloeof  the  i$cimffA> 

on,  which  aredeaeribeaaafaUcnra: — "Inatten^t- 

follow  K,  Fannys  plm  of  oanabnctlai,  Nue 
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difficiilty  was  experienced  in  making  the  red  lead  remain 
in  place  during  the  rolling  up  of  the  two  electrodes. 
Therefore,    the   battery  was    constructed    of    square 
plates    of    lead,    each   having    an    ear    projecting 
upward   from  one  side,  for  attachment  to  a  binding 
post.    This  plan  succeeded  yery  well,  the  flat  plates 
haying  the  advantage  of  retaining  a  great  quantity  of 
red  lead  and  of  being  easily  f  orm^  into  a  compact  pile. 
The  plates  employed  were  of  pure  lead  foil,  having^  the 
thickness  of  a  post-card,  a  width  of  7  inches,  a  height 
of  7i  inches,  with  an  ear  proiocting  from  the  top  1} 
inch  wide  and  3  inches  high.    The  total  effective  sur- 
face on  both  sides  and  ^ges  of  each  plate  was  100 
square  inches.    Ten  such  plates  were  sufficient  for  a 
single  element  for  ordinary  uses,  and  such   an   ele- 
ment may  be  fairly  charged  by  means  of  four  gravity 
cells,   but  a  stronger  current  is  much  q^uicker  and 
more  satLsfaotory.    llie  method  followed  m  building 
up   these    secondary    elements    was    as    foUovrs : — 
After  cutting  out  a  sufficient  number  of  lead  ^ates, 
pieces  of  canton  flannel,  15  inches  long  and  7^  mches 
wide,  were  cut ;  and,  finally,  as  many  sheets  of  blotting 
paper,  7}  inches  square,  as  there  were  lead  pipes,  were 
provided.    The  next  step  was  to  prepare  a  thick  paint 
of  red  lead  by  mixing  the  dry  pigment  with  water  con- 
taining one-tenth  of  sulphuric  acid.    This  paint  had  a 
oonsistenoy  of  paste,  and  was  applied  thickly  to  one 
side  of  the  sheet  of  lead  with  a  common  flat  paint 
brush. 

The  canton  flannel  having  been  painted  to  within 
one-quarter  inch  of  all  its  edges  on  the  nap  side,  the 
lead  was  laid,  painted  side  down  upon  the  painted  canton 
flannel,  when  the  other  side  of  the  loaa  was  painted, 
and  the  cloth  was  neatly  folded  over  the  lead,  com- 
pletely enveloping  it  with  the  exception  of  the  ear  at 
the  top,  and  projecting  about  one  quarter  inch  beyond 
all  the  edges  of  the  lead.    The  load  with  its  envelope 
was  then  laid  upon  a  level  board,  and  another  plate  was 
prepared  in  the  same  manner  and  placed  over  the  first, 
with  an  intervening  layer  of  blotting  paper,  and  with  the 
ear  placed  opposite  the  ear  of  the  first.    Other  lead  plates 
were  added  m  the  same  way,  with  the  interposed  sheet  of 
blotting  paper,  and  with  the  ears  alternating  in  position. 
When  ten  plates  had  been  placed  together  in  this 
maimer  they  were  clamped  together  with  two  or  three 
elastic  banos,  and  the  ears  were  brought  together  and 
passed  through  a  slit  in  the  wooden  cover  of  the  con- 
laining  cell  and  bent  down  upon  the  top  of  the  cover. 
They  were  then  pierced  and  traversed  by  the  screw  of  a 
binmng  post  which  entered  the  wood.     In  this  way 
each  pole  of  the  element  was  furnished  with  a  binding 
post,  and  at  the  same  time  firmly  secured  to  the  cover, 
llie  cell  was  then  partly  or  wholly  filled  with  acidulated 
water — water  10  parts,  sulphuric  acid  1  part — and  after 
the  cloth  and  blotting  paper  had  become  saturated  the 
denment  was  connect^  with  four  gravity  cells.     In  one 
hour  the  element  had  stored  electricity  sufficient  to  heat 
H  inch  of  fine  platinum  wire  to  redness,  to  work  a  magnet 
strongly,  and  to  run  at  a  high  rate  of  speed  for  fifteen 
minutes  a  small  electric  motor  that  requires  at  least 
ten  gravity  cells  to  operate  it.    After  this  preliminary 
experiment  a  number  of  the  new  seconda^  elements 
were  prepared  in  the  same  way  and  charged  separately 
with  a  dynamo-electro  machine.     One  element  of  ton 
plates,  uter  receiving  the  current  from  the  dynamo  for 
ten  minutes,  operated  the  small  motor  above  referred 
to,   for  something  over  three    hours.      Another   ten 
minutes'  application  of  the  current  from  the  dynamo 
charged  it  so  that  after  eighteen  hours  of  rest  it  yielded 
a  current  which  seemed  as  strong  as  when  it  was  first 
charged  on  theprevions  day;  but  a  time  test  proved  that 
it  was  incapable  ol  miming  the  motor  for  quite  so  long 
a  time  as  vmen  the  ounent  is  used  soon  after  storing.*' 
The  Faure  batterr  was  exhibited  for  the  first  time  in 
England  at  the  (%Mr#r«sstbfM  at  King's  College,  on 
Saturday,  2nd  inst.,  when  it  was  us^  to  light  the 
Swan  and  Luie-Foiz  eleotrio  lampa. 


PLANTAIN  TREE. 


Mr.  L.  Liotard  has  prepared  an  elaborate  n 
dum  on  the  plantain  tree  (dated  Calcutta,  Jan 
1881),  of  which  the  following  is  an  abstract:— 
Dr.  Balfour,  in  a  note  dated  the  15th  Octol 
has  noticed  the  Agricultural  Department  depi 
memorandum  on  fibrous  materials  in  India  sui 
the  manufacture  of  paper;  and  he  speciall 
attention  to  the  chapter  on  the  plaintain  tree 
species  of  this  tree,  or  rather,  plant,  have  boc 
in  India  from  the  most  remote  times ;  but  f 
ducer  of  marketable  fibre,  the  only  species  ti 
yet  come  to  note  is  the  Jfusa  teztilia  of  the  I 
Islands :  this  yields  the  fibre  known  in  com 
Manila  hemp. 

.  The  introduction  of  the  ^Tuta  textili*,  in  IS- 
from  the  Philippine  Islands  into  the  Madras  Pi 
is  described  in  the  printed  memorandum,  w' 
shown  that  attempts  made  to  extract  the  fibi 
country  for  commercial  purposes  proved 
although  thousands  of  tons  of  it  were  being 
every  year  in  the  Philippines. 

There  is  no  doubt  that  the  Manila  hemp  pb 
teztilii)  grows  as  well  in  British  India  as  otb 
of  the  plaintain  genus ;  and  Dr.  Balfour  ju 
that  British  India  could  in  a  couple  of  years  i 
London  market  with  all  that  it  could  take  • 
hemp  fibre.  He  therefore  observes  that  the  { 
benefiting  British  India  by  creating  an  ex 
from  it  of  the  extent  and  value  above  indica 
well  incite  to  considerable  efforts  to  attain  bu( 
he  suggests  that  the  attention  of  the  Boards 
missioners  of  Revenue,  and  of  the  Asri-Ho 
Societies  might  be  re-directed  to  this  plant. 

It  is  known  that  the  Mum  tfxHUa  was  n 
success  in  Calcutta  as  an  experiment  in  1 822, 
1840;  that  fibre  was  extracted  from  the  { 
made  into  a  neat  cord  no  way  inferior  to  Eng 
cord  ;  and  that  a  project  was  then  put  forwa 
establishment  of  the  manufacture  of  papei 
fibre  ;  but  we  do  not  know  how  or  why  the  p 
not  carried  out.  The  projector,  we  learned,  ^ 
of  the  British  colonies  m  South  America. 

We  know  also  that  in  the  Madras  Pres 
efforts  to  introduce  the  Mu»a  tezttlia  were  « 
extended  nature,  beginning  from  1858 ;  tha 
planting  proved  very  successful ;  that  numl 
plant  were  introduced  and  reared ;  that  tin 
tractcd  therefrom  were  cleaned  and  expeiime 
and  were  found  to  possess  considerable  sti 
gloss;  to  be  very  clean,  and  fit  for  tal 
also  that  success  m  the  rearing  of  the 
especially  attained  in  the  Wynaad,  when 
remarkably  well  and  was  multiplied  in  larg 
in  several  of  the  coffee  estates  b^h  easily  an 
and  that  there  was  no  doubt  as  to  the  va 
fibre,  but  that  the  efficient  and  cheap  pre 
the  fibre  remained  an  unsurmountable  difmn 

In  the  Andaman  Island  also  the  nlaiit 
fully  reared  and  propogated,  and  Am 
but  the  prooeas  of  extractioin,  whioh  oo 
steeping  the  stem  until  deoompoflitioa  set 
probably  a  very  bad  one,  and  oonaeqiiantlj 
which  was  rep(»rted  to  be  ereditmUe  in  oihe 
was  f  oxmd  hanh  and  wanting  in  ttnogth. 

The  experisnoe  gathered  thni  aeema  top 
discovery  of  Bome  satiafaotory  |hiwiim  te 
the  fibre  cheaply  andeffioientlT  aa  iStm  mmatii 
nary  to  any  eztaisiye  Indian  nada  in  Urn  no 
mode  of  treatment  lbUow«d  in  €be  Phm 
first  bo  noted;  the  BzitUh  Coamal^Uaam 
it  as  followa  :— 

^'When  the  trees  haye  iiwlwrtril,  ««■ 
ontting,  ther  ace  onfc  down  abQai  »  fsok 
groond ;  ana  tha  labourer  Umb  ^_. 
we  layers  from  the  tnnlCyvUab  M 
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inches  wide,  or  aaj,  three  strips  to  each 
rhese   sferm  are  then  each    drawn   through 

a  blunt  fnife  and  a  board  to  remove  the 
egetable  matter  from  the  fibre,  which  U  then 
n  the  smi  to  dry.  As  soon  as  it  has  been 
ilj  dried,  it  is  ready  for  the  market.  The 
u»  of  the  fibre  depends  entirely  on  the  care 
I  in  drying  it,  as,  should  it  be  exposed  to  rain, 
thorongly   dned,    it  becomes   discoloured,  or 

a  brownish  tinge,  and  loses  Uie  strength  to 

ent. 

•  •  •  • 

egards  machinery,  seysral  attempts  have  been 
at  have  proved  unsuccessful,  to  invent  a  suit- 
shiner^  for  cleaning,  to  supersede  the  primi- 
lod  still  in  use,  which  consists  of  a  few  cross 
gbt  bars  of  bamboos,  to  which  are  fastened  tho 
id  cleaning  knife,  the  fibre,  or  rather,  tho 
strips,  being  introduced  between  the  board  and 
d,  which  latter  is  then  held  down  by  a  string 

to  a  cross  bamboo,  on  which  the  foot  of  the 
1  is  placed,  and  tho  strip  is  pulled  through, 
oving  all  the  vegetable  matter.'* 
inu^  quantity  of  Manila  hemp  which  is  ex- 
ry  this  means  in  the  Philippines  is  reported  to 
i  40,000  tons,  of  which  the  United  Kingdom 
out  half. 

ler  any  improved  method  of  extracting  the 
3r  be  not  discoverable,  there  does  not  appear  to 
eason  why  the  method  of  extraction  imlowed 
Philippine' Islands  should  not  be  adopted  in 
[ndia,  with  any  modifications  which  experience 
rgest. 

»  myself  tried  an  experimental  process,  in  de- 
hicn  I  was  guided  by  the  considerations  below 
d. 

rat  of  these  was  the  structure  of  the  plant.  It 
«ed  of  layers  of  fibre  united  together  longi- 
r  by  celluiar  tissues  which  contain  a  very  large 
age  of  mucilaginous  and  pulpy  matter  in  which 

colouring  matter  is  present.  There  are  in  the 
f  the  trunk  three  distmct  qualities  of  fibre— it 
I  and  strong  in  the  outer  layers,  fine  and  silky 
iterior,  and  of  a  midling  quality  in  the  inter- 
layers,  while  the  central  foot-stalk  contains  no 
aU.  The  mid-rib  of  the  leaves  also  contain 
bre. 

ily,  the  proper  time  for  extracting  the  fibre. 
7i  importance  if  the  fibre  is  idtimately  to  be 

oordage  or  textile  manufactures,  but  of  less 
3Doe,  perhaps,  if  the  fibre  be  destined  for 
taking.  The  proper  time  is  when  the  purple 
ik  IS  about  to  rise,  but  has  not  quite  appeared 
is  then  that  the  fibres  are  in  their  best  condi- 
dore  that,  the  fibres  will  be  immature,  after 
yj  will  have  lost  their  strength. 
ly,  the  appearance  of  the  fibre.  All  fibre  is 
according  to  the  degree  of  its  cleanness,  its 
,  and  its  uniform  structure  ;  and  if,  in  addition 

three  qualities,  the  fibre  is  of  fine  texture,  it 
anand  a  high  price.  It  is  thus  necessary  to 
the  fibres.  The  easiest  way  to  do  this  is,  after 
it  ia  cat  down,  to  strip  layer  after  layer  from 
ik,  each  strip  bein^  about  two  inches  wide,  and 
>  the  layers  aooordmg  to  the  fibres  they  contain, 
win  be  found  to  present  the  features  above 
The  stripping  is  very  easily  effected  by  the 
Ih  the  help  of  a  knife,  and  has  the  advantages 
Baoaring  tmiformity  in  the  fibres  by  classifica- 
1  of  faoiHtatiiig  their  extraction,  as  will  pre- 
s  explained.  The  mid-rib  of  the  loaves  should 
ntoloor  parts  to  facilitate  the  crushing,  and 
m  kept  apart  from  the  produce  of  the  trunk. 
Uhf,  the  time  taken  in  the  operations.     The 

nonld  be  ntUind  on  the  day  on  which  Uiey  are 
ad  they  should  be  manipulated  in  the  shade, 
ars  thai  if  the  fibre  be  not  forthwith  ex- 


.  .i 


tracted,  the  fleshy  or  sappy  compounds,  if  subject  to 
wet,  will  decompose ;  whilst  if  they  are  exposed  to  the 
action  of  the  sun's  rays,  the  fibre  will  be  discoloured. 
Fuither,  the  immediate  removal  of  all  extraneous 
matter  reduces  the  bulk  of  the  product,  and  thus 
decreases  the  cost  of  transport  to  storage  centres. 

Looking  to  the  benefit  that  will  result  to  the  country, 
should  success  be  attained,  and  the  very  small  expense 
that  will  in  any  case  be  required,  the  Government 
of  India  may  perhaps  be  disposed  to  g^ve  this 
process  some  effective  trial  in  some  convenient 
localities.  If  so,  it  might  be  well  to  make  a  beginning 
in  the  Wvnaad,  where  the  true  Mtua  textilU  has  been 
successfully  introduced  and  propagated,  and  where,  I 
believe,  large  numbers  of  the  plants  exist. 

A  further  suggestion  which  I  would  venture  to  make 
is,  that  experiments  should  be  made  with  some  of  the 
native  varieties  of  the  plantain  tree,  those  varieties 
being  preferred  which  grow  on  hilly  land,  as  these 
contain  more  fibre  than  the  varieties  on  low-lying  flat 
ground  which  are  valuable  in  other  respects.  Thus,  in 
the  Gk>vemments  of  the  North-Wescem  Provinces  and 
the  Punjab,  trial  might  be  made  with  the  species  of  the 
plantain  trees  that  g^w  on  the  lower  ranges  of  the 
Himalavas,  that  is,  below  Mussoorie.  in  the  lower 
tracts  of  the  Nahun  State,  in  the  Umballa  district,  and 
in  EZangra.  It  is  just  the  species  that  produces  insipid 
fruit,  sometimes  with  seed  inside,  that  will  be  found  to 
yield  a  larger  per-oentage  of  fibre. 

In  Bengal,  Bombay,  Britieh  Burma,  and  the  Central 
Provinces  the  indigenous  species  g^rowing  on  the  high 
lands  might  us9f  ulljr  be  experimented  with,  the  above 
remarks  giving  an  idea  of  the  kuid  of  plants  to  be 
selected. 

The  real  obstacle,  however,  to  the  successful  intro- 
duction of  new  fibre  materials  into  our  export  tnule  is 
the  cost  of  railway  fare.  On  this  point  I  will  reproduce 
here  the  remarks  which  I  made  m  the  memorandum  I 
referred  to  at  the  begjinning  of  this  note  :  — 

<'  The  cost  of  the  carriage,  not  only  of  fibres,  but  of  aU 
raw  and  natural  products  of  India,  from  the  internal 
districts  to  large  centres  of  population  and  to  export 
marts,  prevents  such  products  from  being  utilised,  and 
a  large  source  of  income  to  the  country  is  uius  neglected. 
We  find  that  Mr.  Kendell,  in  his  evidence  before  a 
Parliamentary  Committee,  stated  that  the  cost  of  carry- 
ing a  ton  of  goods  for  a  mile  is,  on  the  East  Lidian 
Railway  line,  '218d.,  and  the  average  cost  on  nine  lines 
*376d.,  or  }ths  of  a  penny.  Before  long,  he  says,  the 
cost  on  the  East  Indiaoi  Railway  of  carrying  a  passenger, 
or  a  ton  of  g^oods,  for  a  mile  will  not  excoea  i\jth  of  a 
penny  or  ^th  of  a  penny  respectively ;  and  though  that 
rate  may  not  be  attainable  on  lines  less  favourably 
situated  as  to  fuel,  gradients,  and  quantity  of  traffic,  tbie 
cost  of  transport  ought  not  in  any  case  to  exceeded,  per 
ton  'x>er  mile,  and  }a.  per  passeng^  per  mile.  '  Experi- 
ence,* Kr.  Bendell  said,  'snows  that  a  reduction  of  rates, 
especially  for  passengers  and  cereals,  is  always  accom- 
panied by  a  lao'ge  increase  of  traffic'  He  added  that, 
as  consulting  engineer  of  the  East  Indian  Railway  and 
States  Railways,  he  would  strongly  advocate  a  reduction 
of  rates,  and  he  was  certain  that  such  a  policy  would 
ultimately  prove  remunerative.  There  can  be  little 
doubt  that,  as  regards  fibres  also,  the  same  beneficial 
results  will  be  produced  by  a  reduction  in  the  rates." 

The  Bombay  Chamber  of  Commerce,  in  a  letter 
addressed  on  the  9th  May,  1879,  to  the  Famine  Com- 
mission, said : — 

*'  The  high  rates  charged  for  the  conveyance  of  goods 
have  prevented  Western  India  from  reapixig  afi  the 
benefits  which  were  reasonably  expected  to  flow  from 
the  introduction  of  tho  Great  Indian  Peninsula  system 
into  this  Presidency.  This  statement  is  borne  out  by 
the  fact,  that  on  a  recent  occasion,  when  a  reduction  of 
their  gnndn  rates  was  made,  a  very  large  development  of 
traffic  immediately  occurred  and  has  steadily  progressed. 
In  September,  1876,  the  Graat  I*^  cla^  Peninsnhi  Rail* 
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■way  reduced  their  mia  latea  from  the  •pnAwiing  dJs- 
triflts  in  the  Control  Provinces  of  fij  pies  per  t^  pei- 
mile,  hein^  a  reduction  of  30  per  oent.  on  their  pieTiont 
rates.  t£s  rednctton  left  the  rates  still  oonsideilihlj 
higher  than  the  Eaet  Indian  Railway  Company'e  rates, 
but  it  led  at  once  to  a  very  great  increafic  in  the  trnfflo." 

The  Bombay  Chamber  of  Conuncroe  Uion  went  on  tc 
quote  flgurea  of  exports  in  illuetratioii  of  the  rapid  in- 
crease in  the  traffic,  and  added : — 

"  But  these  illnabatioiig  of  the  effect  of  reduced  rate^ 
nrore  that  even  railways  in  India  may  be  of  little  avail 
in  fully  devslo^g  the  reaourcea  of  the  oonclry  if  tht 
rates  for  the  corria^  of  produce  are  not  redoced  to  tha 
■«  attract  the  produce  of  the  diatriet* 


the  rates  of  railway  carnage  for  tlto  fibrous,  its  well  a^ 
other,  products  of  India  would  have  a  beneficial  result, 

I  venture  now  to  suggest  that  the  question  be  re- 
ferred to  the  Public  WorkH  Department  for  early  cou- 
rideration.  If  a  reduction  of  ratou  for  all  fibrout. 
materials  is  not  feasible  at  preseut,  I  would  earnestly 
angrgest  that  such  tnateriale,  when  destined  for  paper 
macnfacture  at  least,  be  allowed  lo  bo  carried  over  tht 
railways  at  rates  lower  than  those  now  imposed.  A 
nntloman  who  is  engaRed  in  the  business  in  Ziowcr 
Bengal  writes  to  me  on  this  aubjcct  as  follows : — 

"  A  great  deal  of  raw  material,  which  could  bouldliscd 
for  paper-making,  counot  be  brought  down  by  rajl  on 
aeoomit  of  the  high  freight  payable  according  to  tht- 
present  goods  tariS  of  all  railways  in  India. 

"  Amongst  the  well-known  materials  used  for  paper- 
making,  take,  for  example,  aloe-fibre,  jute,  hemp,  flax, 
rags,  and  waste  papers  ;  all  these,  when  looaalv  packed, 
are  at  present  put  in  Class  2,  the  rate  of  which  is  5C 
pies  per  100  maonds  per  mile.  Mounj  or  any  other 
giaaa  or  plaintain  leaves,  when  loosely  packed,  belong  to 
cLua  3,  and  are  charged  66j  pia  per  100  mannds  per 
mile.  Plantain  leaves  and  grasa  nave  an  additional 
obstacle  in  being  subjected  to  a  minimnm  wdght  of  81 
mannds. 

"Now,  yon  oTo  well  aware  that  aloe- fibre,  jute,  hemp, 
Rja,  when  destined  for  twine  or  textile  mauafacturea, 
might  be  able  to  bear  a  second-class  rate  on  aooount  of 
their  higher  markot  value ;  but,  seeing  that  it  is  only 
the  cnttmgs  or  waste  of  these  materials  that  are  nsed 
for  paper  maimfaetnire,  tlkcy  cannot  possibly  be  of 
Idgh  a  value,  and  cannot,  therefore,  bear  the  aai_. 
charge-  Hie  cuttings  or  waste  should  consequently  be 
treated  specially  and  charged  a  much  lower  rate." 

This  con,  I  venture  to  think,  be  dune  by  placing;  all 
materials  destined  for  paper  manofacture  under  a 
distinct  head  of  "  paper-making  materials  "  in  the  goods 


packed,  ondnnt 

or  NNwed  in  bales. 

revtriotfon 

tion  might  be  allowed  when 

miles  leepectivoly. 


s  per  mile)  when  the  material  is  loosely 

ider  special  class  when  despat^ed,  pressed 

»les.     In  neither  ease  need  there  be  any 

weight,  and  the  usual  reduc- 

en  carried  over  150  and  S3l 


CHINESE  HATTINO. 
The  following  remarks  frmn  a  paper  bv  Dr.  Haaoo, 
of  Hong  Kong,  published  in  vol.  -Ai.  at  the  Jaturml 
of  BaUnf,  BriltMh  and  Fanign,  are  supplementaiy 
to  the  artiole  In  the  Jmmal  ef  the  Stciity  ej 
AtU  tA  VLt^  S7th,  p.  S9S.  The  pWt  nsed  for 
i^la  of  uattve  ataft,  or  fM  covenng  boxes,  and 
dewiribed  in  the  United  States  Consul's  report  as  an 
"■qnatla  grue"  or  "msh,"  is  a  t^peracoons  plant, 
known  to  botaniita  as  Ltpinmia  mvtnmata,  Blah.    It  la 


_, ^■.  O*  the  matting: 

uu  juul.  Dr.  Hues  kj%  tha  natural  ooloar  is  a  pale 
trowiv  luv  la  Im  ftn»  mat  tt  is  OTcr  &;«&,  HOI ,  (o  tos ' 


as  he  knows,  is  it  ever."  exported  tc  fonigi 
except,  doubtlesa,  in  the  form  of  bed  mUi  k 
residing  in  AustniUa  and  California.  It  a  a: 
markaUe  that  a  ^lant  of  oompaiatiTetj'  h 
graphioal  distribution,  and  in  Qons  other  tp| 
its  native  localities  turned  to  any  account,  ilu 
the  raw  material  for  a  vobt  manufactiikt 
and,  perhaps,  still  more  strong,  that  Uiemi 
should  not  before  have  been  dieooveied.  Ai 
of  Hijdnp'jrKm  lalifolium,  Qriscb.,  wLic 
thousands  of  tons  of  a  favourite  vegctalilp.  it 
much  we  may  have  still  to  leam,  even  at  ttu 
nkoet  frequented  martd  of  trade,  eonocming 
which  many  apparently  insi^rmficent  plan 
The  attention  of  the  aathoritics  in  ouc  poAa 
Straits  of  Malacca,  and  of  those  of  Ncthiil: 
might  be  advantageously  directed  to  cuiti 
cultivation  of  this  plant,  and  so  develojiiui: 
profitable  manufacture." 

Regarding  the  floor  matting,  which  {■jX 
important  trade  with  America  that  it  nnka 
value  about  sixth  or  seventh  of  all  artickj 
foreign  countries  from  Canton,  the  w1 
mattmg;  ia  woven  from  the  culms  of  (Vjvrui 
Roxb.  It  does  not  ecem  to  be  known  wha' 
fk"  plant  is,  from  the  fioweia  and  weds 
yellow  dye  is  prepared,  but  Dr.  Hance  i 
that  the  "lam-yip,"  or  blue  plant,  is  nJv 
natural  order  ''Aconthacece. 

fVom  a  table  showing  the  export  of  mati 
port  of  Canton  from  18T0  to  1877  indua 
that,  next  to  North  America,  Hong  Ki>ii 
largest  quantity,  Great  Britain  taking  th: 
the  ycara  as  stat«d  above  the  largest  t 
eipotted  in  1872,  when  116,220  rulk  were ' 


COBKEBPONSEHCS. 


DOMESTIC  ECONOMY  COSOB 
By  an  enor  in  the  report  of  a  previous  me> 

I  was  made  to  point  to  the  educational  adm 
St.  Foncras  as  a  model  for  imitation.      Ou  tl 

tainted  out  the  educational  administration 
slf-time  Bohool  of  Anerley  as  the  model  i 
of  St.  Pancras,  so  far,  as  appeared,  and  of  o1 


OEHERAL    HOTES. 


a  nindple  adi 

____,       —  .  ^..a  Lyon,  ts  tlie 

jn,  under  renlatad  pnasun,  into  a  s 
d  qMratns,  in  place  of  diy  neat,  tar  1) 
■Ingall  bnmsat  Insect  life  and  the  kr 


Portable  Biilnfaetoi.— 

dininfector,  by  Mr. 
of  steam,  under  n 
structed  im 

destroying  al 

gvms,  &c.  The  eUefadnataeOTBlnmsd fort 
■re  that,  while  aU  kinda  of  wwriB«  appant,  ba 
tnie,  &e,,  canbadiainfectadhyitomsan^BDM 
unowde,  the  eolonn  of  dlk*  wooU^l  and  eott 
MO  nnaSeetaiL  pwaa  are  nnlsjnrsl,  tod  sB 
nadl  is  avciM.    The  ^iparatoa  ia  mada  cf  ta 


casiiu,with  •  nMoe  b , 

preHure  of  aboat  3E  Iba.  Is  adnltM.  The  ii 
dldnfacted  ara  pbced  In  tha  tntsior,  and  Iba  lo 
Steam,  at  a  pn—ara  of  aboat  2011b.,  fa  thai 
tha  iatarlor,  which  ralaea  tha  Imiiiml'" 
2e8«Fahr.,  and  Oia  procsa  of  d^ifefia 
~  of  the  staaat  in  tha  a  ' 


^^BmS^nStttmwtaaa  h^.h 
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HOTICES. 


BT  FUBHITUEE   EXHIBITION. 

liibitioii  of  Works  of  Art  Applied  to 
in  coonection  with  the  Exhibition  of 
at  the  Boyal  Albert  Hall,  is  now  open 
non-transferable  season  ticket  will  be 
Y  member  of  the  Society  on  application 
retary.  A  ticket,  to  admit  two  persons, 
h  the  present  Journal, 


SEDIKOS   OF   THE    SOCIETY. 


PLAXT  LABEL  COXMITTEE. 

TEE.— Gteorge  F.  Wilson,  F.B.S.  (Chair- 
J.  Bramwell,  F.B.S.  (Chairman  of  the 
[jord  Alfred  S.  Churchill,  Bev.  H.  Harpur 
ofessorW.  T.Thiselton  Dyer,  F.B.S.,  Bev. 
combe,  H.  J.  Elwes,  Sir  Joseph  D.  Hooker, 
C.B.,  F.B.S.,  Whitehead  Jeffrey,  George 
iev.  J.  G.  Nelson,  William  Sowerby,  Bev. 
^olley  Dod,  and  Colonel  Trevor  Clarke, 
owing  is  the  Beport  of  the  Committee, 
1  been  adopted  by  the  Coimdl : — 

ditions  under  which  the  Society's  Silver 
d  the  £5  prize,  provided  by  Mr.  G.  F 
ere  offered,  were  as  follows : — 

brnicil  of  the  Society  of  Arts  are  prepared 
»  Society's  Silver  Medal,  together  with  a 
£5,  wluch  has  been  placed  at  their 
for  the  purpose  by  Mr.  G.  F.  Wilson, 
or    the    best    label   for    plants.      The 

the  offer  is  to  obtain  a  label  which 
ieap^and  durable,  and  may  show  legibly 

is  written  or  printed  thereon;  the 
t  be  suitable  for  plants  in  open  border, 
isiderations  will  principally  govern  the 
rhe  award  will  be  made  on  the  recom- 
1  of  the  committee,  which  will  be  ap- 
»r  the  purpose  by  the  Council.  Specimen 
aring  a  number  or  motto,  and  accom- 

a  sealed  envelope  containing  the  name  of 
r,  must  be  sent  in  to  the  Secretary  of  the 
ot  later  than  the  1st  May,  1881.     The 


Council  reserve  to  themselves  the  right  of  with- 
holding the  medal  and  prize  offered,  if,  in  the 
opinion  of  the  judges,  none  of  the  specimens  sent 
in  are  deserving." 

In  answer  to  this  notice,  which  was  first 
issued  in  January  last,  120  sets  of  specimen 
labels  were  sent  in.  Some  of  these  are  ingenious, 
but  many  show  ignorance  of  the  conditions  to 
which  labels  are  exposed  in  open  borders,  rock- 
work,  &c.  There  are  a  great  nimiber  of  applica- 
tions of  glass  to  labels ;  some  of  these  specimens 
were  broken  even  in  the  transit,  showing  how  un- 
suitable they  are  to  stand  rough  usage.  Some  very 
useful  labels  have  been  sent  in,  whic£,  though  per- 
haps not  absolutely  new,  are  unknown  to  the 
generality  of  cultivators. 

The  committee  are  of  opinion  that  none  of  the 
labels  sent  in  competition  are  deserving  of  the 
Society's  medal,  but  they  have  pleasure  in  expres- 
sing their  opinion  that  the  following  possess  many 
points  of  merit,  and  they  therefore  beg  leave  to 
draw  the  attention  of  persons  interested  in  the 
subject  to  them : — 

E.  J.  Alment,  194,  Bomford-road,  Stratford. — 
Zinc  labels,  with  galvanised  iron  wire  stems. 

J.  Pinches,  27,  Oxenden-street,  S.W.  —  Zinc 
labels,  with  stems  of  zinc,  iron,  and  oxidised  iron. 

Thomas  Johnston,  Saw  Mills,  Benfrew,  Scotland. 
— Labels  of  teak  wood. 

J.  Wolstenholme  and  Son,  Grimes-street,  Mill- 
street,  Ancoats,  Manchester. — Holly- wood  and 
box-wood  labels. 

Bev.  H.  Ewbank,  St.  John's,  Byde,  Isle  of 
Wight.— Wood  labels,  with  iron  wire  supports. 
These  are  painted  white,  and  a  coat  of  black  paint 
added,  which,  when  wet,  is  removed  where  tiie 
letters  are  required,  in  order  to  show  the  white 
gpround  beneath. 

J.  Wood,  Woodville,  the  Spring,  Kirkstall, 
Yorks. — Zinc  labels,  with  galvanised  iron  wire 

supports.  ^  ,^ 

Walter  J.  Todd,  32,  Angell-road,  Brixton,  S.W. 

— Wood  labels,  with  wire  supports. 
C.  Yates,  Mortlake.  —  Zmo  labels  of  various 

patterns ;  ink  for  writing  on  same. 
S.  Mount,  Harbledown,  Canterbury.— Painted 

iron  labels. 
J.  C.  Turner,  Salisbury-rpad,  Blandford.— Zmo 

labels* 

J.  Dowdney,  1,  Montpellier-villas,  West-street, 
Croydon.— Wood  labels,  with  wire  supports. 

Bev.  C.  Wolley  Dod.— Iron  and  wood  labels. 

There  is  also  an  iron  label  sent  in  by  the  Bev. 
H.  N.  Ellacombe,  for  the  inspection  of  the  com- 
mittee, though  not  in  competition,  which  is  well 
deserving  of  notice,  since  it  has  been  in  use  for 
more  than  sixty  years  in  Mr.  Ellacombe's  garden, 
and  is  still  in  perfectly  sound  and  good  condition. 

The  committee  would  suggestthat  the  proprietors 
of  the  labels  sent  in  should  present  their  speoimens 
to  the  Council  of  the  Boyal  Horticultural  Society, 
if  that  society  is  willing  to  accept  them,  in  order 
that  they  may  form  a  permanent  exhibition  of 
labels.  They  also  recommend  that  the  offer  of  the 
prizes  should  be  renewed  for  the  following  year, 
and  for  the  guidance  of  future  competitors  they 
offer  a  few  suggestions. 

Wood  is  probably  the  cheapest  and  best  material 
for  cheap  Lbels.     It  is  at  present  lit^ble  to  the 
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objections  that  the  part  in  the  ground  rots,  and 
the  writing  on  the  label  becomes  illegible.  If  by 
some  process,  such  as  perfect  kyanizing  or  trea^ 
ment  with  paraffin,  these  objections  could  be  re- 
moved, an  excellent  cheap  label  would  be  the 
result.  Such  labels,  howler,  would  have  to  be 
tested  in  actual  use  against  unprepared  labels, 
before  any  award  upon  them  could  be  made. 
Slate  lab^,  made  thick  enough  not  to  break, 
might  be  useful.  Cheap  thick  glass  labels  might 
be  useful  for  the  same  purpose,  if  proper  means 
of  writing  upon  them  were  provided. 

H.  Tetjeman  Wood, 

S$cretarf/. 


CAHTOB  LECTITBEB. 
WATCHMAKING, 
By  Edward  Bigg,  M.A. 

Lectube  IL — ^Deuveked  Monday^  Feb.  14, 1881. 

Degree  of  <iccuracv  required  in  the  ordinary  vmtch — 
Fourteen  years  statistics  of  the  clock  and  watch 
trade — Systems  of  manufacture  in  this  country  and 
abroad — Description  of  specimens  illustrative  of  the 
,  tnrious  stages  of  construction — Comparison  of  tJie 
several  systems, — Suggestions, 

The  latter  portion  of  the  last  lecture  was  devoted 
to  the  consideration  of  certain  points  connected 
with  the  manufacture  and  adjustment  of  high-class 
watches.  I  endeavoured  to  show  that,  although  it 
may  be  quite  possible  to  produce  a  going-barrel 
watch  that  shall  indicate  strictly  accurate  time  at 
any  period  through  the  24  hours,  the  care  required 
in  the  adjustment  of  so  perfect  a  timekeeper  is  far 
greater  than  when  a  fusee  is  employed,  for  the 
variation  in  the  force  of  the  best  going-barrel 
springs  will  cause  the  arc  of  vibration  to  fall  off 
to  the  extent  of  about  100°,  an  amoimt  which 
represents  a  very  severe  tax  on  the  isochronism 
of  the  balance-spring.  As  the  delicacy  of  the 
instrument  may  be  considered  to  be  in  proportion 
to  the  care  required  in  its  adjustment,  it  is  difficult 
to  see  what  valid  reason  can  be  urged  against  the 
fusee  in  such  watches  as  we  are  considering.  By 
securing  a  motive  force  that  is  approximately 
amiforu),  it  very  materially  diminishes  the  labour 
involved  in  the  production  of  a  timekeeper  that  can 
bo  relied  on  to  be  accurate  throughout  the  whole 
day,  and,  therefore,  may  be  said  to  actually  reduce 
the  cost  of  manufacture  of  the  best  English  watch, 
at  the  same  time  increasing  its  reliability. 

But,  after  all,  it  is  not  every  buyer  that  re- 
quires such  an  exact  instrument;  and  the  table 
given  at  the  end  of  the  last  lecture  seems  to 
show  that,  for  ordinary  use,  the  going-barrel 
watch  has  been  the  subject  of  very  marked  advance 
in  recent  years.  Formerly,  when  the  English  and 
Swiss  makers  had  the  entire  trade  of  the  world 
practically  in  their  own  hands,  and  while  the 
English  fusee  watch  was  celebrated  as  a  high-class 
timekeeper,  the  Swiss  going-barrel  had  complete 
control  of  the  cheaper  markets.  But  since  eA)out 
the  middle  of  the  present  century  the  production 
of  France  has  very  largely  increased,  and  more 
recently  American  manufacturers  have  appeared 
as  competitors,  both  in  their  own  coimtry  and 
in  Europe.  This  rapid  increase  in  total  pro- 
duction,  and  the  improvements  in  t^e  going-barrel. 


point  to  the  conclusion  that  Enghih  makers  dmU 
examine  most  minutely  into  their  lyttemofKil. 
ing,  carefully  study  the  merits  of  every  v^ptd 
improvement,  and  themselves  take  thentekk 
hand,  investigatmg  any  weak  points  in  ibUp 
or  system  of  manuf aotiue. 

ThAt  there  is  urgent  need  for  such  exotioii 
the  present  day,  especially  in  regard  to  the 
and  cheaper  class  of  watdi,  is,  I  beUeve, 
admitted,  and  I  have  been  at  some  naini  to 
such  statistical  information  as  might  enaUe 
see  how  far  the  growth  of  foreign 
during  recent  years  is  real :  the  retiinu  lafBtt 
show  that  the  English  watch  trade  is,  in  a 
in  a  more  hopeful  condition  than  some  would 
us  believe,  notwithstanding  that  it  cannot  be 
to  exhibit  any  marked  signs  of  growth. 

They  cover  a  period  of  fourteen  years,  nam^ 
from  1867  to  1880,  and  are  comprised  in  six  tiU| 
Some  of  the  information  has  oeen  already  pi 
lished,  but  only  a  very  small  proportion  of  that  Ml 
given,  and  never  in  a  collected  form.  Thus  oerf^ 
hall-marking  returns  are  annually  made  puhlio,! 
many  of  the  figures  in  Table  YI.  are  new,  hfll 
been  expressly  supplied  to  me  by  the  authodl 
of  the  Assay  Offices  at  Birmingham,  Chester,  i 
London,  to  whom  I  would  here  express  my  Utad 
The  fulness  of  the  returns  of  imports  and  ei^ 
as  compared  with  those  hitherto  accessible,  ■ 
be  gathered  from  the  fact  that  these  latter  b 
consisted  only  of  (1)  total  annual  impozti 
clocks  in  number  and  value,  and  (2)  total  tm 
imports  of  watches  in  sterling  value.  Thew  a 
stitute  columns  14,  15,  and  20  of  Table  I.  £xp( 
have  been  entirely  ignored,  as  also  the  detaili 
regard  to  imports.  I  should  mention  that  i 
oversight  has  evidently  arisen  from  the  fact  1 
only  the  Monthly  Statements  and  Annual  Abstr 
of  the  trade  of  the  United  Kingdom,  publishec 
the  Board  of  Trade,  have  been  consulted ;  wbe 
it  is  only  the  ** Annual  Statement''  of  thei 
Department  that  contains  the  full  information 

It  would  be  impossible,  within  moderate  spao 
discuss  these  returns  fully ;  an  attentive  exam 
tion  of  the  figures  will  be  weQ repaid,  as  it  will  b 
to  light  many  points  of  interest,  the  import 
of    which  one    individual    may  be  in  a  be 

gosition  to  appreciate  than  another.    I  prof 
owever,  to  add  a  few  notes  to  each  table^  drai 
attention  to  its  most  prominent  features. 

Table  L — The  superior  quality  of  the  clocks 
ported  from  France  is  made  very  evident 
dividing  the  value  fwhich,  I  may  here  ment 
means  **  declared  value  ")  by  the  numb^  m 
each  country.    Thus,  taking  the  year  1879— 

•A  clock  from  Belgium*  is  valued  at  £043 
France  „  3-27 

Germany  „  1-2S 

Holland  „  0-27 

United  States    „  0*36 

Our  imports  of  these  cheaper  docks  are  mem 
ing  at  a  rapid  pace,  whereas  those  from  M 
remain  stationary.  This  fact  is  farongbt  U 
prominence  by  the  column  headed  "  mean  pa> 
The  numbers  of  clocks  from  the  United  Ststsii 
Holland  are  nearly  identical. 
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In  regard  to  imported  watohes,  there  are  several 
noticeable  facts.  Since  1-870,  the  bogiitnmg  of  tha 
Franco-Germtin  war,  Swiss  watches  Lave  come  to 
this  country  by  way  of  Belgiaiiiinist«ad  of  tbrongh 
France ;  indeed,  the  tariffs  iiupoEcd  by  the  Fnncli 
Government  are  so  prohibitiTe,  that  tbo  great 
majority  of  the  Frenca  watchea  pass  into  SwitaKr- 
land,  and  are  then  exported  to  Englajid  liy  the 
eune  route.  Under  "  Other  Cuuntrioa,"  in  1880 
are  included  watches  to  the  -value  of  £2.115  from. 
Holland,  and  ^12,197  from  the  Channel  Islands.  _ 

The  AmericaD  WHtuh  trade  does  not  figure  in 
the  returns,  for  imports  from  '  Olher  Couutries '' 
only  amount  to  about  £5,000  per  annum,  1876 
was  the  oi  Jy  year  in  which  Auiertua  was  spmiified, 
when  the  amount  reoordDd  whs  £i,:il2  (and 
this  I  have  included  with  the  amount  given  In- 
"  0th IT  Countries").  'I'lie  relit tivdy  large  fignro 
in  1870  comprises  £13,933  from  Holland;  and 
thua  the  returns,  full  as  theyaro,  must  be  regarded 
ag  deficient  in  this  important  piLrticulor.  The 
omission  appeared  to  ma  to  be  so  serious  that  I 
consulted  Mesara.  Bobbins  and  Appteton  with  a 
view  to  its  explanation,  and  they  have  obligingly 
given  tae,  for  publication,  the  number  and  value 
of  their  imports  into  this  country  during  loet 
year.  The  "movements"  imports numbered2'l,330, 
and  the  approximate  value  was  il-40,000 ;  the 
reason  foi-  the  rtml°.4ion  from  the  oflidal  returns 
apx>ears  to  bo  tiist  the  watdics  are  all  without 
oases,  and  are  therefore  classed  at  the  Custom- 
house as  "iviitch  materials."  'I'heae  fignrea  will 
enable  us  to  apply  an  approKimata  correction  to 
the  total  imports  for  the  previous  years. 

The  section  headed  "  Net  Imports  "  is  deduced 
from  the  total  imports  by  deducting  the  export! 
of  foreign  produce  shown  in  Tiible  IV. ;  the 
figures  thua  obtained,  together  with  the  American 
wotohes  imported,  must  be  taken  to  represent  the 
annual  home  consumption  of  foreigu-iuada  clocks 
and  wattihes.  They  show  a  rapid  growth  in  the 
number  of  clacks,  and  a  somewhiit  irregular  but 
distinct  growth  in  the  valu*'  of  watches ;  the  not 
imports  durii>g  the  year  1880  are,  however,  in 
both  cases,  somewhat  below  thosu  of  the  year  that 
immediately  precede  it. 

Table  11.— The  first  column  of  Table  IV.  gives 
the  gross  annual  value  of  the  exports  of  home 
produoo,  Classed  as  "Clocks,  Watches,  and  parts 
thereof."  I  thought  it  advisable  to  include  all 
the  information  supplied  by  the  Government 
Returns,  and  have  therefore  jirepared  this  Table  II. 
It  is,  however,  in  a  sense  unsatisfactory,  owing  to 
tho  fact  that  in  mftny  instances  dilTenint  countries 
were  specified  from  year  to  year  as  importing  the 
manufactures  of  Great  Britain ;  but  tineo  1871 
there  has  been  a  greater  degree  of  uniformily, 
iiltiiouph  (he  aiibdiviniou  is  less  eouijilete  ;  never- 
theless, the  table  is  in  a  high  dugree  interesting, 
as  showing  who  are  our  best  customers,  but  it  does 
not  call  for  much  special  remark.  The  .£20,038 
sent  to  "  Otlicr  Cnui.tries "  in  1881  includes £2,187 
in  exports  to  Germany 

The  statistics  prior  to  1870  are  singularly  com- 
plete, as  clocks  and  ^vatches  arc  given  separately 
both  by  number  and  value.  Comparing  iho  line 
of  totals  lit  the  bottom  of  the  t;iUo  with  the  first 
coluDiTi  iTi  Tdl.ili'  IV.,  it  appears  that  about  60  per 
cent,  of  the  exports  arc  watchea,  the  mean  prico 
o(  which  fell  gradually  from  £6-76  iu  1867  to  £4-76 
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e  mean  price  of  English  clocks  exported 
)ut  the  same  proportion.  Our  beat 
.  Auirtralia ;  Balgium  generally  comes 
be  large  amount  of  onr  exports  to  tbe 


llbe  a  inattsT  of  si 


le  to  many. 


r. — TMb  gives  information  similar  to 
led  in  Table  II,  but  in  regard  to  foreign 
irted  from  tbia  country.  The  returns 
-e  Huch  details  in  regard  to  foreign 
cept  in  one  or  two  isolated  oases,  which 
3rd  in  the  notes  to  Table  IT.  These 
iw  that  our  exports  of  foreign  clocks 
teadily  increaaing  for  many  yean  past, 
there  was  an  exuaordinary  expansion, 
repreaentdng  both  number  and  value, 
y  double  those  of  the  preceding  year. 


One  feature  of  this  Table  HI.  to  which  I  would 
draw  attention,  is  the  large  export  of  foreign 
clocks  to  Sweden  and  Norway  from  this  country ; 
it  is  certainly  unexpected.  In  the  exports  to 
"Other  Countries"  in  1879  are  included  1,049 
foreign  clocks  (valued  at  £4,920)  sent  to  France, 
and  14,079  (valued  at  £7,066)  sent  to  China.  Ex- 
ports during  1880  to  countries  no*;  provided  for  in 
the  Table  (which  I  hare  included  under  "  Other 
Countries")  are: — 


Mo. 

China    3I,S7B 

Franoe 1,613 

Hon;  Kong..  24,527 

Japan    19,329 


VbIob. 
£11,S10 

e,ia2 

11,241 
S,126 


IV.— SmouBT  or  Exfobts. 


P„„,„  0,^. 

M=.ta. 

Viliie. 

£ 

f. 

J 

t 

lStW17 

I50,a8 

26,017 

— Table  IT. ,  ^viug  an  annual  sumniai^ 
rts,  is  convenient  for  reference,  and  is 
idex  of  the  stats  of  the  English  trade 
tatiatios  afford.  There  is  a  decided 
3  rise  in  the  column  headed  "  Home 
indeed  the  last  figure,  that  for  18S0,  is 
>,S12  above  the  mean  of  the  previous 
m.    Tlie  exports  of  foreign  prodooe 


may,  from  a  commercial  point  of  view,  be 
regarded  as  forming  part  of  the  home  trade ;  they 
also  show  a  decided,  rise ;  we  are  therefore  safe  in 
concluding  that  the  English  trade  is  certainly  not 
in  such  a  depressed  state  as  some  would  have  na 
believe,  and  1830  stands  out  as  the  one  in  which  a 
far  greater  amount  of  foreign  trade  was  done  than 
in  any  prerioua  yew. 
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I^e  returns  add  the  following  particiilany  which 
I  will  give  for  the  sake  of  completenew,  altlMmgh 
they  are  of  no  specifll  moment  :-^ 

FWeiffn  JFatehea  Es^^ud, 
1871.  To  the  United  States  ....  £47,606 

»  Other  QQUtttriw  , , , , , ,    1-2,294 

we,    ^BdfittA?  ................  17,M9 

11  Other cotmMef  ......  2,228 

W7.    ,v  Belgium   ^  21^781 

,^     i;  Other  oountries ^^12 

1878.  //B^uito'.... 26,612 

„  OthiS^  ^imMes 3,988 

1879.  „  Belgium   ...... .r 21,302 

„  Other  ooimtries 9.043 

1880.  ,,  Bdgimn  WfTr'H 

„  Other  countries 5,74^^ 

TahU  F. — ^As,  prior  to  1870,  numbers  as  well  as 
▼aluewere  always  given  in  regard  both  to  im- 
ports and  exports,  X  have  added  this  table,  which 
consists  maimy  of  ^'  Mean  Prices  "  ocdculated  from 
ihese  returns.  The  mean  price  of  both  docks  and 
watches  of  home  manufacture  exported  fell 
regularly  as  already  mentioned ;  and  full  details 
are  given  of  the  manner  in  which  other  prices 
varied,  as  well  as  all  particulars  of  the  numbers  of 
the  several  articles  imported  and  exported. 

The  figures  in  rega^  to  chronometers  exported 
cannot  be  taken  as  in  any  way  an  index  of  the 
amount  of  our  foreign  trade  in  that  branch,  for 
many  vessels  obtain  their  supply  when  in  an 
English  port,  and  this  would  natundly  not  be 
included  as  an  <*  export." 

The  last  column  of  the  table  gives  the  average 
mean  prices  during  the  four  years  imder  considera- 
tion, and,  taken  in  conjunction  with  the  preceding 
tables,  they  constitute  the  sole  means  at  our  disposed 
for  ascertaining  approximate  numbers  in  recent 
years.  Thus,  taking  £5*41  as  the  average  price  of  an 
exported  English  watch,  and  remembering  the 
fact,  already  mentioned  in  speaking  of  Table  11., 
that  about  60  per  cent,  of  the  total  exports  are 
watches,  it  appears  from  the  second  column  of 
Table  TV.  that,  for  example,  in  1880,  we  exported 
about  £100,000  in  English  watches,  and  that  their 

number  was  approximately  ^    *       or  18,480.  The 

mean  price  of  an  imported  foreign  watch  being 
taken  to  be  £1*60,  it  appears  from  the  last  column 
but  two  of  Table  I.,  that  in  the  same  year  we 

imported  for  home  consumption  — -«  -  or  251,030 

foreign  watches,  to  which  we  may  probably  add 
about  20,000  of  American  manufacture  that  are 
not  included  in  the  returns.  Now,  the  last  census 
showed  that  there  were  23,766  men  and  749 
women  engaged  in  the  dock  and  watch  trade 
in  the  United  Kingdom,  or  a  total  of  24,515. 
Thus  it  appears  that  we  actually  did  not  ex- 
port one  watch  per  head  of  the  watchmaking 
population,  and  imported  about  ten.  It  would 
I>eirhsj^8  have  been  fairer  to  compare  the  popula- 
tion yQ.\3i  the  returns  for  1871,  the  year  of  the 
CeDswi.  The  export  of  homo  wfttches  wasthen  about 

-g.^t  ■   or  21,250,  and  t)ie  pat  imports  of  foreign 

^%*os  ^^   =  250,p7p,  and   tbo  proportion 

ih^efoije  is  j[ven  worse  (as  1  is  to  12), 
fable  ^/.-^-This  taUe   gives   the   v^Uam   of 


Offices ;  numbers  that  have  hitherto  beei 
as  an  index  of  the  state  of  trade  in  tbii 
Bmt  a  little  eonsideratian  will  sufi&oe  to  i 
they  are  subject  to  much  uncertainty,  an 
be  f alLaeioHS  when  used  for  such  a  pn 
many  ease»  are  imported  in  order  to  r 
hall-mark,  and  subsequently  enclose  foK 
works.  Their  nomb^  is  very  uncerta 
wiU  be  seen  from  the  inlormation  sappli 
Chester  Assay  Office  authorities  that  siiM 
1876,  when  cases  appear  to  have  beenfii 
to  England  for  this  purpose,  they  have 
about  13,000  per  annum  at  Chester,  am 
not  more  than  7*5  per  oent.  have  been  s 
latter  fact  seems  to  point  to  the  cond 
the  gold  cases  marked  would  afford  a  fi 
•f  our  trade  than  the  total  number, 
be  accepted,  the  returns  for  the  last 
certainly  indicate  a  stecidy  fall  in  the  ] 
At  the  same  time  it  is  well  to  note  ths 
from  the  Chester  returns  alone,  the 
silver  cases  of  home  manufacture  she 
large  increase,  and  a  gradual  decline  ol 
tJie  number  of  foreign  cases  marked  at 
justifies  the  conclusion  that  the  dimini] 
total  numbers  is  not  entirely  borne  by  1 
trade.  Further  uncertainty  is  occasioi 
fact  that  many  English  cases  are  fitted  w 
made  movements,  and  wo  have  no*  meai 
taining  how  thdr  number  varies  from  j 

And  there  is  yet  another  source  of  i 
in  these  hall-marking  returns  as  an  is 
watch  trade.  The  Birmingham  Office 
cases  by  gross  wdght,  and  the  numbei 
calculated  on  the  assumption  that  each 
about  li  oz. ;  but  this  is  obviously  lia 
siderable  error,  more  especially  if  ma 
cases  are  included,  as  they  never  reach  t 

There  is  one  fact,  then,  which  the 
have  been  able  to  collect  bring  in 
prominence ;  it  is  the  utter  impossibili 
ing  any  reliable  condusions  as  to  the 
Englisn  trade  from  these  returns  of 
Assay  Offices.  The  year  1879,  affords 
able  instance  of  this  fact.  In  com 
number  of  cases  marked  at  Goldsmiths^ 
that  year,  with  those  of  years  immec 
ceding  it,  the  Horological  Journal^  i 
18S0,  observed  : — "Short  of  absolute 
the  English  watch  manufacture  certai 
as  low  a  point  as  possible  during  tli 
passed."  Now,  in  the  light  of  tl 
returns,  what  are  the  facts?  The  i 
(Table  I.)  were  £2,500  above  the  ave 
previous  nine  years,  and  the  exporl 
produce  (Table  IV.J  were  £1,600  above 
for  the  same  period. 

The  returns  of  the  total  export  trade 
dusive  of  foreign  docks  and  watches,  gi 
lY.,  afford  sIm  more  condusive  evid 
relative  prosperity  of  1879.  They  rcw 
of  £223,815,  considerably  in  excess  of 
any  previous  year,  except  1871,  when ' 
were  abnormally  expanded  br  £i1,^ 
watches  sent  to  Amerioa.  And  the  «q 
that  year  are  even  exceediedby  tiioas  ol 
shows  a  gross  inoroMO  of  £32,515  over  1 
owing  to  the  foMign  dooka  ie-«ip( 
large^  in  exoesS), ijthoiigih  tlMKO  if* 
in  home  produce. 
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But  tLete  retnniB  prove  Bnother  point  which  ia 
less  satirifiotory.  Whiletheyshowtliat  ourexport 
trade  in  1879  and  18S0  were  above  the  average  of 
preoediug  years,  they  also  show  that  the  rapidly 
increasing  homa  demand  ia,  at  least  to  a  veiy 


thaninthi 

The  cause  of  tb'e  differenoe  of  £1-26  between 
the  prices  of  imported  and  exported  foreign 
watches  ia  not  clear ;  it  is,  however,  probably 
in  the  main,  due  to  the  fact  I  have  already 
mentioned,  that  many  of  tLe  latter  come  to  this 
conntry  to  be  cased ;  in  instituting  a  comparison, 
therefore,  witti  those  of  home  manufacture,  it 
wonid  be  fairer  to  take  the  two  export  prices 
rather  than  the  import  and  export. 

It  ia  nnfortonate  that  more  recent  dettuls  in 
regard  to  the  mean  price  are  not  accessible,  but, 
accepting  those  already  given  for  1867-1870,  is  it 
fair  (o  conclude  that  the  average  English  watch 
exported  is  so  mnch  superior  to  the  aver^ie  f  orei^ 
watch,  as  to  justify  so  marked  a  di^rence  m 
price  as  there  is  between  £5-41  and  £2-86  ?  Pew 
will,  I  think,  be  prepared  to  maintain  that  it  is 
not  open  to  qnestion,  and  however  hopeful 
atatistios  may  be,  the  trade  cannot  be  said  to  be 
in  a  satisfactoiy  condition  until  either  such  a 
difference  is  justified,  or  the  price  is  reduced. 

In  considering  such  a  subject,  there  are  many 
oircnmstances  to  be  taken  into  account.  High 
quality  must  always  depend  largely  on  the  educa- 
tion of  the  workman,  and  the  honesty  with  which 
he  does  his  work ;  moderate  price  must  be  aimed 
at  by  systematiaing  the  monufaoture,  and  will 
always  be  in  a  great  measure  influenced  by  the 
amount  of  production. 

{To  it  amtinued.) 


affording  fai^ties  to  t^ptentioes,  foremen,  mu 

works,  and  numofaotnrers,  to  beoome  pcoctii 
qnainted  with  the  prindples  of  soienoe  and  ir 


application  to  industrial  operatians.  The  ijnsl 
grown  up  by  the  united  esoru  of  a  few  of  th 
guilds  <d  IiODdoii,  which,  having  oomlnned 


KISCSLLAVEOITS. 


Cnr  AND  GUILDS  OF  LONDON  INSTITUTE. 
The  flnt  atone  of  the  Central  Institation  of  the  City 
and  Guilds  of  London  Institute  for  the  AdranoeiaeDt 
of  Technical  EdncstioD,  was  laid  □□  Mondar,  ISth  inst., 
by  his  Rojsl  Hi|[hneaB  the  Prinoe  of  WaUs,  who  was 
aoDompanied  by  the  Princaaa  of  Wales.  The  buildinar 
will  have  a  pieoe  of  land  in  the  EiMbition-road,  Sontli 
Kenmnston,  between  the  Tn^^^a■Tl  iln«eam  uid  the 
Albert  Hail,  fprant«d  to  the  institnte  at  a  nominal  rent 
by  the  Comnueaioners  of  the  Exbihitian  of  1861. 


our  gratifioation      _,  . 

foiindatioii  stone  of  the  

and  Guilds  of  London  Institute  for  the  Adi 
Technical  Eduoatiun,  and,  at  the 


I  have  the  honour  to  be  chairman, 

'day  to  lay  tlie 

itral  Institution  o{  the  City 


pnTpoee  ot  l"r'""tinjr  in  the  advanoement  of 
ednoation,  obtained  later  on  the  help  of 
poration  of  London  and  of  other  Unity  cc 
22  of  which,  inclnding  nine  out  of  the 
goilds,  are  represented  on  the  ooundl 
mstttate,  and  jointly  contributed  nearly 
annnallr  to  its  funds.  At  flrat,  the  efiorl 
association  were  confined  to  the  encouragi 
technioal  ednoation  in  schools  and  colleges  ii 
and  elsewhere  ;  but  latterly  the  inatitate 
enabled  to  establish  and  organiae  achoolB  of  it 
technical  instraotian,  and  also  to  aanat  in  the 
ment  ot  technical  edncation  in  a  large  number 
in  the  United  Eingdom.  This  inaatution  «i 
eetabliahed  as  a  rival  to  any  other  existing 
learning ;  least  of  all  to  the  excellent  schotdi 
in  this  neighbonrhood,  whirfi  for  some  years  ] 
been  the  means  of  offering  to  bundieds  of  yo 
and  women  a  knowledge  of  the  principles  o 
and  art.  The  aim  of  this  institution  «i 
supplement  the  teaching  of  thooe  schoals.  b 
ins^nction  in  the  practical  application  of 
and  art  to  the  trades  and  industries  of  tlis 
and  by  cultivating  and  endeavouring  to  i 
inventive  genins.  As  President  of  the  Bi^ 
mission  for  the  Exhibition  of  1S51  this  iuU 
already  greatly  indebted  to  your  Royal  Hi^ 
tho  other  members  of  the  Com  mission,  fur  thd 
a  nomiaal  rental  of  the  valuable  plot  of  groimdi 
this  institution  is  to  be  erected.  The  institute 
fully  seosiblo  of  its  obligations  to  her  Hsjest] 
missionerB,  without  whose  kindly  assistance  thi 
of  this  college  might  possibly  have  been  ddi 
gives  me  great  pleasure  to  be  enabled  to  add  t 
seemed  fit  to  her  Uajesty  to  recognise  on  thii 
the  eminent  services  of  Hr.  Brainwell,  t 
fatigable  chairman  of  the  eieontive  corni 
the  institution,  fay  signifying  her  Uajestj'a 
intention  of  conferring  upon  that  gentle 
hononr  of  knighthood.  It  ia  antioipsted 
ooek  of  this  building,  when  fully  equipped 
apparatDB  and  appUanoea  needrnl  for  ted 
stmotion,  will  not  fall  far  short  of  £76,000. 
sum  £31,000  has  been  already  anbacribei 
worshipful  companies  of  PishmonKera,  0( 
Clothworkera,  uid  Cordwainets ;  the  gnu 
Drapers'  Company  having  been  appropriate 
Finabury  College;  audit  isexpected  that  abon 
will  be  saved  from  the  annual  inoome  of  the 
daring  the  building  of  this  college.  The 
therefore,  after  paying  the  amount  which  is 
have  at  tbeir  dispoau!  only  an  eatunated  snm 
£66,000,  and  they  look  to  the  liberally  of  tl 
Compaidea,  both  ot  those  who  have  and  at  tl 
have  not  as  yet  subaeribed  to  the  fuad 
institute,  to  make  good  the  balance  of  £!0,00C 
the  buiUing   of  uiis  college   may   be   oooq 


giatefol 
Woleafii 


h  she  has  been  gmoionaly 
iJeaaed  to  manifest  in  our  work  by  aooompanying  vonr 
BotoI  EQgfmesB  on  tills  occasion.  The  council  taia  the 
govenunB  of  the  institi:^  have  heard  with  munixed 


plans.  It  is  confidently  boped  that  the  pnaene 
Royal  Highness  and  of  her  Boyal  Hjghnw  tht 
of  Wales  here  to-day,  aanotianiiig  and  aff 
objects  for  which  thia  institote  has  been  n^ 
for  the  promotion  and  further  dmdopvat  • 
this  central  insUtntioD  is  to  be  efMtad.ad 

CI  of  her  Uajeaty'B  gneioaa  Mfionl  iM 
ennUed  to  annoonoe,  will  ■Bwnlate  tts 
Ouildsof  London Ubenlly to  baAnrtWcfa 
the  work  which  they  have  m  wfaih  nl  Ifl 
'    lOgnrated,  ao  that  this  ii^art«rt  aT*- 
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bMlibyt] 
Mi,  mud  t 


i»  So7«l  HIgliseH  tb*  PriiiM  of  WaIm  U>en  said, — 
Loid  (AmdocHot,  my  Lords,  LadJM,  and  Q«ntte- 
, — I  Uuuk  jon  for  jonr  addteaa,  and  beg  lenTe  to  I 
n  joa  that  it  gim  me  mooh  ntiHf  action  to  attend  I 
to^j,  to  taftbefomdation  stone  of  an  uutitntiDni 
it  pTM  eaeb  furoibla  expieaioii  to  one  of  the  most , 
otant  oesda  in  the  education  of  perwnu  who  are 
ined  to  take  part  in  the  prodnotiTe  histoir  of  tlda 
itiy.  Hitherto  Engliih  toacbing  has  cliien;  relied 
tainiDs  the  intellectnal  faooltiee,  io  as  to  adapt  men 
pp^  ^eir  intelligence  to  anj  oocnpation  of  life  to 
in  th^  maj  be  called ;  and  tlua  general  disdplina  of 
■mud  taaa,  on  the  whole,  been  found  aoiBdent,  until 
nt  timea ;,  bnt  during  t^  last  30  jears,  the  compe- 
B  of  other  nations,  even  in  mannf  acturea  which  once 
e  BmlnaJTely  earned  on  in  this  kingdom  has  been 
fKTsre.  The  groat  progreea  that  has  been  made  in  the 
■t  of  looomotioii,  as  wdl  as  in  the  applicatioiiof  steam 
fta  pnipoaet  of  life,  has  distributea  the  raw  materials 
Wnitzj  all  over  the  world,  and  baa  economised 
Vtnd  labour  in  their  ooDTerdon  to  objects  of  utility. 

bL&ms  which  did  not  poaeeaa  in  such  abundance 
Britain  coal,  the  sonrca  of  power,  and  iron,  the 
Ihb  of  strength,  compensated  for  the  want  of  raw 
'~~'  '  '  y  the  teobnioal  education  of  tliei;  industrial 
ay  has,  therefore,  seen  m 
. )  qiringing  up  everywhere  guided  by  the 
■ad  intelligenoe  thus  created.  Both  in  Europe 
la  Jljnerica,  technical  coUeges  for  teaehing,  not  the 
Mae,  bat  the  prinoiplea  of  scienoe  and  art  involved 
■atienlar  industries,  had  been  organised  in  al 
hg  oentres  of  indnsby.  England  is  now  thoroughly 
kol  the  neeeasitj  for  supplementing  her  educational 
pyH"""  by  colleges  of  a  like  nature.  Let  me  remind 
Ikat  the  realisatdon  of  this  idea  was  one  of  the  moat 
Idted  objectawUch  my  lamented  father  had  in  view. 
tthe  Exiubition  of  IHSl,  he  recognised  the  need  of 
■ioal  education  in  the  future,  and  he  foresaw  how 
nit  it  would  be  in  London  to  find  space  for  such 
nnna  and  colleges  as  those  which  now  surround  the 

on  which  we  stand.  It  is,  therefore,  to  me  a 
liar  pleasure  that  the  Commissianers  of  the 
bition,  of  which  I  am  the  President,  have  been 

to  oontribnte  to  your  present  important  nnder- 
g,  by  giving  to  you  the  ground  upon  which  the 
nt  oollege  is  to  be  erected,  with  a  sufficient  reserve 
tA  to  ensure  its  future  development.  Allow  me.  In 
odon,  to  expreas  the  great  eatiatactiou  which  I 
oenoe  in  seemg  the  anoieDt  guilds  of  the  Oity  of 
Ion  BO  warmly  co-operating  in  the  advauoement  of 
ligial  iofltmcbon.  I  am  aware  that  several  of  them 
for  tome  time  past  in  various  ways  separately 
amgeA  the  study  of  sdenoe  and  an  in  the  metro- 
,  am  well  as  in  the  provinces ;  and  it  is  a  noble 
t  on  th^  part  when  uiey  join  together  to  cstablieh 
Ued  institute  with  the  view  of  ntaking  still  greater 
nora  systematic  endoavours  tor  the  promotion  of 

Inmnch  of  special  education.  By  conaenting  at 
'  leqoest  to  become  the  president  of  this  iuatitiite  I 
<  H  may  be  in  my  power  to  benefit  the  good  wOrk, 
tbst  our  joint  exertions,  aided,  I  trust,  by  the  con- 
id  Ubetahty  of  the  City  and  Guilds  of  London,  may 
*  to  bo  an  example  to  the  rest  of  the  oountiT  bi 
I  the  inteUigenoe  of  industrial  oammunities,  so  that, 
1  the  inoreaaing  competition  of  the  world,  England 
'retain  hoi  proud  pro-emiseooe  aa  a  mannfaeturiug 

i.  t.  J.  Sraawell  then  presented  to  his  Royal 
hiifi  a  medal,  which  bad  been  struck  at  the  Royal 
ing  the  laying  of  the  stone,  bearmg 
shields  of  all  the  contributing  Corn- 
other  side  a  reoord  of  the  event  to 


r  IrlW  H.  WatwlDW  handed  to  his  Royal  High- 
,  who  ^aoed  It  in  a  eavi^  in  the  stone,  a  glass  and 
* ~'-'~'-i2theBniJlerweiglitaottheooimtry, 


coins,  and  a  copy  of  TAt  Timet,  yalurt,  and  the  Cilif 
PrtMi;  also  a  medal  and  a  document  reoording  the 
laying  of  the  stone. 

Kt.  Vonnan  Watuef  having  prewated  to  his  Boyal 
Highness  a  handsome  silver  and  ivorytrowel,  the  oolnmn 
of  polished  granite  was  then  bwerod  Into  its  proper 
position. 

Tbi  Frinoi  of  Walei  then  said, — In  the  name  of  Om 
Father,  the  Son,  and  the  Holy  Qboat,  I  deolaio  this 
stone  to  be  duly  laid. 


THE  WTTJT 

^Die  eleventh  annual  report  of  the  Deputy-Maater  of 
the  Mint  has  lately  been  issued,  and  the  f  ollovring  la  an 
abstract  of  its  contents  :— 

The  demand  for  bronze  odn  having  been  far  below  the 
average,  it  has  not  been  neoeaaary  to  provide  for  the 
eiecudon  of  any  part  of  the  coinage  byoontiaot  durmg 
the  year,  but  the  Department  has  been  fully  ooonned. 
in  meeting  the  demand  for  gold  and  silver  coin,  and  in 
supplying  three  unimportant  coinages  to  coloniea.  Huse 
other  colonial  coinages,  of  larger  amounts,  which  prea- 
sure  of  work  did  not  permit  the  Hint  to  undertake, 
were  executed  by  oontract  under  the  sapervimon  of  the 
Department.  The  requirements  of  the  Bank  of  England 
were  met  by  a  coinage  of  rather  moce  than  £4,000,000 
of  gold,  or  about  £1,000,000  less  than  the  average,  but 
the  coinage  of  diver,  which  has  exceeded  £711,000,  has 
been  larger  than  that  of  any  year  ainoe  ISTl.  He 
coinage  of  bronze,  on  the  other  hand,  has  barely  ex- 
ceeded £19,000,  as  against  an  average  of  £12,600  ia  the 
preceding  five  years. 

The  coins  stmckdurlng  the  year  ISSO  were  of  twenty* 
throe  different  denaminationB.  The  total  number  of 
pieces  struck  at  the  Mint  was  26,870,633,  as  i^ainst 
30,060,311  in  1S79,  and  theirvalue,  real  or  nominal, 
£4, 928,266  16s.  8d.  The  total  number  of  British  coins 
struckduring  the  year  was26,S12, 033,  and  theirTalue 
was  as  follows :  — Child,  £4,164,601  lOs.  ;  nlw, 
£744,B20  8s.  lid.  ;  bronze,  £10,471  16s.  Od. 
Gold  CocfjiaE. 

The  coinage  of  gold  oommenced  in  Deoember,  187B, 
and  was  comJudod  in  July,  1S80.  The  amount  ooined 
in  1 879  was  insignificant,  but  during  the  first  six  months 
of  1880,  a  sum  of  rather  more  than  £1,160,000  was 
delivraed  to  the  Bank  of  England  in  sovereigns  and 
half-sovereigns,  and  the  total  valne  of  the  coinage  was 
brought  up  to  £1,186,120.  This  is  the  Urgeat  gold 
ooitmge  executed  since  1876,  when  the  amount  issued  in 
the  year  was  £1,700,000.  During  the  interrening 
period  of  three  years,  owing  to  the  general  de^tossion 
of  trade,  the  »"""■■'  average  demand  for  gold  oom  from 
the  Mint  has  been  but  UtOe  more  than  £1,000  000,  tiie 
importations  of  sovereigns  issued  by  the  Sydney  and 
Melbourne  Uinta  having  each  year  been  snffinient  to 
make  up  the  quantity  of  new  coin  required  by  the  Bank 
of  Zn^and.  During  the  year  ISSO  the  amonnt  of 
Austrdian  gold  coin  imported  was  £2,377,000,  as  againat 
the  following  amounts  m  the  preceding  five  years: — 
1876   £2,728,000 

1876   2,076,000 

1877    3,718,000 

187S   2,773,000 

1879  1,617,000 

Silver  CoiB*aE. 
The  silver  coinage  of  the  year,  as  alnady  stated,  VM 
oondderably  above  the  average.  The  amount  of  ooin 
struck  was  £711,820,  aa  against  £667,125  in  1879,  and 
£611,126  in  1878,  and  the  amount  issued  £709,093. 
The  issues  oondsted  of  £190,700  sent  to  the  Bank  of 
England,  £122,000  to  the  Bank  of  Ireland,  £73,600  to 
Sootoh  banks,  and  £308,910  to  coloniea;  £13,260  shipped 
in  aid  of  Troaisury  cJicete  abroad,  and  £600  in  thraepenoea 
supplied  direct  to  banks  and  private  peraona.    As  in 


700 
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onnei  yeara,  applicants  for  onall  btuiib  in  dirccpEnicctt 
were  refernd  to  London  banks  whioh  had  intimated 
that  they  held  a  stook  in  eiosBa  of  tli6ir  omi  rL'quirt* 
UEnts,  and  tho  amoiuit  sold  to  IndiridnalBi  tlicrefure, 
yraa  iooonsidarablo ;  but  tLe  total  amotilit  Isnieil,  navei-- 
tiielen,  reached  £23,0&0.  This  amoont,  tboii^h  Ices 
than  the  isauea  of  1879  and  1878,  Which  Wen- £37,220 
and  £30,126  reipeotively,  Bfaowa  that  the  deliumd  for 
tbreepencEfl  is  etiU  very  large.  It  mar  be  tbtntioned 
bi  this  place  that  fourpencea,  ntme  of  wbieh  huvc  brcn 
coined  ainos  1866,  oootinQe  to  be  withdraws  iu  cou- 
nderahle  quantitiiia,  and  will  shortly  so  doubt  almost 
enliielr  disappear  from  otroulatioin.  The  nomisiJ  value 
ot-the  nnupwcea  withdrawn  during  the  post  year  woh 
about  £4,000,  and  in  1879  was  £3,600,  so  tbnt  the 
nnmbei  of  these  pieces  In  circulation  has  bees  reduced 
tn  two  Tears  by  not  less  than  466,000. 

The  Wf-OMwna  ieeaed  dsring  the  year  bavo  be«n  of 
ILe  nominal  tbIkb  of  £161,620,  and  the  total  aiuoimt  of 
those  ooins  issued  since  1BT4,  when  their  ooiuagu 
iBsnmed,  has  been  £992,070. 

There  has  been  a  decided  Inerease  in  the  demand  for 
rilTsr  ooin  in  England  and  Wales  during  the  jHst  year. 
In  the  latter  part  of  1878,  and  dnring  the  greater  port 
of  IBTB,  owing  to  the  general  contraoticm  at  trade  and 
the  depresnon  of  agrionlture,  large  quantitiee  of  ci  ' 
mro  iM«dved  back  by  the  Bonk  tram  the  puUic ;  b 
in  1S80,  the  iusee  again  largely  azoeeded  the  nmon 
leoeind,  and  the  lolver  coirency,  therefere,  may  no 
immnAatiH  to  haTe  resumed  its  noimsl  OMiditlon.  The 
amount  of  worn  sUtbt  ooin  witbdiawn  fron  dnndation, 
£160,000,  oontinnea  to  be  large,  and  shows  that  the 
renewal  of  the  coin^e  progiesees  satisfaotoiilj. 

In  Sootland  and  Ireland  also,  the  demand  lor  diver 
ooin  has  been  considerable. 

Notwitiistanding  the  large  isanefl  of  tSTli,  which 
anoonted  to  X29S,1T0,  the  amount  of  new  coin  shippec 
to  the' colonies  has  during  the  past  year  shown  so  aigui 
of  dlminntiOD.  Tbe  demsnd  lor  sifrer  ooin  throug-boQl 
the  colonies  in  which  tho  Imperial  coinage  ia  ciureiit 
has  been  greatly  stimulated  by  the  arrangemeDta  made 
at  tho  beginning  of  1879,  under  which  the  Mint  win 
authorised  bv  their  Lordships  to  pay  all  expenses  con- 
Hooted  with  Ute  carriage  of  new  suver  and  brosxc  coin 
to,  and  of  worn  silver  coin  from,  British  dependcnuits. 

Iu  oonnection  with  the  withdrawal  of  worti  F^ilvti 
coin  from  droulatian,  the  "Loss  by  Exchai^'"  fot 
the  year  1880  was  £68,698,  as  against  £64,702  in  ISTSi, 
although  the  amoimt  of  ooin  sttit  in  for  re-coinjige  in 
1880  was  only  £486,015,  as  against  £496,06r>  in  tht 
previous  year. 

The  average  market  price  at  which  standtrJ  uilvoi 
has  been  purchased  for  coinage  during  tho  yc^tir  IHHC 
hsa  been  62Jd.  per  ounce,  so  tbat,  as  the  rate  at  wIiil-Ii 
rflTeroiHa  is  issued  by  Qie  UInt  is66d.  perosucc,  th( 
sdgnorage  accruing  to  the  State  has  been  at  thv  mil'  <il 
13}d,  per  ounce,  or  261  per  cent. 

Bbokib  Coduox. 


I,  having  only  amounted  ti] 
£19,400,  and  the  issues,  though  caoeeding  this  mun  by 
£9,000,  have  bUII  fallen  short  of  (hoee  1876  by  no  less 
than  £10,000.  Itwouldappear,  therefore,  thatthe  vcr; 
large  isBuee  made  since  the  first  introducdon  of  (he 
bnmie  onnsge  in  IS60,  which  amounted  up  to  the  end 
dlsstyear  to  £1,476,608,  have  at  length  begun  to  aScct 
the  ddQand. 

Of  the  amount  issued  in  1880,  £19,640  ooniisted  of 
panoe,  £6,068  of  half-pence,  and  £2,772  of  fartbinKH,  us 
against  issues  in  1879  of  .£28,060  in  pence,  £7,736  iu 
halfpence,Bnd£3,lS6iniarthings.  The  denumd  for  each 
denomination  of  coin,  therefore,  bos  sensibly  diminished. 

The  bronie  metal  purchased  for  coinage  during  the 
Tear  amounted,  as  in  1879,  to  100  tons,  in  bare  t«ad7 


eoeipta  no^ 


ttj  and  In  srtentBBc  nroniwfc  He 
T,  hisptimdnal  wockbaiw  **TteO 
,'>  puUiahed  fai  IBAT.    JutfniM 

rae  VMoitof  Oa  Benenl  WMont  (A  Om  vi^^^asBi  to  waa  elected  a  IMhw  «<a»  ac(|rf  aa*< 


yean,  has  been  a  loss,  but  it  is  ntisfaebsjtmk 
whereas  the  ezoess  ot  expenses  ovet  noiiki 
1878,  £61,643,  and  in  1879,  £27,866,  it  wi 
reduced  to  £7,6S8.  It  m^ht  have  beeu  hopAi 
that  as  the  purchases  of  silTcr  bullion  for  colup, 
are  generally  the  principal  source  uf  pni£t,  rm 
as  luve  in  1880  as  in  1879,  the  r 
more  nave  exceeded  the  expoiditur 
the  withdrawal  from  circulation  of  w 
its  nominal  value  was  again  very  large,  uid  n 
counter- balanced  the  profit  on  the  ooumdn 
bnllicm  into  new  coin,  whfle  the  profit  en  tk 
coinage  was  dightly  less  than  in  18T9,aDdtb' 
on  a  gold  coina^  ot  £4,000,000,  whidi  cliu  t 
of  payment  duimg  tike  year,  formed  a  furiba 
loss.  The  transaotiona  of  the  Hint,  hawem 
the  nine  yean  which  have  elapsed  since  a  "I 
Loss  Account "  was  first  compiled  in  its  pns 
still  show  an  annual  profit  of  £17,920 ;  aiid  I 
expected  that,  sa  trade  revives,  the  causes  wbid 
favourably  affect  tboee  transactions  will  ceate 
Gouv^mxiT  CoiamfQ. 
The  only  oountrafeit  of  speeial  intereet  btoo; 
the  notice  of  the  Hint  during  the  past  jv 
spurious  sovereign  of  plalinnm  found  in  cm: 
Sydney,  and  forwarded  by  the  Beputy-Mssi 
Sydney  Mint,  with  a  report  of  Dr.  Leibimi, 
that  branch.  Platinum  counterfeits  are  wd 
but  the  specimen  in  question  bore  tiaoes  of  i 
impression,  and  it  appeared  probable  at  fint 
a  genuine  Rusdan  platinum  ooin  had  been 
and  gilt.  After  oarefol  examination,  ho«e< 
found  that  on  the  obverse  ot  the  counterfeit  t 
esontcheoa  on  the  tevene  of  a  Spanish  Issb 
eecado  piece,  was  clearly  traceable,  the  figi 
being  also  vimble.  It  became  evident,  thm 
the  spurious  sovereign  had  originally  been . 
feit  of  the  Spanish  gold  ooin. 


OBITUAEY. 


Lord  Hatherley,  F.B.S., — Lord  Hotherii 
death,  at  the  ago  of  80,  took  plaue  on  the  I( 
his  honse  in  Great  Oeorge-stnict,  Weetmin< 
member  of  the  Society  from  1869,  in  whinb  t 
[then  Vice-chancellor  Sir  WiUiom  Page  It 
elected  a  Vice-President  of  the  Society  fm 
time.  In  1860  he  took  the  ohair,  wbm  s 
"  Science  in  onr  Courts  of  Iaw,"  was  rcsi 
Angus  Smith,  and  from  that  time  till  1869, 
finally  retired  from  the  Coopcil,  he  took  an  a 
in  tho  work  of  the  Counoil  and  the  eommitt 
BocietT.  In  recent  yean  he  was  wrei 
asked  again  to  serve  on  the  Council,  but  he 
on  the  gTOund  that  hia  ineieasinw  T^f,  * 
brooght  no  UaoN,  bionght  a  di^inhed  ttf 
wtu;k,  and  he  was  always  nloetant  to  aDo« 
when  he  was  tmable  to  lake  a  ^ 
woir.  But,  thougfahehadthnsMlitedfr^ii 
-  '-• "  ciietr,hewual«V"  '  ' 
idTfoewhenitwasn^ 
SodetT'aintBMstatb 

lie  full  accounts  of  Lord  Hathei_,  _      

which  have  appeared  in  tlw  daily  and  wect 
•  '' *~  -*—  i^dsl 
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JBVITUBE  XZEIBinOH. 

m  of  Works  of  Art  Applied  to 
mnection  with  tlie  Exhibition  of 
3  Boyal  Albert  Hall,  is  now  open 
ransf erable  season  ticket  will  be 
iber  of  the  Society  on  application 
A  ticket,  to  admit  two  persons, 
present  Journal, 


ffOS   OF   THE   80CIETT. 


UITOB  LSGTVSB8. 
iTCHMAKING, 
f  Edward  Bigg,  X.A. 
TJKB  II.— (Conlinued.) 

*e  I  shall  endeavour  to  explain 

systems  of  manufacture  in  this 
tries,  but  would  first  say  a  few 
lesign  of  the  watch.     This  Ib  a 

only  practical  watchmakers  can 
/  there  certainly  are  faults  in  many 
that  even  a  non-technical  observer 
7e  noticed.  Theyare  most  marked 
d  a  fall-plate  watch,  a  watch,  that 

several  moving  parts  are  held  in 
ro  circular  plat^,  the  balance 
sition  external  to  the  rest  of  the 
acular  form  has  come  to  be  known 
vorld  as  the  "English  watch,''  and 
h  only  one  essenti^  change,  uamely, 
e  escapement,  for  the  last  2(X)years, 

It  is,  at  first  sight,  a  matter  of 
re  consider  the  (manges  that  have 
ill  the  scieuces  and  the  mechanical 
eoe  of  mechanism,  important  as  it 

of  society,  should  have  so  long 
lary,  or  nearly  so.  This  fact  has 
ferred  to  in  toe  first  lecture,  and 
en  there  given  why  we  should  not 
luch  radical  change  in  its  design, 
so  much  appear  to  be  occasion  for 

new  escapements,  &o.,  as  for  the 
simplifying  of  the  watch  as  it 


already  exists;  and,  above  all,  there  is  the  need 
of   replaoiag  vague  rules  of  thumb  by  definite 

r'  iciples  of  construction,  and  of  taking  advantage 
the  utmost  limit,  in  practice,  of  the  aid  which 
theory  has  to  offsr. 

Where  is  the  necessitv  for  making  the  English 
watch  so  much  thicker  uian  others  P  Why  are  we 
obliged  to  have  a  watch  that  involves  ox>ening  the 
face  to  set  to  time  P  And  why  does  a  common  Swiss 
or  French  watch  often  present  a  far  more  attrac- 
tive external  appearance  than  many  of  those  of 
English  make  at  twice  the  price  P  The  faults  in 
the  design  of  the  mechanism  itself  are  quite  as 
numerous,  but  I  will  not  dow  stay  to  enumerate 
tiiem,  and  to  those  who  care  to  inquire  into  them 
would  conunend  a  suggestive  artide  by  Mr. 
Glasgow,*  published  only  last  year  in  the 
Horological  Journal, 

The  criticisms  that  have  to  be  met  apply 
in  the  main  to  full-plate  watches.  This  form  has 
been  gradually  abandoned,  in  the  case  of  high- 
class  work,  in  favour  of  the  half  and  three-quarter- 
plate,  in  which  a  portion  of  the  top-plate  is  cut 
away,  so  that  the  balance  may  be  in  the  same 
plane  with  or  even  below  it,  thus  diminishing  the 
thidmess  by  about  an  eighth  of  an  inch.  TIm 
change  was  somewhat  distasteful  to  the  public  at 
first,  and  there  seems  still  to  be  an  extnu>rdinar7 
amount  of  indirect  opposition  to  it  on  the  part  of 
many  workmen  connected  with  the  trade.  Thus 
an  escapement  to  a  three-quarter-plate  watch 
generally  costs  twice  as  much  as  for  a  fuU-plate 
watch,  and  a  similar  distinction  Ib  made  in  several 
other  stages.  Butthere  seems  no  sufficientreason  for 
so  great  a  difference.  It  Ib,  doubtless,  in  part  owing 
to  the  fact  that,  as  a  rule,  the  three-quarter-plate 
watch  Ib  of  a  better  quality,  and  work  on  it  is. 


therefore,  naturally  more  highly  paid ;  but  there 

,,  imless  P« 
be"  considered  one,  why  all  qualities,  even  the 


appears  to  be  no  reason,  imkss  public  prqudioe 


lowest,  should  not  be  of  similar  design.  Indeed, 
in  Switzerland,  the  very  cheapest  watch  manu- 
factured is  on  the  three-quarter-plate  model. 

The  manufacture  of  a  watch  involves  a  verv 
great  number  of  distinct  operations,  each  of  whicn 
requires  considerable  knowledge  and  skill  on  the 
pi^  of  the  workman. 

During  the  sixteenth  and  seventeenth  centuries, 
when  pocket  timcJceepers  were  first  introduced,  the 
watchmaker,  as  a  nde,  himself  made  all  the  parts 
of  both  watch  and  case,  emplo^g  only  a  few 
simple  tools.  But  since  that  period  the  work  has 
become  gradually  more  and  more  subdivided,  and 
each  workman,  oy  constantly  confining  himself  to 
the  making  of  one  spedal  object,  ib  enabled,  as  in 
all  handicraft,  to  make  it  both  more  rapidly  and 
more  accuratelv.  At  the  same  time,  the  simple 
tools  of  the  early  makers  have  been  more  or  less 
elaborated,  so  astoabridge  and  facilitate  thework-* 
at  times,  indeed,  to  such  an  extent  that  the  skilled 
workman  himself  ia  rendered  unnecessary. 

These  latter  machines  are  of  comparatively 
recent  introduction,  and  the  collection  of  tools 
which  I  hope  to  exhibit  on  Monday  next,  show 
how  much  of  the  work  of  an  ordinary  watchmaker 
depends  on  his  manual  skill.  But  in  recent  years 
machine-tools  have  come  more  and  more  into  use, 
and  these  have  naturally  tended  towards  the  in- 

•  iR»r«l0fiea}/0«nM)(t88O},ssiL,p.9t. 
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troduotion  of  a  factory  system,  in  place  of  what 
was  esseniially  a  home  manufacture. 

Hias  three  systems  are  now  possible  for  the 
production  of  watches  on  a  largo  scale  :^ 

(1.)  Each  workman,  becoming  an  adept  at 
one  or  more  specisd  trades,  remaining  independent, 
and  working  for  a  nimiber  of  employers. 

(2.)  Worlnnen  in  all  the  trades  being  collected 
together  in  one  Inrgo  factory,  which  is  thus  in  a 
condition  to  produce  finished  watches  from  the 
rough  metal. 

S3.)  A  oombination  of  these  two  systems. 
'.  propose  to  consider  those   separately,   and 
will   enacavour    to    point    out    some    ox    their 
relative  merits,  as  bearing  on  the  English  watch- 
making industry.  Tho  first  is  that  mainly  practised 
in  England,  Switzerland,  and  France.     A  frame, 
containing  the  barrel,  fusee  (if  any),  centre,  third 
and  fourth  wheels,  all  with  their  teeth  cut  and 
pinions  attached,  and  certain  other  portions  in  the 
rough,  constituting  a  movement^  is  manufactured, 
csay  at  Frescot,  in  Lancashiro,  and  delivered  to  the 
Olerkenwell  or    Coventry   manufacturer.     After 
numbering  it,  ho  sends  it,  or  the  requisite  portion, 
in  succession,   to  the  dial -maker,  case -maker, 
escapement-maker,  finisher,  gilder,    fusee-cutter, 
jeweller,  &c.,  and,  finally,  to  the  examiner,  who 
adjusts  the  balance  -  spring,  and    regulates  the 
watch,  returning  it  to  the  manufacturer.  In  all,  at 
least  40  artificers  aid  in  the  production  of  a  lever 
watch,  but  of  these  the  most  responsible  is  the 
finisher,  whose  duty  it  is  to  tum  the  pivots,  pre- 
paring everything  for  the  gilder,  determining  the 
positions  of  all  uie  wheels,  so  that  the  train  runs 
iieely,  drilling  all  pivot-holes,  except  those  of  the 
escapement,  &c.,  but  he  does  not,  as  his  name 
would  suggest,  finish  the  watch.  And  the  examiner 
is  called  upon  to  find  out  any  faults  in  his  pre- 
decessor's work,  see  that  they  are  cosrected,  fix  the 
balance  -  epring  in  position,   and  approximately 
regulate  the  watch. 

It  would  be  both  tedious  and  unprofitable  to 
attempt  to  pass  in  review  the  various  stages 
through  which  a  watch  passes;  but  as  the  kindness 
of  several  manufacturers,  both  EngUsh  and  foreign, 
has  supplied  mo  with  a  number  of  movements,  &c., 
mainly  with  a  view  to  show  tho  extent  to  which 
machinery  is  employed  in  their  production  on 
different  systems,  I  think  wo  may  with  advantage 
devote  some  time  to  thoir  consideration  and  com- 
parison. But  we  shall  be  more  in  a  position  to  do 
so  after  the  three  systems  of  manufacture  men- 
tioned above  have  been  passed  in  review. 

Now,  the  high-class  Enelish  watch  furnishes  a 
sufficient  proof  that  splendid  work  can  be  produced 
under  the  iirst-named  system,  and  it  maybe  doubted 
whether,  for  such  work,  any  better  could  be  devised ; 
for  many  of  tho  operations  seem  to  be  exceodinglv 
trivial,  and  it  is  improbable  that  any  single  manu- 
facturer should  have  so  large  a  trade  as  to  enable 
him  to  retain  the  services  of  so  many  specially 
skilled  operatives.  At  the  same  time,  it  should  be 
observed  that  this  cannot  be  regarded  as  to  econo- 
mical system.  Babbage,  in  his  '*  Economy  of 
Manufactures,"  lays  it  down  that  the  division  of 
labour  cannot  be  successfully  practised  unless  there 
exist  a  great  demand  for  its  produce,  and,  consider- 
ing as  we  are  at  present  doing  only  the  high-class 
watch,  there  can  hardly  be  said  to  be  such  a  demand. 
But  1t^  07Btem  is  strox^^ly  tecommendod  by  the 


fact  that  it  enables  a  number  of  munificbHBfli  ^- 
avail  themsdves  of  the  most  highly  trmMiwi  :  " 
men,  when  these  are  remarkably  few  in  al^  i: 
and  would  not  otherwise  obtain  snffioieDta^ 
ment. 

While  other  points  must  take  pnoodati 
economy  in  the  case  of  high-clam  woikiiki'^ 
primary  importance  with  regard  to  ch6ft[ 
Foreign  watches  of  good  quality  are  O0W 
this  country  at  such  low  rates,  that  an  1 
made  watch,  if  of  medium  quality,  muitbe 
a  moderate  price  also,  or  it  will  most  smnifii 
time,  be  driven  out  of  the  home  market,  uV 
already  been  to  a  great  extent  from  abroti 
minutest  economies  must,  then,  be  pncM 
every  stage  of  its  manufacture,  and  all  pHtif 
are  not  essential  to  fair  time-keepiag      * 
avoided. 

I  feel  considerable  diffidence  in  saying 
on  this  question,  as  it  is  so  essentially  qm 
practical  watchmakers,  but  I  will  bne^' 
to  one  or  two  points  for  which  the  pr'-*^" 
a  great  measure  responsible.  If  the 
watches — ^who,  unfortunately,  too  often 
nothing  whatever  of  their  internal 
ments — would  content  themselves  with  tks 
tion  of  a  suitable  case,  leaving  it  to 
watchmaker  to  decide  on  the  nature  d 
movement,  a  great  step  would  be  sained, 
as  long  as  there  is  a  demand  for  cheap 
provided  with  fusee,  compensation  balance, 
plate,  and  the  like,  such  watches  will  be  i 
The  general  introduction  of  keyless  work  huli 
much  to  prejudice  the  ordinary  English  trad^i 
its  very  manifest  advantages  have  gone  te 
override  the  popular  notion  in  favour  of  wnl 
to  the  left,  a  feature  by  which  the  least  xalM 
could  distinguish  our  own  from  f oreun  tf 
ments.  Indeed,  so  deen-rootod  is  this  outiii 
in  some  districts,  that  tne  introduction  of  &^ 
going-barrel  watches  has  been  much  impeded,! 
certcon  manufacturers  have  been  induced  to  i 
it  by  providing  a  separate  axis  for  the  wid 
square,  which  carries  a  steel  wheel  engaginyi 
a  similar  wheel  on  the  barrel  arbor ;  the  woi 
is  thus  to  the  left,  and  the  absence  of  a  fai 
not  noticed. 

This  is  only  one  example  of  the  way  ind 
prejudice  interferes  with  the  advance  of  the  < 
6ut  it  is  |)erhap8  the  most  important,  as  it  iavd 
tho  question  whether  the  fusee  shall  or  ihifl 
be  retained  by  English  watchmakers.  If  tin] 
judice  were  done  away  with,  the  fusee  oou 
regarded  from  the  8inp;le  point  of  visw  d 
merits  and  defects,  and  it  need  not,  as  is  at  ^ 
the  case,  be  retained  partly  as  a  qaertue 
policy.  In  the  last  lecture  I  endeafasni 
explain  what  are  the  real  advantages  d 
system,  and  why  it  should  fonn  a  part  ii 
high-class  compensated  and  adjusted  wifak 
properly  made,  with  a  chain  of  niffioiaDft  tbkft 
it  need  not  be  a  aounse  of  irnalmfw.  W 
frequent  breaking  of  chains,  and  the  ootnpa 
difficulty  of  its  repair  by  ordiimKy  wuiki— 
done  much  to  bring  it  into  diarepute  for  eh 
watches.  And,  after  all,  is  its  relentina  \ 
desired  in  them  ?  We  have  seen  that  iti  pn 
yirtue  consists  in  faoilitatinff  tbe  adjostes 
isoohrpnism  and  positions,  fitit  it  eynnot  hi 
^ha^  i^oh  watches  as   aie  hert  vefensd  t 
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or  podtion  and  isochronum,  and  ezperi- 
M  that  they  may  be  made  to  keep  very 
ame  from   day  to   day,    if  wound   up 

without  any  Buoh  adjustment,  as  weU 
>od  goiDg-barrel  as  with  a  fusee  and 
this  we  have  abundant  eridence  in  the 
I  of  very  many  cheap  Frenoh,  Swiss,  and 
as  well  as  in  English  going-barrel  watches. 
'  type  of  construction,  moreover,  lends 
k  more  to  the  application  of  madiinery 
lufacture,  involves  less  risk  of  breakage 
kge  by  careless  workmen,  and  can  be 
xeylesswork  at  far  less  expense.  There 
en  to  be  no  real  reason  for  the  reten- 
I  fusee  in  the  class  of  watch  we  are  con- 
nd  I  believe  that,  if  it  were  not  for  the 
just  referred  to,  manufacturers  would 
ody  and  willing  to  abandon  it. 
)nd  system  of  manufacture  referred  to 
system,  namely,  of  collecting  workmen 
JHed  trades  in  one  large  factory,  whidi 
a  position  to  produce  finished  watches 
ough  metal,  has  reached  its  most  com- 
lopment  in  America.  There  are  many 
1  the  Continent  and  in  this  country,  but 
merica  are  on  by  far  the  largest  scale ; 
)y  are,  I  believe,  the  only  makers  that 
anufacture  every  part  of  a  watch  on  the 
And  it  will  at  once  be  evident  that  only 
producers  could  afford  to  do  so,  as  many 

though  involving  special  skill,  can  be 
great  rapidity,  and  thus  workmen  en- 
;hem  would  be  kept  idle,  unless  a  pro- 
y  increased  number  were  engaged  on 
operations. 

tham  Watch  Factory  gives  employment 
K)  operatives,  half  of  each  sex,  and  pro- 
t  100  finished  watches  a  day,  so  that  it 
;perience  the  difficulty  above  referred  to. 
1  distinct  departments,  and  every  branch 
icluding,  for  example,  hand,  mainspring, 
making  is  stated  to  be  executed  on  the 
ilaohinery  is  used  to  a  ver^  great  extent, 
Qg  a  hiffh  degree  of  uniformity  in  the 
les  greatly  increasing  the  speed  of  pro- 
^d  this  brings  me  to  the  main  charac- 
aodem  watchmaking ;  the  employment 
-tools  and  steam-power, 
t  once  say  a  few  words  as  to  the  meaning  of 
ion  '  *  machine-made  watch,''  as  I  believe 
ly  understood,  even  by  all  watchmakers. 
in  a  sense,  every  watch  would  answer  to 
ription,  as  tools  and  machines  of  various 
mployed  in  its  construction.  But  the 
ef  erred  to  are  g^erally  of  a  more  elabo- 
ter,  and  driven  by  power.  They  are, 
of  somewhat  heavy  construction,  and 

distinguishing  feature  is  that,  while 
is  made  to  facmtate  their  management, 
of  repeating  indefinitely  a  given  opera- 
the  utmost  attainable  accuracy,  and 
Ued  supervision,  isregardedasof  primary 
I,  But  this  feature,  the  uniformity, 
y  easily  made  too  prominent.  It  is 
ble  to  produce  the  plates,  bars,  cocks, 
i  even  the  wheels  and  pinions,  so  that 
or  all  practical  purposes,  interchange- 
'hen  we  come  to  the  pivots,  jewel-holes, 
rious  parts  of  the  escapement,  they  are 
he  same  sense,  and  it  seems  too  piiQLcbjbp 


expect  that  machinery  will  ever  make  them  so.  I 
do  not  deny  that  it  miffht  be  jKMBible  to  replao» 
any  parts  of  one  watch  by  the  corresponding  parts 
of  another  similar  watch,  but  the  chance  of  its 
keeping  equaUy  good  time  without  further  adjust- 
ment is  small.  Two  pivota  turned  of  the  same 
thickness  may  require  different  degrees  of  poltsli- 
ing,  and,  therefore,  their  final  diameters  wfll 
differ.  The  accurate  performance  of  an  escape* 
ment  depnnds  on  such  a  variety  of  conditions^  wat» 
although  it  may  doubtless  act  when  placed  in  a 
watch  to  whi<^  it  does  not  belong,^  it  cannot  be 
expected  to  secure  an  equal  rate  without  special 
adjustment. 

I  am  aware  that  there  is  a  considerable  amount 
of  opposition  on  the  part  of  many  watchmakeiB 
accustomed  to  the  older  system  to  the  emplo3rnMiitk 
of  machine-tools,  but  I  venture  to  think  that  pari 
of  this  is  owing  to  a  want  of  knowledge  as  to  what 
may  be  legitimatdv  expected  of  them,  and  part  ift 
probably  due  to  the   extravagant   language  toa 
often  employed  in  reference  to  this  question.    If 
our  young  watchmakers  were  brought  up  to  be  less 
exclusively  watchmakers;  if  before  making,  say,  an 
escapement,  they  could  be  induced  to  devote  aooM 
of  their  time  to  a  study  of  the  tools  they  do  nsei 
and  might  use,  as  well  as  to  the  actual  making  of 
such  tools,  there  would,  I  feel  convinced,  be  a 
natural  tendency  towards  the  principle  of  machine- 
tools.     An  ordinary  pair  of  dockmaker's  tuma 
would,  in  the  hands  of  an  intelligent  woriaoaa^ 
lend  itself  to  the  construction  of  many  def¥ioe8 
for  facilitating  his  daily  work,  and  would  often 
enable   him  to  leave  much    of   the  work   that 
now  requires  his  personal  supervision  to  a  boy* 
Naturally,  very  little  is  known  by  watchmakers 
of   the  tools  used  in  factories,  but  the  kindness 
of   many  manufacturers,  in  London,   Coventry^ 
Prescot,  and  Birmingham,  has   enabled   me  to 
examine  the  machinery  now  in  use,  and  I  can  most 
emphatically  say  that  much  of  it  will  compare 
favourably  with  the  watdi  itself  in  re^;ard  to  accu- 
racy of  adjustment  and  beauty  of  finish.    Tool- 
masing  is  obviously  of  the  first  importance  in  a 
modem  watch  factory ;  and  in  Messrs.  Botheram's 
works  at  Coventry,  I  was  much  struck  with  a  senes 
of  shops  devoted  specially  to  this  branch,  which 
appear  to  be  provided  with  every  available  appliance 
for  securing  the  most  perfect  workmanship  in  the 
machines  they  employ  for  watchmaking. 

The  history  of  the  application  of  machinery  to 
the  watch  manufacture  nas  yet  to  be  written.  It 
appears  that  credit  for  its  first  suggestion  cannot 
fairly  be  claimed  by  any  one  single  inventor.  Early 
in  the  present  century,  a  number  of  manufacturers 
introduced  it  for  special  ox>erationB ;  and  in  1839, 
Leschot  estabHsbed  a  machine-work  movement 
factory  in  G^eva,  which  now  belongs  to  the  firm 
of  Yacheron  and  Constantin.  But  F.  F.  Ingold, 
also  a  Swiss,  appears  to  have  first  elaborated  a 
series  of  both  case  and  movement  machines,  their 
main  feature  being  the  production  of  any  nimiber 
of  identical  parts  of  a  watch. 

If  we  may  credit  the  description  given  by 
Jurgensen  of  a  machine  designed  by  Ingold  for 
making  plates,  they  must  have  been  extraordinarily 
complex.  It  was  capable,  he  says,  of  producing  a 
finished  plate,  polished,  all  the  holes  tapped  for 
screws,  steady-pin  holes,  including  those  for  the 
fiipapement,  with  i^  l^e  holes  for  the  jewd 
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settings  ready,  sinks  cut  in  the  ^ate  and  polished 
both  at  the  sides  and  bottom.  His  collection  also 
included  machines  for  making  barrels,  various  parts 
of  the  escapement,  together  with  balances,  wheels, 
screws,  and  he  had  complete  working  drawings  for 
watch-case  machinery. 

l^gold  endeavoured  unsuccessfully  to  establish 
a  watch  factory  both  here  and  on  the  Continent, 
and  seems  to  have  gone  to  the  United  States,  about 
1845,  with  the  same  object  in  view,  but  returned 
to  Europe  without  havi^  accomplished  it. 

In  ihe  report  of  the  tlnited  States  Commission 
on  the  Philadelphia  Exhibition  of  1876,  group 
XXV.,  p.  90,  it  is  stated  that  <*In  1848,  Mr. 
Dennison  suggested  to  Mr.  Howard  the  project 
of  attempting  the  manufacture  of  watches  by 
machinery,  and  two  years  afterwards,  in  company 
with  Samuel  Curtis,  also  of  Boston,  they  established 
at    Boxbury,  Massachusetts,  a   factory  of   this 

kind "    The  reporter  mentions  these  facts 

as  evidence  that  his  countrymen  '*  first  conceived 
the  project  to  manufacture  watches  by  machinery" 
(p.  89).  But  the  machinery  can  only  have  been 
applied  to  a  few  branches  of  the  a^,  for  it  is 
inconceivable  that  two  years  after  the  project  was 
*'  suggested,*'  they  could  otherwise  have  **  com- 
menced the  manufacture  of  watches.''  Anyone 
^ho  has  seen  the  extraordinsiry  variety  of  machines 
that  go  to  produce  a  *' machine-made  watch,"  must 
admit  that,  even  in  the  present  day  of  rapid  pro- 
duction, and  with  all  the  designs  readv  to  hand, 
two  years  would  be  a  very  brief  interval  in  which 
to  establish  such  a  factory.  And  at  the  above  date, 
1848,  several  factories  were  already  employing 
machines  in  Switzerland,  moreespedaliy  at  Geneva. 
The  credit,  therefore,  of  havmg  first  applied 
machine-tools  to  the  manufacture  of  watches 
must  be  given  to  the  Swiss. 

In  saying  thus  much  in  regard  to  the  earlier 
applications  of  machinery,  I  would,  of  course,  not 
oe  understood  to  deny  that  very  much  has  been 
done  in  America  to  bring  the  system  to  a  high 
degree  of  poz  faction.  It  was  there  that  a  sufficient 
amount  of  capital  was  first  embarked  in  the 
undertaking  to  render  a  trial  to  ^e  fullest  extent 
possible.  The  well-known  inventiveness  of  the 
American  people  has  largely  extended  the  use 
of  machines,  and  they  have  done  much  to  prove 
their  applicability  to  watchmaking. 

It  is  not,  however,  my  present  purpose  to  enter 
even  briefly  on  the  history  of  this  question.  I  wish 
rather  to  show  how  far  tools  are  used  at  the  present 
day  in  the  production  of  both  English  and  foreign 
watches.  A  mere  verbal  explanation,  besides  being 
dry  and  uninteresting,  would  fail  to  convince,  but 
I  am  forttmate  in  possessirg  a  niunber  of  specimens 
of  machine  work  for  exhibition  here  this  evening. 
And  I  would  take  this  opportunity  of  expressing 
my  sincere  thanks  to  various  firms  who  nave  so 
readily  responded  to  my  request  by  sending  samples 
of  their  work,  which  in  many  cases  must  have  been 
got  together  with  no  little  trouble.  The  firms  to 
which  I  am  thus  indebted  are  given  alphabetically 
in  the  following  list,  together  with  ^e  nature  of 
the  objects  lent : — 

Mr.  Ehrhardt,  Birmingham  —  Frames,  with 
pivot-holes  drilled. 

The  English  Watch  Co.,  Birmingham^Eeyless 
WAtohes,  and  their  several  parts  in  all  stages  of 
fluunifactare  mounted  on  ca^. 


Messrs.  Guye,  London — Keyless  wstr— ^ha 

machine-made  escapements,  steel  worl 

pivots,  &c. 
Mr.  Hewitt,  Prescot,  Lancashire— M< 

full,  ^-plate  and  |-plate,  keyless,  with 

steel  work. 
Messrs.  Japy  Fr^re,  Beauoourt— Boa^iji^ 

ment  {ebache),  with  train. 
Mr.  Mercer,  Clerken  well — Stages  of  i 

by  hand,  of  marine  chronometer  detent. 
Messrs.  Patek,  PhOippe  &  Cie.,  OeDeTs-l 

movements,  separate  keyless  mechanism  ndi 

work. 
Messrs.    Botheram,  Coventry—Madune- 

pinions,  pivots,  wheels,  and  wheel-blanks. 
Mr.  Taylor,  Prescot— Chronometer  whedi 

pinions. 
"Mi,   Tripplin,    London  —  Details  of 

Besan^n  watch. 
The  Waltham  Watch  Company,  Mass.—! 

finished  Waltham  watch,  with  additions!  pifMJ 

show  pivoting,  &c. 
Mr.  Wycherley,  Prescot — ^Machine-msd»[ 

fusee  movement;   also  detached  pieces  to 

stages  of  manufacture  from  rough  metsL 
I  propose   to  exhibit  a  selection  from 

specimens   in  the   lantern,  but   would  at 

mention  that  the  series  lent  me  by  the  " 

Watch  Company  is  ver^  complete.  It 
very  great  variety  of  pieces  mounted  on  13  < 
which  may  be  regarded  as  typical  of  the 
operations  in  watchmaking  to  which  mi 
applied  at  the  present  day.  I  am  not  swirel 
so  complete  a  series  has  been  previously  exl" 
in  this  country,  and  cannot  but  feel  that  thi 
lection  is  worthy  of  very  careful  stodj. 
machinery  can  be  arranged  to  produce  some  d\ 
elaborate  pieces  shown  on  these  cards,  it  can 
almost  anything;  and,  whatever  we  may  say  i 
interchangeability,  there  is  no  doubt  th^  theu 
will  require  a  far  less  amount  of  fitting  thani 
do  on  tne  hand  system.  It  would  be  imporf 
for  me  to  even  enumerate  the  pieces  that  aicl 
exhibited,  and  I  will  only  draw  your  attenti* 
one  very  marked  feature,  the  immense 
labour  that  is  saved  by  the  use  of  the 
machine.  There  are  very  few  pieces  in 
watch  or  case  that  do  not  in  the  first 
pass  through  this  machine,  and  the 
filing  avoided  must  be  immense. 

It  is  difficult  to  form  an  exact  estimate  <if| 
average  number  of  machines  employed  iaj 
manufacture  of  a  watch.  They  wifl,  in  g 
measure,  depend  on  the  amount  of  piodWl 
since,  of  course,  as  this  increases  the  tools  ^^^ 
more  spedidised.  Mr.  Gooding,  of  IJ* 
Botheram's,  at  Coventry,  tells  me  that  tbeaM 
required  for  the  movement,  exclusive,  thai  M 
the  case,  dial,  hands,  sprine,  and  balaiN%4 
be  taken  at  about  100,  which  is  mids  iffij 
follows : — 


Flatemakin^    •••..<• U  "i 

Wheel  and  pmiom    • H   ^ 

Steelwork tt 

Escapement  ••• •* S 

JeweUinff • 11 


Screwa  ••••• , 

And  he  estimateB  the  tone 
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hinery  at  30  hours,  about  half  that 
16  hand  sysUuu. 

ins  the  third  system  of  manufacture 
'hich  is  merely  a  combination  of  the 
arred  to.  It  is  the  most  generally 
U,  but  evidently  will  include  very 
uused  establishments  distinguished 
the  extent  to  which  machine-tools 

in  the  manufacture.  The  English 
present  day,  as  compared  with  that  of 
years  ago,  before  movement  making 
shed  by  means  of  machines,  would 
ito  this  class.  But  what  I  rather 
ndude  is  the  wat<ch  factory  as  we 

in  this  country,  one  that  builds  up 
timekeeper,  but  does  not  necessarily 
ch  speoal  work  as  cases,  dials, 
^,  mainsprings,  balances,  &c.,  or  even 
Several  of  the  English  firms  to  whom 
for  assistance  this  evening  would  thus 
ad  others  exist.  It  cannot  be  doubted 
establishment  can  turn  out  work  of 

quality  at  moderate  cost,  and  it 
advantage,  that  it  may  be  of  any 
i;nitude;  the  larger  factory  only 
I  the  smaller  in  that  it  comprises 
nches  of  the  trade,  generally  involving 
,  which,  if  undertia&en,  might  tend  to 
jost  of  production.  Thus,  take  the 
d-setting.  In  one  factory  that  I 
3wellers  were  able  to  do  all  the  work. 

therefore,  that  when  less  than  half 
i  watches  is  made  in  the  same  time, 
Lot  be  constant  employment  for  even 

and  it  might  be  more  economical 
vork  done  elsewhere.    At  the  same 

be  presumed  that  the  number  of 
rhich  this  holds  good  will  gradually 
i  limit  is  reached,  as  the  employment 

extends,  for  it   will   only   involve 
iding  idle  for  a  definite  period ;  or  the 
r  very  general,  of  adapting  a  single 
iveral  purposes  would  be  applicable, 
said  enough  with  regard  to  tibe  system 

and  will  proceed  to  consider  the 
the  table.  At  the  outset  one  feature 
the  types  of  watch,  with  the  exception 
he  Prescot  movements,  have  going- 
lesemovements  that  form  the  exception 
for  completion  on  the  hand  system 
ined.  It  is  evident  that  the  going 
tself  to  machine  work  far  more  readily 
e,  and  one  cannot  but  feel  that  an  im- 
»n  for  the  opposition  to  the  latter  is 
Q  this  fact.  Enough  has,  however, 
.  said  on  this  subject,  and  I  would 
at,  admitting   the    applicability    of 

the  manufacture  of  watches,  this  is 
nk  as  a  sound  argument  against  the 
see  in  ordinary  watches, 
lumber  of  specimens  illustrating  the 
IS  of  manufacture  of  watches,  both  on 
and  hand  system,  were  here  exhibited 
I.    They  included  many  stages  in  the 

of  the  movement  as  practised  in 
igh  movements  from  Birmingham, 
Geneva,  and  London,  as  wdl  as 
ement  and  parts  of  watches  lent  by 
rms  to  whom  reference  has  already  been 
)•    The  images  were  obtained  by  direct 


reflection  of  the  beam  from  an  electric  lamp,  thrown 
on  the  surface  of  the  object.  The  light  being  inci- 
dent at  very  small  angle,  an  image  was  obtained, 
v^  slightly  distorted  and  in  natural  colours.] 

The  examination  of  these  specimens,  even  in  the 
very  inefficient  mode  I  have  been  compelled  to 
adopt,  must  suffice  to  convince  an  unprejudiced 
observer  that,  at  any  rate  for  watches  of  ordinary 
quality,  machinery  can  be  extensively  employed 
with,  marked  advantage.  It  secures  a  greater 
degree  of  uniformity  in  the  work,  a  more  rapid 
production,  and  may  reasonably  be  expected  to 
reduce  the  cost  of  the  watch.  How  far  its  use  is 
desirable  in  the  highest  branches  of  the  art  is  a 
question  for  practical  horologists  to  discuss.  In 
tne  best  Enghsh  watches  imif  onnity  is  not  of  the 
same  importance,  and  minute  economies  need  not 
be  so  carefullv  practised.  Indeed,  the  present 
system  is  well  adapted  to  their  production,  ^  as 
is  sufficiently  proved  by  the  fact  that  forei^ 
makers  have  not  succeeded  in  underselling  us  m 
this  particular  grade.  Each  instrument  receives 
an  amount  of  individual  attention  that  would 
almost  involve  a  direct  contradiction  of  the  main 
principle  on  which  the  application  of  machinery 
IS  advocated — a  principle  which  is  often  expressed 
by  that  unfortunate  word,  interchangeability. 

But  the  subject  must  be  looked  at  from  a  very 
different  point  of  view  when  we  come  to  consider 
the  cheaper  class  of  watch ;  the  branch  of  the 
trade  in  which  so  keen  a  competition  is  going  on  at 
the  present  day.  Admitting  that  such  a  trade  is 
worth  preserving,  and  the  statistics  already  given 
prove  indisputably  that  it  is,  the  question  as  to 
how  it  ma;^  best  be  fostwed  becomes  a  very  urgent 
one,  and  I  would  make  a  few  observations  bear- 
ing upon  it.  At  the  outset,  however,  let  me 
earnestly  disclaim  any  desire  to  dictate  to  the 
trade ;  watchmakers  know  the  details  of  their  own 
business  best,  but  what  I  do  wish  is  to  bring  the 
matter  more  prominently  forward,  and  to  urffe  a 
more  thorough  discussion  than  has  yet  taken  pliMse, 
as  to  the  reforms  that  can,  with  advantage,  be  in- 
troduced into  the  art,  and  the  points  in  which  we 
can  take  advice  from  our  neighbours. 

The  general  depression  of  trade  cannot  be  held 
to  be  solely  or  even  chiefly  responsible  for  the 
present  state  of  things.  Within  the  last  30  years 
two  new  watch-producing  countries  have  practi- 
cally come  into  existence.  France,  although  of 
course  the  trade  has  long  been  established  there, 
has  within  that  period  increased  its  production 
ten-fold,  and  in  America  we  have  a  new  com- 
petitor. I  have  already  pointed  out  that,  judging 
from  the  official  returns,  we  actually  export  firom 
this  country  about  the  same  number  of  foreign 
watches  as  of  those  of  home  production,  whereas 
the  imports  for  home  consumption  reach  a  total  of 
about  250,000,  or  more  than  six  times  the  total 
exports  of  home  and  foreign  make. 

At  the  risk  of  being  considered  a  prophet  of  evil, 
I  venture  to  refer  to  the  state  of  the  dock  trade  in 
this  county  as  bearing  on  the  subject  we  are  con- 
sidering. Fifty  years  ago  we  had  a  trade  in  clocks, 
and  no  one  could  have  anticipated  that,  at  the 
present  day,  it  would  be  practically  dead,  the 
only  exceptions  being  turret,  regulator,  and  a 
few  chune  docks,  the  value  of  the  exports  of 
which  amounts  to  about  £50,000.  The  Continent 
and  America  hi^e  taken  possession  of  the  entire 
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trade  ia  ordinary  timemeoes ;  and  in  hw  offiaal 
report  on  the    1878   Exhibition   at   Farii,   M. 
Saunier  mentions  a  fact  in  relation  to  it  that  ifl 
well  worthy  of  note.    While  the  production  of  the 
hiffher  quality  of  clocks  shows  a  tendency  to  fall 
ZSy  or,  at  most,  to  remain  stationary,  the  number 
of  cheap  docks  is  increasing  at  a  very  rapid  rate. 
Whether  the  same  is  to  be  said  of  watches  we  have 
no  sufficient  means  of  ascertaining,  although  the 
gradual  fall  in  the  mean  price  of  English  clocks 
and  watches  during  the  years  1867  to  1870,  the  last 
for  which  we  haye  the  recjuisite  data,  seems  to 
point  to  some  such  conclusion ;  at  any  rate,  it  is 
not  safe  to  hazard  a  guess  as  to  whether  such  a 
tendency  would  continue :  the  mere  possibility  of 
it,  however,  indicates  the  necessity  for  our  doing 
our  utmost  to  preserve  the  watch  trade  intact, 
and  not,  as  some  would  advocate,  to  surrender  the 
oheax>er  trade  without  a  struggle.     At  the  same 
time,  it  is  well  to  observe  that  there  seems  good 
reason  to  hope  for  an  improvement  in  the  average 
quality  of  watches  in  the  future,  independently  of 
any  advance  in  the  horological  art.    As  the  habit 
of  wearing  a  watch  becomes  more  universal,  the 
desire  to  possess  one  of  sux>erior  quality  may  be 
expected  to  spread  in  even  greater  proportion, 
and  the  well-known  tendency  of  modem  life  to 
make  more  and  more  use  of  our  time,  necessarily 
involves  greater  care  in  its  accurate  admeasurement. 
I  do  not  pretend  to  be  able  to  explain  the  causes 
which  have  led  to  the  destruction,  more  or  less 
complete,  of  many  branches  of  the  horologist's  art 
in  this  country,  but  would  earnestly  commend  to 
all  interested  in  it,  the  suggestive  and  most  im- 
portant address,  devoted  mainly  to  the  subject  of 
foreign  competition,  which  was  delivered  by  the 
Chairman  of  the  Council  of  this  Society,  at  the 
opening  of  the  present  Session.    We  may  be  sure 
tnat  Mr.  Bramwell  had  not  watchmaking  specially 
in  his  mind  when  writing  that  address ;  and  yet 
there  are  many  passages  in  it  that  might  have 
been  intended  to  have  reference  to  this  art.    He 
aays: — ^ 

"  We  shall  find,  it  may  he,  that  many  of  our  indus- 
tries are  oanied  on  according  to  the  old  traditions, 
traditions  of  practioes  which  were  the  best  known  in  the 
days  when  they  were  first  employed,  hut  which,  under 
the  teaching  of  science  in  other  countries,  have  been 
abandoned  as  obsolete  while  the^  are  retained  by  our- 
selves. We  may  find,  paradoxical  as  it  appears,  that 
the  fact  of  our  having  been  engaged  in  any  particular 
manufacture  for  many  years  obstructs  our  readily  adopt- 
ing the  most  improved  form  of  carrying  on  that  manu- 
facture." 

And  there  is  one  other  passage  in  this  address 
which  I  cannot  refrain  from  quoting.  Speaking 
of  the  field  of  work  open  to  tine  Society  of  Arts, 
the  Chairman  says : — 

"Why  should  it  not  put  itself  in  oommunioation  with 
the  manufacturers  in  some  industry  which  is  suffering 
its  hold  on  foreign  markets  and,  it  may  be,  even  its 
hold  upon  the  home  market,  to  be  interfered  with  by  the 
foroigner,  to  ascertain  from  these  manufacturers 
whether  the  competition  ag^ainst  them  is  succeeding 
on  the  soore  of  pnce,  or  on  that  of  quality,  or  on  the 
Boore  of  the  higher  Imowledge  possessed,  or  the  better 
taste  displayed  abroad.  If  it  be  on  account  of  pHoe,  let 
us  find  out  whether  the  dii^mrity  arises  prindpaUy  from 
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the  labour  question,  or  whether  it  ariaes,  aa  i* 
in  countries  where  labour  is  dearer  thmiia  o" 
the  use  of  improved  processes  in  those  anniiB 
oesses  which  we  have  failed  to  emploj  .  . 
have  sufficient  confidence  in  the  skiU  and  ahili^ 
the  amount  of  capital  available  in  this  owmtry ,  • 
it  needs  ciily  that  the  true  causes  of  the  soooj 
oompetltoie  should  be  diaoovered,  to  make  us  afl 
bestu  ounelves  to  restore  the  threatened  indn^ 
former  safe  positicn." 

Would  not  watchmakers  have  real  oum 
grateful  if  this  Society  would  make  than 
subject  of  investigation  as  suggested  in  the 
graph  I  have  just  read  ? 

In  another  part  of  the  same  addrenue 
of  Technioal  Education  are  brought  proa 
forward,  and  I  am  sure  that  no  one  wiU^ 
pared  to  doubt  that  horology  ranks  hig^ 
those  industrial  arts  that  involve  the  applio 
science  for  ensuring  any  real  advance, 
refer  to  this  subject  in  the  next  lecture,  m 
here  only  mention  that  it  is  one  of  the  32 1 
which  examinations  are  annually  held  by 
and  Guilds  of  London  Institute  for  the  i 
ment  of  Technical  Education. 

It  is  highly  improbable  that  a  hhan 
machine-tools  should  not  tend  to  ameUc 
trade,  when  there  is  hardly  another  trade 
not  received  invaluable  help  from  thei 
watchmaker  can  tell  for  himself,  either  by 
ing  a  movement  or  such  samples  as  I  hi 
what  degree  of  assistance  it  has  affardi 
Americans,  a  peofde  that,  prior  to  about  1 
no  experience  of  the  subject ;  how  much  i 
should  it  help  us,  when  we  have  been  pr 
as  watchmakers  for  centuries. 

When  Arkwright  patented  his  "  spinnin 
there  was  a  very  great  outory  against  it,  a 
ing  the  manual  skill  of  the  workmen ;  bi 
objection  can  legitimately  be  made  in  thi 
I  have  already  been  careful  to  point  out,^ 
watchmaking  exists,  it  will  be  impoesT 
without  a  considerable  amount  of  skilled 
the  adjustments,  and  this  would  be  the 
in  the  commonest  of  watches.  I  an 
that  there  should  be  no  doubt  whatev 
point,  and  the  most  striking  example  I 
able  to  adduce  consists  in  a  comparisor 
the  prices  of  two  watches  manufac 
machinery  in  America,  where,  as  is  gen 
mitted,  its  use  has  been  pushed  as  far  as  f 
They  are  movements  of  the  same  size ;  th 
approximately  adjusted  for  heat  and  o 
about  £12,  and  the  other,  more  highly  fin 
adjusted,  is  quoted  at  nearly  £dO,  more' 
times  tiie  price  of  the  first,  and  yet,  to  sa 
observer,  such  differenoe  as  there  is  wo 
comparatively  littie  moment.  One  mi 
assume  then  that  at  least  half  of  tks 
the  higher  class  watch  has  been  on  ac 
skilled  labour.     Thus  we  have  no  pM 


to  complain  that  any  system  has  p«^ 
to  be  superior  to  that  adopted  in  thii 
so  far  as  regards  the  best  worit.  ■ 
is  now  principaUy  needed  »  that  As 
of  oompletent  workmen  shodld  bs  «| 
Madiine  work  need  not,  then,  desndstti 
skill  of  our  artisans,  and  tha  nw  fti 
necessarily  oanse  the  TftngHali  vatak  to 
^\^  artistic  than  at  present  it  eqvaDjIB 


JOTJBNAL  OF  THE  SOOEETT  OF  AET8,  July  29,  1881. 


707 


•at  a  paiticolar  machine  does  not  pro- 

0  work  IB,  of  itself,  no  evidence  against 
bcdng  able  to  do  so,  and  there  are 

specimens  on  the  table  to  show  that 
>nn8  can  be  secured  by  such  means, 
in  the  cheapest  watch,  what  is  wanted 
^  and  good  timekeeping,  and,  if  need- 
labour  might  be  rdicd  on  for  modifying 
^rding  to  taste  in  the  higher  grades, 
^pid  growth  of  the  production  of  foreign 
M  compared  with  our  own,  if  it  moans 
must  be  taken  as  evidence  that  the  English 
manufacture  is  not  adapted  to  the  cheaper 
itch.  If  it  were,  it  would  be  simply  im- 
tiat  more  than  a  quarter  of  a  million  of 
ide  watches  should  be  annually  required 
he  demands  of  the  home  market, 
rs,  then,  to  be  a  peculiarly  convenient 
:e  a  new  departure,  and  if  several  of  the 
inent  manufacturers  could  bo  induced 
'  to  take  the  matter  into  their  considera- 
uining  how  best  to  systematise  the  trade, 
J  example  from  our  competitors,  and  if 
in  would  lay  to  heart  the  lesson  which 
28  I  have  been  able  to  collect  teach  him, 
ible  but  that  much  good  would  result. 
ous  learned  societies,  the  engineering 
)rof esdons,  keep  themselves  abreast  wil£ 
?8  made,  both  at  home  and  abroad,  by 
leir  journals  and  their  periodical  meet- 
he  horologists  of  this  country,  although 
a  monthlv  journal  and  a  newly-erected 
lust,  I  think,  admit  that,  as  a  body, 
not  hitherto  taken  sufficient  practical 
either. 

ry  far  from  denying  that  many  horo- 
keenly  alive  to  the  necessity  of  im- 
e  system  so  that  it  shall  be  more  in 
with  the  requirements  of  the  present 
leir  efforts  have  hitherto  failed,  owing 
fPerence  with  which  every  suggestion 
i.  Their  journal  and  their  institute 
unquestionably  good  work,  as  a  means 
on,  and  in  keepiog  those  engaged  in  the 
r,  by  affording  them  a  means  of  inter- 
tion ;  but  a  far  higher  work  remains  to 
hand  by  them,  namely,  the  placing  of 
Snglish  trade  on  a  satisfactory  footing, 
marks,  although  provoked  by  a  con- 
>f  the  state  of  the  trade  in  the  cheaper 
''atch,  cannot  but  be  more  or  less 
bo  the  case  of  higher  qualities.  At  the 
''  no  mechanical  art  can  afford  to  stand 
dthough  the  best  English  watch  has 
its  i>08ition,  oven  that  position  is  being 
ass^ed  from  several  quarters,  and  it 
anueto  be  held  without  some  effort, 
be  evident  from  the  specimens  of 
)rk  on  the  table,  we  already  possess 

1  several  factories  more  or  less  com? 
3d  up  with  machines  for  the  manu- 
watcnes  on  the  modem  system.  But 
ce  of  the  several  establishments  to 
"ence  has  been  made  does  not  disprove 
Qglish  system  of  watchmaking  is  the 
n,  and  tiie  problem  that  now  urgently 
lution   is  how  best  to  benefit  those 

the  manufacture,  and,  at  the  same 
omote  the  trade  of  the  country.  All 
I  temporary  depression  of  trade  may 


be  laid  aside  in  discussing  such  a  question,  for  it 
is  a  well-known  and  acknowledged  fact,  that  even 
in  times  of  commercial  prosperity,  the  trade,  taken 
as  a  whole,  is  in  an  unsatisfactory  condition.  For 
years  past  the  cheaper  watches  sold  in  this  country 
have  been  mainly  of  Swiss  and  French  make,  and 
America  is  now  coming  in  for  a  share  of  the  market. 
And  here  it  may  be  well  to  observe  that  the 
English  makers  seem  to  be  unwise  in  thus  neglect* 
ing  the  cheap  trade.  Preach  as  yon  will  about  the 
comparative  advantages  of  an  JBngiish  watch,  if 
foreign  makers  can  afford  to  sell  a  watdi  that  is  • 
fairly  good  timekeeper,  and  often  more  graceful 
than  that  made  here  for  about  twice  the  amount, 
there  can  be  no  wonder  if  it  is  in  very  many  oasec 
preferred.  The  fashion  of  wearing  watches  is 
gradually  spreading  through  lower  and  lower 
grades  of  society,  and  if  the  home  makers  cannot 
or  will  not  supply  this  demand,  they  have  no  right 
to  complain  of  other  countries  talong  the  matter 
in  hand.  And  it  is  unreasonable  to  suppose  tiliat 
we  can  hope  to  permanently  retain  the  higher 
branches  and  so  consistently  neglect  the  lower. 
The  entire  trade  is  so  small  in  extent  that  neither 
portion  can  afford  to  dispense  with  the  other; 
mdeed,  the  lower  is,  perhaps,  of  more  service  to 
the  higher  than  the  higher  is  to  the  lower,  for,  as 
it  becomes  more  and  more  general  to  carry  a  watch, 
the  inducement  to  those  able  to  afford  one  of  high 
quality  to  become  possessed  of  one  is  greater ;  and 
only  those  who  have  tried  the  experiment  know 
what  a  real  satisfaction  there  is  in  being  provided 
with  a  thoroughly  reliable  timekeeper. 

How  then  are  the  interests  of  this  beautiful  in- 
dustry to  be  best  promoted  ?  I  do  not  pretend  to 
be  able  to  answer  this  question,  but  there  are  a  few 
points  to  which,  with  your  permission,  I  should 
wish  to  draw  attention,  in  the  hope  that  the  sub- 
ject may  be  earnestly  taken  up  by  others.  In  the 
first  place,  it  must  be  admitted  that  the  English 
system  is  not  calculated  to  encourage  radicaiim- 
prbvements.  Each  workman  through  whose  handa 
the  watch  passes  is,  as  a  rule,  acquainted  with  onlv 
a  small  proportion  of  its  details,  and  thus,  through 
being  unable  to  take  a  general  view  of  the  question> 
is  placed  in  an  unfavourable  position  as  an  in- 
ventor. The  watch- jobber,  into  whose  hands  the 
watch  comes  for  repair,  stands  a  better  chance  of 
detecting  faults  of  construction,  and  suggesting  a 
remedy. 

The  extraordinary  amount  of  independence  to 
which  the  system  has  given  rise,  causes  much  need- 
less expense  and  waste  of  time  in  the  production  of 
a  watch.  A  number  of  trifling  faults  are  often 
allowed  to  accumulate  in  the  watch,  each  work- 
man apparently  leaving  a  legacy  for  his  successor 
to  correct.  Thus  it  happens  that  some  are  sure 
to  be  left  uncorrected,  except  in  the  very  best  work, 
and  they  secure  the  watcn  a  bad  name,  if  not  at 
once,  at  any  rate  after  a  short  time.  Of  course, 
pn  any  method  of  manufacture  there  would  be  a 
risk  of  some  such  sources  of  error,  and  I  am  not 
pretending  that  these  objections  are  peculiar  to  the 
{luglish  system.  But  a  discussion  lately  held  at 
the  Horological  Institute,  at  the  instance  of 
Jfr.  Bickley,*  seems  to  show  that  our  system, 
with  careful  management,  is  cai>able  of  vast  im- 
provement :  it  is  inconceiv/^ble  that  at  the  present 


i.L  •■_■.■- 
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daj  BO  much  double  work  as  is  done  on  an  Enf^ish 
watoli  ii  nnavoidable.  j 

And  one  obvioiis  mode  of  avoiding  it,  at  all  '■ 
events  in  great  part,  is  the  employmeiit  of  exact 
maobinery  to  Uie  utmost  extant,  l^e  moat  earnest 
advocate  of  tbe  hand  sy stem  oanoot  but  admit  that 
it  i»  reiponsible  for  by  far  the  greater  number  of 
these  irregularitieB.  A  man,  after  making  several 
hundred  limilar  objects,  such  as  screws,  may, 
doubtless,  arrive  at  making  tbem  alike  by  the  eole 
aid  of  his  sight  and  touch ;  hut  this  is  not  true 
vhere  only  a  few  dozen  epeoimens  are  made  at  a 
time,  and  they  of  a  more  complex  form. 

But  how  to  popularise  the  use  of  machinery  is  a 
rery  diffioult  queetiDn.  The  factory  system  would 
oertainly  not  De  welcomed  in  Clerkenwell.  And 
it  mav  well  be  doubted  whether  its  introduction 
would  be  advisable;  the  English  system  has  so 
lonK  conaist«d  in  a  certain  degree  of  isolation  of 
various  branches  that  ofTorts  should  rather  be 
directed  towards  the  improvement  of  this  svetem, 
and  Uia  setting  of  it  on  a  more  satisfactory 
footing.  Let  Frescot  retain  the  movement- 
making,  Coventry  the  case-making,  in  addition 
to  its  own  individual  trade  of  watch-making, 
ClerkenweU  the  finishing,  escapement  -  making, 
&c.,  but  if  the  trade  is  to  continue  a  trade, 
these  several  branches  must  work  more  into  each 
other's  hands.  It  is  absurd  that  one  man  should 
systematically  be  called  upon  to  undo  the  work 


In  a  wat«h  factory  each  man,  of  course,  works 
to  a  template,  and  it  is  surprising  that  there 
should  be  any  occasion  to  advocate  its  use  at 
the  present  day,  in  any  of  the  mechanical  arts 
that  involve  uie  production  of  a  number  of 
identical  pieces.  It  is  difficult  to  see  why  a 
common  standard  should  not  be  introduced  in 
the  watch  trade,  and  its  adoption  would  consti- 
tute a  very  important  step  in  adapting  the  English 
syst«m  of  manufacture  to  modem  requirements. 

We  have  already  seen,  from  an  examination  of 
Frescot  movements,  how  far  machinery  is  employed 
in  what  has  been  termed  the  "hand  system,  prac- 
tised in  this  countrv.  It  is  hardly  open  to  question 
that  its  use  mi^ht  be  extended  with  very  great  ad- 
vantage ;  and  if  an  accurate  sysl«m  of  gauges  and 
standaxdi  existed,  might  not  the  movement  maker 
carry  on  the  work  to  a  certain  definite  point,  and 
then  hand  it  over  to  the  ClerkenweU  workmen, 
who  would  take  it  up  whore  Prascot  left  off,  with- 
out having  to  do  over  again  any  portion  of  what 
has  already  been  done  well.  But  it  need  not 
necessarily  follow  that  the  use  of  machinery  would 
be  confined  to  the  movement-maker. 

A  prindpal  feature  of  this  Byst«m,  which  stands 
in  the  way  of  any  material  change,  is  the  great 
number  of  small  establishments  that  have  to  be 
kept  up  in  ClerkenweU.  They  not  only  occf 
delay,  mcrease  the  cost,  impede  the  introduction 
of  improvements,  and  cramp  the  abilities  of  i  " 
TiduEus,  but  they  are,  in  too  many  cases,  utt  , 
unfit  for  occupation,  and  cannot  fail  to  have  a 
most  detrimental  influence  on  the  character  of  the 
woitauan  as  well  aa  on  boQi  the  quantity  and  the 
qtudity  of  his  work. 

A  au^cgeation  recently  made  by  Hr.  Olasgow  at 
a  meebng  of  the  HoriMogioal  Institute  is  worth 
oanful  ooniddenlaoa  as  bearing  on  this  qneetion. 


Would  it  not  be  practioaUe  to  ntablidi  in 
enwell,  one  or  more  large  shops,  where  work 
iill  the  branchee  of  the  trade  oould  rent  sacl 
as  they  required  ?  How  many  advantagra 
be  secured  by  some  such  arrangement? 
would  not  only  secure  a  healthy  place  of  b 
specially  adapted  to  their  several  require 
and  away  from  their  homes,  but  would  i 
brought  more  in  contact  with  each  other  i 
trade  generally.  But  I  venture  to  think  tl 
"'"  ~  ne  might  enable  them  to  secure  anoiha 
me  respects,  a  yet  more  important  advt 
it  would  immensely  facilitate  the  introdnc 
modem  improvements,  both  in  the  waidi 
and  in  the  tools  employed  in  its  prcdi 
Steam  power  might  also  be  let  to  the  teaial 
there  can  be  little  doubt  that  the  possesm 
would  act  OS  a  powerful  incentive  to  the 
tools  wherever  desirable.  Working  to  th 
tematio  gauges  above  referred  to,  the  ibm 
might  thus  oe  token  in  hand  as  reodid 
Preecot,  and  pass  through  the  several  itMl 
go  to  make  up  the  ClerkenweU  branch  oIM 
I  could  not  pretend,  even  if  this  werearf 
oooaaion,  to  follow  out  the  above  suggtalli 
all  its  details.  It  is  easentiaUy  a  qotd 
practical  watchmakers,   and  if  this  or  iq 


that  we  are,  to  again  quota  the  woidi 
BramweU,  "  effectually  oesturing  onnd 
restore  the  threatened  industry  to  it<  fam 

MISCSLLAHEOUS. 


LONDON  FISH  SUPPLY. 

The  following  stalistiaa  relating  to  the  *i 
fish  brought  into  London  by  the  various  laih 
paniea,  have  been  elicited  by  the  inquiry  init 
the  Corporatioo  of  London,  and  now  bemg  a 
in  the  }^ppet  Court,  OmldhalL 

Hr.  W,  Sirt,  geneml  mauagtr  of  the  Gieit 
Railiraj  Company,  aid  his  eooipany  cairis 
tons  of  fish  to  BiJhngBBste  last  year  £nm  van 
of  the  east  and  north-eaat  ooast.  Prime  SA  t) 
risk,  was  carried  at  32b.  Sd.  par  ton,  and  oft 
21b.  8d.  per  ton,  from  stalaoo  to  station.  TIm 
included  t^a  market  dues,  but  not  the  deliKi] 
if  perfoimed  by  Uie  ccoipany,  was  ohaiged  Ii 
ei&a.  It  was  at  Uia  opti^  of  the  BendsM 
t^ey  sent  at  their  own  or  the  company's  aA,  i 


"...      .| 


The  company's  tisk  was  Sa.  8d.  pv 
sndSB.  4d.pert«DfaTofbl.  lie*" 
gate  were  very  ffreat.  A  return  waa  maim  w 
this  7«ar,  what  It  wai  found  that  «9«B  an  awi 
van  was  delaved  four  honrs  at  Qw  maibL  1 
e^ccienoe  in  his  ccmpaay  U  ipaeswd  to  ft 
tin>  or  three  maAetswen  neadsa  in  IiHdsB 


ont'tbe  large  w«^  t«  be  ooniinelif  at  n* 
they  had  set  adds  about  two  and  qwtv  s^ 
to  be  used  as  a  fiili  maikat  te  nSw^^ktf 
Bnoh  a  ma^et  would  sna  ft*  (a.  MV  ^* 
wtage.  Hia  ocoipan'nat  odh'vtpMi'^' 
the  maAet,  hit  to  swst  iiliii  ■■lii— h^ 


JOUENAL  OF  THE  SOCIETY  OP  AETS,  Joly  29,  1881.  709 

te  ooold  be  oaxried  on.    Should  an  improyement  be  Mr.  Arthur  Johnson,  fish  meter,  was  examined,  and 

le  in  the  fidi  market  of  London  with  neater  facilities  said  that  his  duty  was  to  inspect  all  the  fish  as  it  came 

■iloading,  and  should  the  supply  of  fish  increase,  on  the  vans,  and  also  by  boat,  into  the  market.    The 

bi  no  drabi  that  his  company  would  reduce  their  quantity  which  was  received  could  not  be  given  aoou- 

IL  rately,  as  it  varied  each  month.    Sometimes  600  tons 

b.  J.  NoUe,  general  manager  of  the  Midland  Rail-  would  arrive,  other  days  830  tons  would  be  reoelTed. 

■aid  his  oompany  carried  9,280  tons  of  fish  to  The  average  quantity  sent  to  Thames-street,  Billinga- 

in  1880.    Hadnockw  and  plaice  from  Hull  and  gate,  and  into  the  market,  was  1,700  tons  per  month 

/  were  charged  358.  per  ton  ;  that  did  not  in-  altogether.    During  the  last  six  months,  from  the  1st 

I  deliTery .    Some  fish  was  sent  by  passenger  train,  of  January  to  the  3uth  of  June,  the  quantity  condemned 

^  extra  cost  of  that  was  from  6s.  to  Qs.  per  ton,  was  forty  tons  per  month,  of  which  one-third  was  shell 

r  to  the  kind  of  fish.    The  delivery  of  tanks  of  fish  and  the  other  wet  fish,  such  as  plaice  and  haddocks. 

Ived  an  extra  charge  of  10s.  for  cartage.    Be-  If  the  market  had  been  ten  times  the  size  it  was,  it 

:to  questions,  the  witness  said  his  company  had  a  would  have  made  no  difiPerence,  as  a  large  quantity  of 

of  land  at  their  disposal  at  St.  Pancras,  and  he  the  fish  so  condemned  was  amzed  in  the  railway  vans, 

lu^t  of  allocating  a  portion  of  it  as  a  fish  The  delav  in  the  vans  could  not  be  helped.     The  fish 

rLd  was  in  favour  of  a  large  central  market  was  condemned  chiefly  between  six  and  seven  in  the 

[«f  aooees.  morning,  when  it  came  into  the  street.      The  bulk  of 

H.   Oakley,   ffeneral    manag^er    of   the    Great  the  fiiih  was  condemned  on  the  Monday,  which  was  oa 

m  Bailway  Company,  said  his  oompany  con-  account  of  its  being  delayed  on  the  Sunday.  That  would 

26,643  tons  of  &h  to  Billing^sgate  last  year,  happen  in  any  market.     He  was  of  opinion  that  the 

Taried  from  30s.  to  70s.  for  coarse  fish  from  fish  condemned  on  Monday  was  bad  beiore  it  left  the 

The  average  rate  for  prime  fish  was  46s.  8d.  railwav  station.      They  threw  the  condemned  fish  into 

i JSnll  and  Grimsby.    The  gpreatest  difficulty  was  tanks  nll€Ml  with  add.     While  this  condemned  fish  was 

ed  near  Billingsgate  in  getting  vans  up  to  the  being  unloaded  the  space  in  the  street  was  being  taken 

They  allowed  tmree  hours  and  a-half  for  their  up,  and  prevented  the  business  going  on  until  it  was 

deliver  the  fidi  at  the  market,  but,  as  a  rule,  it  cleared  away.   He  was  authorised  by  the  Fishmongers' 

between  six  and  seven  hours,  and  sometixnes  Company  to  seize  fish  on  his  own  responsibility.   It  was 

In  foot,  it  took  as  long  for  a  van  to  go  from  not  always  necessary  to  call  in  another  inspector  before 

■s,  deliver  the  fish,  and  return,  as  it  did  to  condemnation.     The  quantity  of  fish  coming  by  water 

ly  the  fiah  by  train  200  miles  through  the  country,  varied  very  much. 

iMfcee  he  had  quoted  did  not  indime  delivery,  for  This    subject  of  fish  supply   is  one  in  which  the 

k  »  charge  of  68.  was  made.    A  central  market  Society  of    Arts  has   always  exhibited  the    greatest 

fltreets  running  through  it,  and  easy  of  access,  interest.  As  earlv  as  1761  the  Society  advanced  the  sum 

d  be  very  desirable  in  the  interest  of  both  buyer  of  two  thousand  pounds  to  Mr.  John  Blake,  for  the 

leller.  purpose  of  carrying  out  his  scheme  for  the  supply  of  the 

r.    D.    Stevenson,    traffic   superintendent    of    the  mancets  of  London  and  Westminster  from  OLstant  sea 

Ion  and  North- Western  Railway,  said  that  about  ports  and  rivers  by  land  carriage.    During  the  last  few 

ft  tone  of  fish  were  conveyed  by  his  company  to  years  the  subject  has  been  considered  by  the  Food  Com- 

%g»gtk,te  last  year.    The  rate  from  Scotlimd  was  mittee. 

per  ton  by  passenger  train  and  66s.  per  ton  by  ' 

■  train.     For  goods  by  passenger  trains  an  extra  -DAxrA-iLrA  daxtat 

le  of  from  4s.  to  6s.  was  made.    To  make  Billings-  PANAMA  CANAL. 

larffe  enough,  it  would  be  necessary  to  throw  into  A  correspondent  of  the  Journal  des  JOibaU^  writing 

i  miooTered  land  of  the  Custom  House  on  the  one  ^n>m  Panama,  gives  an  account  of  the  progress  made  thus 

ffm%A  on  the  other  the  land  covered  by  Nicholson's  ^^  with  M.  de  Lesseps'  great  undertaking.    The  first 

(IL  Qp  as  far  as  London-bridge.    He  thought  there  practical  work  of  any  importance  yet  completed,  is  the 

tt  be  two  markets,  one  for  water  and  the  other  for  construction  of  a  grand  pathway  from  Colon  to  Panama, 

Pay  borne  fish.    The  charge  for  the  carriage  of  fish  which   has  been  deared  of  trees  and  other    obstruo* 

■me  or  four  times  as  much  as  was  paid  for  iron,  tions  to  a  width  varying  from  30  to  60  feet.    Now  that 

^fmn  liiverpool  was  charged  26s.  per  ton,  while  this  dearance  has  been  effected,  it  is  possible  for  the  first 

a  Holyhead  was  66s. ;  that  was  on  account  of  time  to  get  a  dear  idea  of  the  work  which  is  before  the 

attached  to  the  carrying  of  fish.  company.    Hitherto,  it  has  been  onlv  by  rather  vague 

.  Lambert,  chief  gooas  manager  of  the  Qieat  pn^esses  that  the  lie  of  the  surface  could  be  conjectured, 

teBailway,  said  that  his  company  conveyed  masmuch  as  the  thick  foilage  of  the  trees,  spreading 

IS  of  fish  to  Billingsgate  last  year.    The  cost  of  over  the  valleys  and  ravines,  often  made  it  difBonit 

hwaiiiici  from  the  West  ^England  was  60s.  per  ton,  even  to  see  that  these  existed.    If  it  was  assumed,  as 

tfp-t  New  Milf ord  6dB.  6d.    All  fish  trains  ran  at  the  DebaU  thinks,  that  in  these  cases  the  ground  was 

Firoooil,  and  the  company  tmdertook  to  supply  a  aa  flat  as  the  topsof  the  trees,  then  the  discovery  of  deep 

pt  tnin  within  three  hours  whenever  the  senders  depressions   so   arched  over   will  be    a   great    gain 

wamfij  of  20  tons  weight.    Although  quickly  in  estimating  the  extent  of  the  excavation  works. 

jfc  to  Ixmdon,  it  often  took  from  four  to  eight  There  is,  however,  another  point  in  which  the  most 

to  get  it  delivered  at  the  market.    He  did  not  recent  explorations  are  reKardod  as  unexpectedly  favour* 

rt  the  present  market,  however  much  improved,  able.    It  was  assumed  when  the  plans  were  made  that 

;  ba  ^^^^  a  suitable  market  for  all  London.  all  along  the  route  of  the  projected  canal  a  stratum  of 

Jfo(rtinier  Harris,    manager   of   the   London,  hard  rock  would  be  found  underlying  the  soil  at  a  depth 

VMBB,  and  Dover  Railway,  said  that  his  company  of  about  twdve  feet.     But  at  Emperador,  where  the 

S«d  2,680  tons  of  fish  to  Billingsgate  in  1880,  for  prindpal  borings  have  been  made,  it  is  stated  that  on 

tiwTohazged  a  rate  of  22s.  per  ton  for  coarse  fish,  March  31  the  instrument  had  reached  a  depth  of  37  feet 

r4te.  for  o£er  sorts.    He  was  favourable  to  the  without  finding  any  rock,  and  even  at  that  point  the 

pUiiiflnt  of   several   markets   in  the  metropolis  rock  which  appeared  was  only  a  la^er  about  six  feet 

Stonaarthe  railway  termini.  thick,  succeeded  underneath  by  a  mixture  of  clay  and 

fei  J.  Light,  goods  manager  of  the  South-Eastem  soft  stone,  which  went  down  to  a  depth  of  64  leet. 

Eay  Oompany,  said  that  3,071  tons  of  fish  were  where   the   bore   was   still   working   latdy   withoot 

WA  hf  h&oompany  last  year.    The  rates  from  encountering  any  rock.    It  is  now  said  that  the  excava- 

rilogs  were,  f6r  prime  fish,  40s.  per  ton ;  and  228.  tion  works  will  be  begpn  about  October  next,  after  the 

teootnefiah.  rainy  season,  and  in  the  meantime  the  preparatorj 
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dperatioiui  are  being  actiyely  carried  on  by  oom^anies 
tn  workmen,  reomited  from  amongst  the  inhabitants 
and  from  Carthagena,  whenoe  they  hare  been  driyen  by 
tan  invasion  of  looustSk 


■MBIM 


MfltHMM 


VOTES   OV  BOOKS. 


Blltf^itiohi  lii  DMign,  bein^  a  Comprehensiye  Series  of 
Original  Sketches  in  Yanons  Styles  of  Ornament 
arnmged  for  application  in  the  Decorative  ana 
Consfaotive  Artoi  By  John  Leighton,  F.S.A.  ; 
with  desoriptive  and  historic  letter-press  by  James 
K.  GolUng.    London :  Blackie  and  Son.    4to* 

As  Ung  ago  as  1862^  Mr.  Leighton  published  a  work 
with  the  Bune  title,  nnder  the  nom  de  plume  of  Luke 
Unmer,  Which  contained  the  nucleus  of  the  present 
book  in  the  shape  of  47  plates.  The  author  has  revised 
and  re^drawn  these,  and  added  more  than  an  equal 
number  of  fresh  illustrations.  The  object  is  to  present 
a  large  series  of  designs  conceived  in  the  spirit  of  a  con- 
siderable variety  of  styles  of  art,  which  may  be  useful 
to  artists.  These  plates  ''are  intended  as  aids  to 
design  rather  than  for  servile  imitation  or  direct  appro- 
priation, serving  to  represent  the  type  of  manjr  designs, 
and  not  the  exact  portraits  of  any.  The  object  of  the 
autiior,  theocef ore,  being  to  present  suggestions,  leaving 
the  designer  or  art  workman  to  modify  or  adapt  them 
to  his  own  purposes,  it  is  hoped  that  the  book  will  be 
found  eminently  suited  to  the  wants  of  all  engaged  in 
decorative  and  ornamental  work.**  The  subjects  are 
arranged  in  the  following  order : — Eirst«  those  of  general 
periods  and  nationalities— Savage  tribes,  Egyptian, 
Assyrian,  Ghreek,  Etruscan,  Fompeian,  Boinan,  C^uneee, 
Japanese^  Indian,  Persian,  Moorish,  Byzantine,  and 
Gothic.  The  Renaissance  is  seen  in  some  of  its  various 
developments,  then  more  special  conceptions  are 
shown  in  floral  decorations,  figures,  chimeras,  &c. 
Designs  for  metal  work,  inlaying,  blazonry,  &c.,  are 
also  given.  In  the  descriptive  letterpress,  the  various 
points,  as  shown  in  the  piates,  are  taken  up  seriatim, 
and  the  general  principles  of  design  have  a  special 
chapter  devoted  to  their  discussion. 

A  Fraotieal  Treatise  on  Ocaoh-Building— Bistorlcal 
and  Desoriptive.  By  James  W.  Burgess.  Ixnidon : 
Crosby  Lockwood  and  Co.    1881. 

The  author  affirms  that  it  is  over  fifty  years  since  an 
exhaustive  book  on  the  trade  of  coach-building  has  been 
published,  and  he  has,  therefore,  attempted  in  this  hand- 
book to  point  out  the  general  principles  upon  which 
carriages  should  be  constructea.  The  first  chapter  is 
devoted  to  a  general  history  of  the  subject,  itam  the 
Egyptian  war  chariot  to  the  carria^  of  to-day.  The 
various  parts  of  a  carriage,  the  pamting,  the  lining, 
ftc,  are  treated  of  in  subsequent  cha]^rs.  In  the 
general  remarks  on  the  trade,  a  hopeful  view  is  taken  of 
we  increased  skill  and  ingenuity  ctf  the  coach  workman, 
and  the  author  alludes  to  the  beneficial  infiuenoe  of  tiie 
Exhibitions  of  the  Coachmakers'  Company. 

Ibe  Diamondi,  Coal,  and  Gold  of  India,  thoir  mode  of 
Ooonrronee  and  Distribution.  By  Y.  Ball,  M.A. 
London :  Triibner  and  Co.  1881. 

Mr,  Ball  designs  his  book  as  a  hand-book  to  tibe 
detailed  accounts  of  the  more  useful  mineral  deposits  of 
India,  published  by  the  Geological  Survey  df  India 
and  other  authorities,  the  results  of  whidi  thorough 
ezpioratioiis  have  not  hitherto,  he  believes,  been  intro- 
duced into  text-books.  With  regard  to  diamonda, 
Ii0  beJwves  the  Koh-i-nnr  to  oe  identical  with 
the   Gxiettt  Mogul  dismond  dfiMflSbedi  \];^  1^^^«nn»t^ 


which  came  from  KoUur.  The  author  is  ol  q 
there  is  not  the  least  ground  for  suppoain 
localities  where  mining  is  possible  have  ooen 
and  he  thinks  that  if  £!uropeans  would 
diamond  mining  in  India,  they  would  find  it 
Of  the  other  two  subjects  treats  of  in  thi 
author  gives  an  account  of  the  variooB  ooe 
tributed  over  the  whole  of  India,  and  of 
producing  tracts,  whidi  consist  of  Wynaad 
in  Madras ;  Dharwar,  Belgaum,  and  Eabd) 
bay;  Central  Provinces,  Orissa,  South-W< 
North^West  Provinces,  including  Himal 
Punjab ;  and  Ultra-peninsular  areas,  such 
Burmah,  Afghanistan,  and  Thibet. 

Sketches  in  Water  Colors.  By  Varioa 
rVere  Foster's  Drawing  Books,  Extend 
London :  Blackie  and  Son.    Three  parte, 

These  sketches  consist  of  chromo-liihograp] 
ings,  by  F.  M.  Bichardson,  B.P.  Leitch,  J.  A 
F.  L.  Bowbotham,  E.  Duncan,  and  J.  Ncec 
full  directions  are  given  as  to  the  way  in  ' 
may  best  be  copied  by  the  learner. 

Easy  Stndies   in  Water  C<dor  Painting. 
Leitch  and  J.  Callow.    London  :  Blackie 

The  nine  chromo-^lithographs  here  g^ven  i 
ioie  the  use  of  those  students  who  hav»alra 
profidenoy  in  pencil  drawioK,  and  wi^  1 
imowledge  of  the  art  of  landscape  paintin 
colours. 


OEVEEAL    H0TE8. 


Institution  of  KechaniSal  SagineSrt.— ' 

meeting  of  tho  institution  will  be  held  this  y 
castle-on-Tyne,  from  Tuesday,  2nd,  to  Friday, 
There  will  be  excursions  on  eadi  day,  and  a  ur 
Works  will  bo  open  for  the  inqpectian  of  m( 
Secretaries'  office  will  be  open  on  Monday,  i 
Memorial  Hall,  Newoastle-upon-Tyne. 

Technological  Hand-books.— Messrs.  Geo 
Sons  aro  preparing  for  publication  a  series  of  1 
Hand-books  for  the  use  of  candidates  in  the  ^ 
Examinations,  which,  instituted  by  |ihe  Sodei 
1873,  were,  in  1879,  transferred  to  the  Cit 
Institute.  The  rapid  increase  in  the  number  ( 
since  the  examination  scheme  was  remodelled,  i 
examinations  have  been  supported  by  the  fri 
associated  Guilds,  is  considered  to  justify  thf 
that  these  hand-books  will  be  8U0(»Bsful,  smoe  i 
there  are  many  artisans  and  others  who  an  seek 
thomaelvcii  familiar  with  the  theory  of  their  spedi 
It  is  intended  by  the  pubUshers  eventually  to  in 
series  all  the  mdusmea  spedfled  in  theprcsr 
City  Institute ;  but  at  first  those  branches  ^  i 
have  been  selected  for  treatment  in  which  it 
text-books  are  most  required.     In  aoootdaaoe  i 

ox  books  are  now  announced  for         

Bleaching.  Dyeing,  sad  Printings  V?  WHfii 
F.E.S.,V.P.C.8.;  "Iron,  and  8tesl 
K.  Huntiiu^ton,  F.C.8.,  F.I.C.»  PlofMSor  of  II 
King's-coUege,  London ;  «*  TeUgia|lka  sad  Ne 
wTh.  Preece,  F.B.S.,  Memb.  Inst. CJBn S 
the  General  Post-office;  "Cotton  MsmifMtoia 
Spinningi;_P8rt  H,  Weaving :  by  B.  Msnte,  1 


textile  MamnifaHunr. 
Sheet,  and  Plate  Glass,  by  HeuyCbno^M 
Bros.,  Biradnghain);  Flint  Glassi  b7H.Fi 
(White&tenGlassWeila);  OpttoA  salU^tt 
by  John  Hqpkinson,  M JL,  LLJD.,  F.BA  1 
issued  under  the  gsnsrsl  sditeniiip^HiXkV 
^tha  Seoretaiy  to  the  Society  of  Alto. 
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OF  THE  SOCIETY  OF  ARTS. 

No.  1,4S8.    ToL.  VTiv 


WAT,  AUQJTST  5,  1881. 


UmUnmiiliAiBitHltrg 


3ntioii  of  Workj  of  Art  Applied  to 
in  connectioii  viUi  tlte  Exfaibition  of 
t  the  Boy al  Albert  Hall,  ia  now  open 
on'tranaferable  seuoii  ticket  will  be 
member  of  the  Societr  on  application 


ISIV0S  OF   IHB   SOCIETT. 


3utt««  appointed  for  the  purpose  by 
have  prepared  a  dnft  Bill,  whioh  has 
ted  to  the  Council  and  approved  1^ 

laoce  with  the  ioBtructions  of  ttie 
8  Bill  is  now  pnblisbed  for  the 
it  the  members  and  of  the  public,  as 
nt  draft  of  a  Bill  which,  in  the  opinion 
oO,  embodiea  the  essential  pronaions 
hensive  Patent-law. 
lol  will  summon  a  publio 
k  for  the  discussion  of  the  Bill,  after 
ores  will  be  taken  to  obtfun  its  intro- 
I  Parliameot,  in  the  Session  of 
wing  is  a  list  of  the  Committee  by 
Jill  has  been  pr^ared : — Sir  Frederick 
?.B.S.  (Chairman) ;  F.  A.  Abel,  C.B., 
redCai^mael;  Sir  Henry  Cole,  E.C.B.: 
nglas  Oalton,  C.B.,  F.B.8. ;  W.  H 
l.S. ;  C.  W.  Siemens,  LL.D.,  F.R.S. : 
jman  Wood  (Beoratary). 
etary  will  be  glad  to  receire  from 
the  Society  and  others  any  obserra- 
nunents  on  the  Bill  whioh  they  may 
H&d  for  the  oonsideoratioii  of  the  Com- 

lU  been  printed  in  tlie  usual  form,  and 
le  hod  on  aj^Uoation  at  the  Society'i 


H.  TxustUM  Voos,  Betnlary. 


The  following  is  the  full  text  of  the  fiill:- 
ABBANOEOCBNT  OF  CLAUSES. 
PaEuofli. 


PiHT    I. 

Prtliminarg. 
.  Short  titlo,  extent,  and  coimnenoe' 

mrat  of  Act   

!.  Rep««l  of  Bobeiluled  cnoctmeute  uid 

of  rules  

I.  Interpretatioii  of  teims 

i.}  StttplionfrtmSlalKltofMoaspoli 

I.  PatoDta  excepted    froia   Statute   of 

Monopolies    


(ii.)— Si(»j«i  Ifailtr  of  Faienfi. 
I.  Subject  matter  for  which  a  patent 

may  be  grontod 

i.  To  whom  a  patent  10H7  be  granted., 
'.  Cu£0  of  iuTentioQa  patented  abroad . . 

(iii,) — Gimminioneri  of  Tatmlt  and 

I.  EetubliBhinont   of    Board    of   Com- 

miasioupra  for  Patents 

I.  lExaminera  of  Patents 


l^vr.y—ApplieaHom  fir  Patent, 
,  Xiodging    application    and     pro-  ( 

.  Proviaioiuu  protectton    

.  Hofercnoo  to  and  report  ty  Eiaminei 

.  Completo  specification    

.  Appficantmiiy lodge complatespocifi. 

oation  in  the  first  inatonoe 

.  Further  reference  to  and  report  bj 


■,  Publication  of  complete  Bpeeificution 

and  offset  thereof 

.  Opposi^on  to  grant  of  patent    . 
.,  Sealing  of  patent    i 


'.  Duration  of  patent i 

.  Extent  of  patent     , 

'.  Certificate  of  renewal  of  patent  . 


(yi.)—Prali>tis«'iBtt  of  Faltnt. 

.  Application forprolongationof patent 

',  Power  of    ConmuasioDers   ta   grant 

prolongation 
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27.  Patent   to   bind 
proviaiDn   fcr 


(ii.) — JuipHmiHli  and  t'Cfiiut. 
!8.  AflsigiuneQt     for    port    of     United 

Kingdom    

29,  Order  of  CommisHioDers  far  grant  of 

licensed  in  oertaia  evento 


md  Fropriiiori, 


{i.)—SegUlirM  of  PaltnU 

30.  Register  of  patents 

31.  Register  of  proprietors  , . , . , 

32.  Inspection  or  registers  ..,., 

33.  Correction  of  registers  . . , , , 

{ii.)—IlniccaUo7i  of  Patini 

34.  Abolition  of -Wn/aoiu 

36.  Proceediogs  for  revocation  of  patonta 
36.  Costa  on  refocation  for  fiaud    , 


{«i.)-fi,™.i  r„M. 

37.  Foreign  vesaelB  in  British  waters, . , 

(liii.J— /«rf«i(rifli  and  I»ltiiioUoiuil 
Eihibttion.. 

38.  Protection  of  inveutiona  fiom  coaae- 

quencea  of  public  use  at  exhibitioni 

(liv.)— B-a«rf.      Ofe 
30.  Patent totraeinTenternotiDralidated 

ar  application  in  fraud  of  him  . , , , 
Bificalion  of  entriPB  in  registere  , . 
II.  Penuit;  for  unauthorised  use  of  Diim< 
of  patentee,  of  word  patoot,  &o.   , , 

42.  False  deolaratian  a  miulcniciuioDr  ,. 

{sv.)-8upplemi«tal  «  to  PrcetJure. 

43.  Power  for   ConuuiBaioDers  and  Ex- 

aminers to  administer  oaths,  &c.   . . 

44.  Power  for  Cummiiiidonera  to  extend 

time  in  certain  i 

45.  Costs  of  oppositii 
'"    "    .^— 1-_  -.-       )r  pBlitioo 


4S.  Particulais  on  opposition 


47. 


for 


ifflODcrs  and 


[ixiA—SupploKoilal  ai 

48.  Palent-offioe 

49.  Remuneration  of  Coi 

of  EiaminerH  . , . . 
60.  Officers  and  clerks  , . 
-61.  Otmeral    rules   for   mnnageiaent   of 

Patent-office  and  buainesa  of  Com- 


£3.  Rules  to  be  laid  before  ParUa^Vnt 

63.  CiqneB  of   docnmenta  odmisoble 

eridenoe , 

64.  Aooual  report  of  Conuniasionera  . . 

£6.  Qoonun  or  Commiaaiooera     

66.  OocAsional  appointment  of  ExainimiT 


PiBT   U. 
L,/rii,:!liar,U  o/  PaHi. 

67.  Aboliliun  of  actions  for  iufringsnent 

68.  What  ia  infringement  of  a  patent 
i>9.  ProcMidings  before  Commissionen 

infringement 

60.  Pleas  in  proceeding  for  infringement 
Gl.  Deliver;  of  particulars  ... 

62.  Assifltance  of  expert    

63.  Power   of    Cominisinonors 

rulea  of  pruoodure    

G-I.   Elpensesof     '■      " 
65.   Enforcement 


a  of  Commis- 


GO-  Costs  of  proceedings   ,. 

e7.  Tniation  of  costs 

68.  Ettent  of  part  of  Act . . 
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75.  Transfer  of  property,  &c.,  of 

Commisnonen  

T6.  Savings  from  repeal    
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IT  OF  A  Bill  to  Cowsolidatb  with  Aicsnd- 

BVT8  THE  Law  CONCERKINt}  LETTERS  PATENT 

m  Inventions,  and  fob  other  Purposes. 

liereas  it  is  highly  important,  for  the  good 
he  Arts  Manufactures  and  Commerce  of  this 
m,  that  new  and  meritorious  inventions  should 
[ve  all  possible  assistance  and  encouragement ; 
nd  whereas  the  exUtiug  law  does  not  suffi- 
Hy  secure  property  in  an  invention  to  its  true 
tntor,  or  o£^r  him  such  encouragement  as  may 
ice  him  to  develop  his  invention  for  the 
lie  benefit,  and  is  in  other  respects  defective 

ill-calculated  to  promote  the  progress  and 
of  such  inventions  as  aforesaid ; 
nd  whereas  it  is  therefore  expedient  that  the 

concerning  Letters  Patent  for  Inventions  be 
nded  and  consolidated ; 

e  it  enacted  by  the  Queen's  most  Excellent 
esty  by  and  with  the  advice  and  consent  of 
Lords  Spiritual  and  Temporal  and  Commons 
his  present  Parliament  assembled  and  by  the 
iiority  of  the  same  as  follows  : 

Part  I. 

Preliminary, 

— (1.)  This  Act  may  be  cited  as  the  Patent^ 

[nventions  Act  188  . 

.)    This  Act  extends  to  the  Channel  Islands 

to  the  Isle  of  Man. 

.)  This  Act  comes  into  operation  (except  where 

s   otherwise  expressed)   on  the    Jir$t  day  of 

uary  188  ,  which  time  is  herein  referred  to  as 

commencement  of  this  Act. 

The  Acts  de6cribe<l  in  the  First  Schedule  to 
Act  are  hereby  repealed  as  from  the  commence- 
t  of  this  Act  to  the  extent  in  that  Schedule 
tioned. 

U  rules  and  regulations  made  under  any  of  the 
.'tments  repealed  by  this  Act  are  also  hereby 
aled  as  from  the  commencement  of  this  Act. 

In  this  Act — 

'*  The  Statute  of  Monopolies ''  means  the  Act 
of  the  twenty-first  year  of  the  reign  of 
King  James  the  First,  chapter  three,  in- 
tituled An  Act  concerning  Monopolies  and 
Dispensations  with  Penal  Laws  and  the 
Forfeiture  thereof : 

**  Invention  *'  means  anything  which  may  be 
the  subject  of  the  grant  of  a  patent  under 
this  Act,  and  includes  an  alleged  invention : 

An  invention  is  deemed  new  for  the  purposes 
of  this  Act  if  it  has  not  been  pubushed  or 
publicly  used  in  the  United  Kingdom  the 
Channel  Islands  or  the  Isle  of  Man,  within 
the  thirty  years  immediately  preceding  the 
date  of  the  application  for  the  patent  for  it : 
Patent*'  means  letters  patent  for  an  in- 
vention : 

Applicant "  means  applicant  for  a  patent : 
Patentee  "  means  the  grantee  of  a  patent, 
and  includes  his  executors  administrators 
and  assigns : 

"  Eixaminer  *'  means  an  Examiner  of  Patents 
under  this  Act : 

'*  Commissioner "  means  a  Commissioner  of 
Patents  under  this  Act : 

'*  Szpert  **  means  a  person  specially  qualified 
by  his  knowledge  of  manufactures  or 
eolsBoe  or  arts  to  asnst  the  Commissioners 


« 
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of  Patents  in  the  case  in  which  his  assist- 
.  ance  is  sought : 

**  Abroad  **  means  out  of  the  United  Kingdom 
the  Channel  Islands  and  the  Isle  of  Man : 

**  The  Treasury  "  means  the  Commissioners  of 
her  Majesty  s  Treasury  or  two  of  them  : 

"The  High'Cjurt  of  Justice"  means  her 
Majesty's  High  Court  of  Justice  in  England 
or  Ireland,  as  the  case  may  require : 

•'Prescribed"  means  prescribed  by  general 
rules  made  by  the  Commissioners  of  Patents 
under  this  Act : 

For  the  purposes  of  this  Act  a  year  in  relation 
to  a  patent  is  reckoned  as  beginning  on  the 
day,  or  the  anniversary  of  the  day,  of  its 
date,  and  endiug  at  the  end  of  the  day  next 
before  the  anniversary  of  the  day  of  its  date. 

(i.) — Exception  from  Statute  of  Monopolies, 

4.  All  patents  duly  granted  under  this  Act  are 
hereby  excepted  from  the  operation  of  the  Statute 
of  MonopoUes,  and  shall  not  be  invalidated  or 
affected  by  anything  therein  contained. 

(ii.) — Subject  Matter  of  Patents, 

5.  A  patent  may  be  granted  under  this  Act  for— « 
(a.)  Any  manufacture  or    any  product   not 

being  a  natural  product ; 
{h.)  Any  machine  or  any  means  of  prodncing 

any  manufacture  product  or  result ; 
(c.)  Any  process  or  methed  of  producing  any 

maniifacture  product  or  result ; 
(d.)  Any  part  of  a  machine  means  process  or 

method  of  producing  any  manufacture  pro* 

duct  or  result. 

6. — (1.)  A  patent  may  be  granted  to  any  person, 
whether  a  British  or  foreign  subject,  declaring 
himself  to  be  the  inventor  of  an  invention  within 
the  meaning  of  this  Act,  or  to  his  executors 
administrators  or  assigns  or  to  his  or  their  attorney 
or  agent,  subject  to  the  provision  made  by  this 
Act  for  inventions  patented  abroad. 

(2.)  Where  two  or  more  persons  declare  them- 
selves to  be  the  joint  inventors  of  an  invention 
within  the  meaning  of  this  Act,  a  patent  may  be 
granted  to  them  in  their  joint  names,  subject  to 
the  like  provisions  as  in  the  case  of  a  single 
patentee 

7.— ( 1 . )  Where  a  grant  of  privilegehasbeen  made 
by  letters  pat*  nt  or  otherwise  for  &e  monopoly  or 
exclusive  use  or  exercise  abroad  of  an  invention,  a 
patent  for  that  invention  can  only  be  granted  to 
the  foreign  or  colonial  grantee,  or  his  legal  per- 
sonal representative  (by  himself  his  attorney  or 
agent) ;  and  can  only  be  granted  to  him  on  his 
writt^  application  within  twelve  months  from  the 
date  of  uie  foreign  or  colonial  grant,  or  of  the 
earliest  of  them  if  more  than  one,  or  where  the 
same  is  or  are  existing  at  the  commencement  of 
this  Act,  then  within  twelve  months  after  the 
commencement. 

(2.)  The  patent  if  granted,  shall  not  be  affected 
by  the  publication  of  the  invention  in  the  tTnited 
Kingdom  the  Channel  Islands  or  the  Isle  of  Man 
by  means  only  of  the  circulation  or  repubUoation 
therein  within  those  twelve  months  of  copies  of  any 
foreign  or  colonial  grant  in  respect  of  the  inventian 
or  of  any  S|»ecification  or  other  document  connected 
with  l^t  grant. 

(3.)  The  patent  if  granted  shall  not  be  alfeote 
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as  to  duration  or  otherwise  by  the  expiration  or 
determination  m  any  other  manner  of  the  foreign 
or  colonial  grant. 

(iii.) — Commissioned  of  Patents  and  Examiners. 

8. — (1.)  There  shall  be  a  Board  of  Commissioners 
of  Patents  for  Inventions,  in  this  Act  referred  to 
as  the  Commissioners : 

(2.)  At  any  time  after  the  passing  of  this  Act  her 
Majesty  may,  by  warrant  under  the  Sign  Manual, 
appoint  three  persons  to  be  Commissioners,  of 
whom  one  shall  be  experienced  in  engineering,  one 
shall  be  experienced  in  cliemistry,  and  one  shall  be 
experienced  in  the  law : 

(3.)  On  the  occurrence  of  any  vacancy  her 
Majesty  may  from  time  to  time  in  like  manner 
appoint  a  person  of  qualifications  similar  to  those 
of  the  vacating  Commissioner  to  fill  the  vacancy : 

(4.)  The  Commissioners  shall  have  an  official 
seal,  and  impressions  thereof  shall  be  judicially 
noticed  and  admitted  in  evidence. 

9. — (1.)  The  Commissioners  may  from  time  to 
time  after  the  passing  of  this  Act,  subject  to  the 
approval  of  the  Treasury,  appoint  such  persons 
qualified  by  knowledge  of  manufactures  or  science 
or  arts,  as  they  see  fit,  to  be  Examiners  of  Patents. 

(2.)  The  instrument  of  appointment  shall  in  each 
case  state  the  opinion  of  the  Commissioners  that 
Jhe  person  appointed  is  so  qualified. 

fiv.) — Application  for  Patent. 

10. — (1.)  An  applicant  for  a  patent  must  lodge 
tkt  the  Patent-office  an  application  and  declaration 
in  the  prescribed  form,  accompanied  by  a  speci- 
fication describing  the  nature  of  the  invention  (in 
this  Act  termed  the  Provisional  Specification). 

(2.)  Notice  of  the  application,  but  not  of  the 
contents  of  the  provisional  specification,  shall  be 
published  by  the  Commissioners. 

(3.)  On  the  grant  or  refusal  of  a  patent,  or  on 
failure  to  prefer  a  request  for  sealing  within  the 
time  allowed,  the  provisional  specification  shall  be 
destroyed  in  the  Patent-office;  and  until  it  is 
fio  destroyed  its  contents  shall  be  kept  secret. 

11.  The  publication  or  public  use  of  the  inven- 
tion after  the  application  and  within  a  period  of 
nine  months  from  the  date  of  the  application  shall 
not  prejudice  the  grant  of  a  patent  for  the  inven- 
tion (which  protection  from  the  consequences  of 
.publication  or  public  use  is  in  this  Act  referred  to 
AS  Provisional  Protection). 

12. — (1.)  The  application  and  its  accompanying 
documents  shall  be  referred  by  the  Commissioners 
to  an  Examiner,  who  shall  report  to  them  his 
opinion — 

(a.)  Whether  the  invention  is  subject-matter 

for  a  patent ; 
(h,)  Whether     the    title     of    the     invention 

sufficiently  indicates  its  nature,  and  whether 

the  provisional  specification  is  in  accordance 

with  the  title. 

(2.)  A  copy  of  the  rei)ort  shall  be  furnished  to 
the  applicant,  and  he  may  within  the  prescribed 
time  appeal  to  the  CommissioDers  against  it. 

(3.)  jS  the  Examiner  reports  against  the  title 
and  the  proyisional  specification  or  either  of  them, 
and  bis  report  is  not  appealed  against,  or  is 
affirmed  on  appeal,  tiie  application  shall  not  be 
iiirtilier  proceeded  with,   unless    the    applicant 


within  the  prescribed  time  amends  the  titli 
visional  specification  as  the  case  may  1m 
satisfaction  of  the  Commissionera. 

(4.)  If  the  Examiner  reports  that  the  ii 
is  not  subject-matter  for  a  patent,  the  ap] 
may,  notwithstanding  that  his  report  is 
on  appeal,  be  proceeded  with ;  but  in  th 
every  copy  of  the  patent  if  granted  aa 
office  copy  of  the  specification  shall  bea^ 
short  statement  of  the  report  of  the  Exa^ 

13. — (1.)  At  any  time  during,  and  not  J 
three  months  before  the  expiration  of,  tl 
of  provisional  protection,  the  applicant  izu 
at  the  Patent-office  a  further  specificatio! 
ticularly  describing  and  ascertaming  the 
of  the  invention  and  in  what  manner  it  ii 
performed  (in  this  Act  termed  the  Completi 
fication  or  the  Specification)  together  with  a 
request  for  the  sealing  of  the  patent. 

(2.)  If  he  fails  to  do  so,  the  provisional 
tion  shall  cease  and  the  application  shall 
proceeded  with,  save  by  special  leave  of  t) 
missioner,  on  proof  to  their  satisfaction  oi 
able  excuse  for  the  failure. 

14. — {I).  'J he  applicant  may,  if  he  tl 
instead  of  lodging  a  provisional  specificati 
a  complete  specification  and  request  f  oi 
with  his  application  and  declaration  in 
instance. 

(2.)  In  that  event  the  provisions  of 
relatmg  to  the  provisional  specification  ai 
visionsd  protection  shall  not  apply. 

15. — (1.)  On  the  lodging  of  the  comple 
cation  the  Commissioners  shall  again 
case  to  an  Examiner. 

(2.)  The  Examiner  shall  report  to  1 
missioners  his  opinion — 

(a.)  Whether  the  complete  specifica 
accordance  with  the  title  and  witl 
visional  specification  (if  any) ;  Pro 
that  the  applicant  shall  be  allowe< 
time  before  the  Examiner  reports, 
his  complete  specification  by  omitt 
from  any  matter  contained  in  the  p 
specification. 

(6.)  Whether  the  claim  of  the  applic 
fined  with  sufficient  clearness. 

(3.)  A  copy  of  the  report  shall  be  fui 
the  applicant,  and  he  may  within  the  ] 
time  appeal  to  the  Commissioners  againc 
(4.)  If  the  report  of  the  Examiner  on  i 
tion  submitted  to  him  is  adverse  to  the 
and  is  not  appealed  against  or  is  afl 
appeal,  the  application  may  nevertheles 
ceeded  with ;  but  in  that  event  every  co 
patent  if  granted  and  every  office  cof 
specification  shall  bear  on  it  a  short  sta 
the  report  of  the  Examiner. 

16.  The  Commissioners  shall  Boblish 
plete  specification  as  soon  at  maybe  after ; 
setUed,  and  thereupon  for  the  rendu 
period  of  provisional  protectiaiL,  or(wh€ 
visional  specifioatian  has  been  lodged] 
months  alter  lodging  the  pompMe  ipi 
the  applicant  shall  have  ike  luke  pmi 
rights  as  might  have  been  oonfemd  hi 
for  the  invention  sealed  as  cxf  the  di 
application. 

17.— (1.)  The  Gaimnissinnew  shJi jri 
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ippomted  by  them  f  or  oonsidering  the 

atent. 

lenon  may,  within  the  prescribed  time, 

x>  the  Ck)mmi8sioner8  of  his  intention 

e  grant,  on  the  ground  of  the  appli- 

obtained  the  inTention  from  him,  bat 

ground. 

/ommiwioners  shall  hear  such  person, 

nnion  entitled  to  be  heard,  as  well  as 

t,  before  the  expiration  of  the  period  of 

protection,  or  (where  no  provisional 

has  been  lodged)  of  the  nine  months 
g  the  complete  specification, 
t  decision  of  the  Commissioners  is  in 
e  grant,  the  Commissioners  shall  cause 
Dut  and  sealed  with  their  seal  a  patent 
in  the  second  schedule  to  this  Act,  or 
r  form  as  may  be  prescribed. 
Bvery  patent  shall  be  dated  the  day  of 
for  it  [save  that,  where  the  Commis- 
rect,  a  patent  may  be  dated  the  day  of 

or  any  day  between  the  day  of  the 

md  the  day  of  sealing.] 

r  patent  shall  be  sealed  as  of  the  day 

it  shall  not  be  competent  for  the 
take  any  proceeding  in  the  respect  of 
lent  of  the  patent  committed  before 
ion  of  the  complete  specification, 
erm  limited  in  every  patent  for  the 
reof  shall  be  seventh  years  from  its 

patent  when  sealed  shall  have  effect 
the  United  Kingdom  the  Channel 
the  Isle  of  Man. 

Bvery  patent  shall  notwithstanding 
arein  or  in  this  Act,  cease  at  the  end 
h  or  the  eufhth  year  of  its  term,  unless 
I  and  in  the  eig/ith  year  respectively  of 
patentee  takes  out  at  the  Patent-office 
of  renewal  which  shall  be  granted  on 
Q  writing. 

jvertheless,  in  any  case,  by  accident 
Inadvertence,  the  patentee  fails  so  to 
ertificate  of  renewal,  he  may  prefer  a 
le  Commissioners  for  an  enlargement 
or  taking  it  out. 

upon  the  Commissioners  may  if  they 
bu-ge  the  time  accordingly,  but  not  in 
as  to  extend  beyond  aix  months  from 
lie  fourth  or  the  eighth  year  aforesaid 
may  be). 

roceeding  shall  be  taken  in  respect  of 
aect  committed  within  the  enlarged 
f  special  leave  of  the  Commissioners. 

—Amendment  of  Specification. 

in  applicant  for  a  patent  or  patentee 

written  request  to  the  Commissioners 

amend  his  complete  specification  by 

mation  or  disclaimer,  stating  reasons 

St. 

Hjnest  shall  be  published  by  the  Com- 
nd  the  applicant  or  patentee  shall  be 
•port  thereof  by  an  JSxaminer,  or  the 
n,  in  the  prescribed  manner, 
•quest  shall  be  g^ranted  by  the  Com- 
I  uieir  being  satiSed  that  the  amend- 
t  make  the  specification  comprise  an 


invention  substantially  larg^  than  or  substantially 
different  from  the  invention  originally  claimed. 

(4.).  Any  person  giving  notice  within  the  pre- 
scribed time  to  the  Commissioners  of  objection  to 
the  amendment  on  the  ground  that  it  would  make 
the  specification  comprise  an  invention  sub- 
stantially  different  from  the  invention  originally 
claimed,  shall  be  heard  in  support  of  his  objec- 
tion. 

(5.)  An  amendment  shall  not  be  admissible  in 
evidence  in  a  proceeding  for  an  infringement 
alleged  to  have  taken  place  before  an  amendment, 
nor  in  any  proceeding  pending  at  the  time  of 
request  for  leave  to  amend,  except  aT  proceeding 
for  revocation  of  the  natent. 

(6.)  Leave  to  amend  shall  be  conclusive  as  to  the 
right  of  the  party  to  amend,  except  in  case  of 
fraud. 

(vi.) — Prolongation  of  Patent, 

24. — (1.)  A  patentee  may  within  the  prescribed 
time  before  the  expiration  of  his  patent  apply  to 
the  Commissioners  for  a  prolongation  of  its  term : 

(2.)  The  Commissioners  shall  publish  notice  of 
the  application,  and  of  the  time  fixed  for  hearing  • 
it: 

(3.)  Any  person  interested  (including  a  repre-^  - 
seutative  of  the  Crown  if  interested  but  not  other- 
wise) may  on  giving  the  prescribed  notice  to  the 
patentee  appear  at  the  hearing  and  oppose  the 
application : 

(4.)  The  decision  of  the  Commissioners  on  the 
right,  (if  challenged)  of  any  person  to  appear,  is 
final. 

25. — (1.)  The  Commissioners  after  hearing  the 
case  may  refuse  the  application,  or  may  order  the 
prolongation  of  the  term  of  the  patent  for  any 
period  not  exceeding  eleven  years,  as  they  may  see. 

(2.)  In  determiniug  the  case  the  Commissioners 
shall  have  regard  to  all  the  drcimistances,  and  in  > 
partictdar  to  the  merit  and  utility  of  the  inven- 
tion, to  the  patentee's  expenditure  of  labour  and 
money,  and  to  the  amoimt  of  hid  profits  as  paten- 
tee, considered  in  relation  to  the  benefit  ^rived . 
by  the  public : 

(3.)  It  shall  not  be  competent  for  the  Com- 
missioners to  impose  any  conditions  in  respect  of. 
an  order  for  prolongation : 

(4.)  The  oriier  shall  be  endorsed  on  or  annexed 
to  the  patent,  and  the  term  of  the  patent  shall  be 
prolonged  accordingly. 

(vii.) — Stamp  Duties. 

26.^(1.)  There  shall  be  paid  to  and  for  the  use 
of  the  Crown  on  the  several  instrtunents  described 
in  the  third  schedule  to  this  Act  the  Duties  in  that 
schedule  mentioned  and  no  others  : 

(2.)  Those  duties  shall  be  under  the  management 
of  the  Commissioners  of  Inland  Revenue,  and 
shall  be  deemed  stamp  duties  within  the  Stamp 
Duties  Management  Act  1870  and  other  Acts 
relating  to  stamp  duties,  particularly  those  relating 
to  forgery  fraudulent  dies  and  other  offences  in 
connexion  with  stamp  duties : 

(3.)  Any  of  the  stamps  may  be  adhesive  if  the 
Treasury  think  fit. 

(viii.)— Croti^n. 
27.— (1.)  A  patent  shall  have  to  all  intents  the 
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like  effeot  as  against  her  Majesty  tbe  Queen  her 
heirs  and  successors  as  it  has  as  against  a  subject : 

(2.)  But  for  purposes  of  the  naval  or  miUtary 
service  of  the  Crown  one  of  her  Maj»  sty's  piinoipiu 
Secretaries  Qf  State  or  the  Lords  Commissioners  ol 
the  Admiralty  may,  by  their  officers  agents  con- 
tractors or  others,  at  any  time  after  the  applica* 
tion  for  the  patent,  use  the  invention  on  tmns  to 
be  before  or  after  the  use  thereof  agreed  on,  with 
the  approval  of  the  Treasury,  between  some  duly 
authorised  representative  of  the  Crown  and  the 
patentee,  or  m  default  of  such  agreement  to  be 
settled  by  the  Commissioners  after  hearing  the 
representative  of  the  Crown  and  the  patentee,  if 
desirous  respectively  of  bein^  heard : 

(3.)  All  expenses  of  the  hearing  shall  be  paid  as 
puii  of  the  expenses  of  the  Commissioners  in  the 
-execution  of  tnis  Act. 

(ix,) — AsHgnment  and  Licenses* 

28.  A  patentee  may  assign  his  patent  for  Eng- 
land, or  for  Scotland,  or  for  Ireland,  as  effectaimy 
as  if  the  patent  were  originally  granted  to  extend 
to  Englimd  only  or  to  Scotland  only  or  to  Ireland 
only. 

29. — (1.)  On  complaint  and  proof  to  the  satis- 
faction of  the  Commissioners — 

That  by  raason  of  default  of  the  patentee  to 
grant  licenses  or  otherwise,  the  reasonable 
requirements  of  the  public  with  respect  to 
his  invention  cannot  oe  supplied ;  or 
'That  any  person  is  in  possession  of  an  im- 
provement on  the  inveution  which  he  is 
prevented  from  working  or  using,  by  reason 
of  the  patentee  refusing  to  grant  him  a 
license  on  reasonable  terms ; 

Then  and  in  either  of  such  cases  the  Commissioners 
may,  on  the  application  of  any  person  interested, 
order  the  pat^tee  to  grant  licenses  on  such  terms 
as  to  amount  of  royalties,  security  for  payment, 
leave  to  the  patentee  to  use  any  improvement,  and 
otibierwise,  as  to  them,  having  regarid  to  the  nature 
of  l^e  invention  and  to  all  the  circumstances  of  the 
•case,  may  appear  pust. 

(2.)  On  complamt  and  proof  to  the  satisfaction 
of  the  Commissioners  that  a  patentee  has  failed  to 
comply  with  an  order  made  under  this  section,  the 
Commissioners  may,  if  they  think  fit,  after  hearing 
the  patentee  if  desirous  of  being  heard,  either 
require  him  to  give  security  for  his  compliance,  or 
may  revoke  his  patent  without  prejudice  to  the 
rights  of  existing  licensees. 

[(3.)  But  the  patentee  may,  if  he  thinks  fit,  in 
lieu  of  g^ranting  licenses  pursuant  to  an  order  of 
the  Commissioners,  require  any  applicant  for  a 
license  to  purchase  all  ms  rights  under  the  patent 
at  a  price  to  be  fixed  in  default  of  agreement  by 
the  Commissioners.] 

{x.,)-~fiegisters  of  Patents  and  Proprietors. 

30.  There  shall  be  kept  at  the  Patent- office  a 
book  or  books  called  tne  Bister  of  Patents, 
wherein  shall  be  recorded  in  chronological  order 
all  patents  granted  imder  this  Act,  the  lodging  of 
specifications  amendments  of  specifications  certifi- 
cates of  renewal  prolongations  ei  patents  the  ex- 
piration or  revocation  of  patents,  wiUi  ike  dates 
thereof  respectively,  and  such  other  matters  con- 
eenung  pwents  m  the  ConnniianniHra  dawit> 


31.--(1.)  There  shiOl  be  kept  at  the 
a  book  or  oooks  called  the  Begister  of  Pi 
wherein  shall  be  recorded  any  assigoi 
patent  or  of  any  share  or  inter^  thereii 
lioense  under  a  patent  and  the  expizatioi 

(2.}  Until  an  entry  of  an.aBjBignment  o 
or  of  any  share  or  interest  therein  or  an 
lioense  under  a  patent,  is  made  in  the  I 
Proprietors,  the  original  patentee  shall  i 
to  be  the  sole  proprietor  of  the  patent,  i 
have  granted  an^  license  thereunder. 

(3.)  An  entry  m  the  Begister  of  Propr 
be  proof  of  the  a^signment  or  license  or  ^ 
ship,  as  therein  exjiressed,  until  the  f: 
proved. 

32.  The  Begister  of  Patents  and  the^ 
Proprietors,  or  copies  thereof  respectiveli 
open  to  public  inspection,  on  payment  of 
exceeding  one  shilling,  and  subject  to  an 
tions  made  by  the  Commissioners. 

33.— (1.)  TheHiffh  Court  of  Justice  in 
or  a  judge  thereof,  may  at  the  instau 
person  deeming  himself  aggrieved  by  i 
made  under  colour  of  this  Act  in  the  I 
Patents  or  the  Begister  of  Proprietors,  i 
order  for  .expunging  or  varying  that  c 
with  respect  to  the  costs  of  the  proceedi 
court  or  judge  thinks  fit : 

(2.)  The  entry  shall  be  expunged  or  vari 
ingly. 

(xi.) — Bevocaiion  of  Patents, 

34.  The  proceeding  by  scire  facias  i 
patent  is  hereby  abolished. 

35. — (1.)  A  patent  may  be  revoked  b} 
missioners  on  tne  petition  of  any  person 
on  any  of  the  following  grounds  :^ 

(a.)  That  the  invention  is  not  new 

meaning  of  this  Act; 
b,)  niat  the  patentee  is  not  the  trui 
c]  That  the  specification  is  insv 

misleading: 

(2.)  Where  a  patent  has  been  found 
the  Commissioners  in  a  proceeding  foi 
ment,  it  shall,  unless  within  the  presc 
the  ground  of  invalidity  isremoveaby  a 
of  the  specification,  be  revoked  by  the 
sioners. 

36.  Where  a  patent  for  an  invention  < 
fraud  of  the  true  inventor  is  revoked  by 
missioners  on  the  petition  of  thetme  in' 
Commissioners  may,  if  the^r  aee  fit  gii 
inventor  his  costs  of  the  hearing  as  betwe 
and  client. 

(xii.) — Foreign  Vessels, 

37. — (1.)  A  patent  shall  not  prevent 
an  invention  for  the  puzpoaes  of  the  ns 
a  foreign  vessel  withm  the  juriadktkai 
Her  Majes^s  Courts  m  the  Unititd  E 
the  use  of  an  inventioii  in  a  f  oidgn  yi 
[that  jurisdiction,  provided  it  is  nol  « 
for  or  in  oomiexion  with  tha  mwnlani 
paration  of  anytiiiiip  intended  to  be  aoi 
pcurted  from  the  XJmted  .Kingdom  J 

(2.)  ButthiaaeotianLdMa  uok.mdm 
el  any  foreign  Steto  ia  wbooe.toBita 
sobjeots  do  nofc  enjoj  eoeei  bsMllli.  ift 
thesabjeot-matteref  t£k«r~"^~ 
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« 

— .jH^MfnViZ  and  Intemaiiondl  Exhibitions.  (xv.) — Supphmentdl  as  to  ^ocSture. 

^i«  pnMiaataon  or  uae  of  an  inyention  at       ^q     /«  \   rm.     n        •.  •      _       ^    -d 

the  phoe  whSeit  is  held  shaU  not,  nor  ^1^*^?  ?"r>  ^  administered  and  taken 

UpaOiMtion  or  uae  ekewbeie  by  any  person  <»tto  and  dedaratoons . 

fc  ieoonswitandprivityof  theinvrntOTTbe  AVJ^t^  Pf*>?  "»  "^  testimony  «ven  on 

l  a  paUication  or  Se  so  as  to  prejudice  tlic  2??^^?^'^*?/  5^'  "*  T^  declaration  made  mider 

«  tfc  iareator  hU  executors  aLinistrators  ^"  .fV     •         "^  "^^  •7'"^^^,  '^*'  t  ^^ 

Sas  to  lodge  an  application  for  a  patent  for  ^*  ^  "I  *°y  material  particular,  he  shaU  be 

'^mtioa  at  anytime  within  eighteen  menth»   "TTy^, ^^^f^'-i.  _.     j.  _j.v      •    i.v    »_i 

*•  opening  of  the  exhibition,  nor  invalidate  .  ^--^^-^  Notwithstandmg  anything^m  this  Act. 

rtent^at  iiay  be  granted  fo^  the  invention.  ^,*PP^*  ^^  %  P»*«?*.'«»»y  ^  ^  *<>  *«» 

tad  for  the  puirpos^  of  this  section  the  ex-  °^*^J^  the  Comnuss.oners,  if  and  as  far  and 

on  industriiUe^U^nhasthesamemeaning  «?  "^  *T^J*'  f^^^  *?  t^e  Com^ijssionei.  tbnk 

»  Industrial  Exhibitions  Act,  1865:  thTeo^  fit,  and  whether  the  ongmal  period  is  expired  or 

in  inteniational  exhibition   has   the  same  not^«»e^n«on  of  the  penod  of  provisional  wo- 

nn»  •«  ;»  4^kA  TK^^^^,^  ^r  T«.«^n4.;/x«««  Ar.4-  teouoii,  not  exceeding  twehe  months  m  the  whole 

mgBMm  the  Protection  of  InvenUons  Act,  feom  the  date  of  the  application  for  the  patent. 

/_;-,  \ xv-,,^      f\4t^,^  (2)«  In  every   finch    case    everything   done  or 

Vxiv.;— iraua.     KjjjeMW.  happening  within  the  extended  period  shall  have 

A  patent  granted  to  the  true  inventor  shall  effecct  as  if  it  had  been  done  or  had  happened 

e  invalidated  by  an  application  in  fraud  of  within  the  period  originally  allowed, 

r  by  provisional  protection  obtained  thereon,  46.— (1.)  Where  the  Commissioners  or  an  Bx- 

any  publication  or  use  of  the  invention  con-  aminer  hear  an  opponent,  they  or  he  may  if  th^ 

Dt  on  that  fraudulent  application.  or  he  *;hinlr  fit  direct  by  and  to  whom  the  costs  of 

If  any  person  makes  or  causes  to  be  made  a  the  hearing  and  proceedings  connected  therewith 

entry  in  the  Begister  of  Patents  or  in  the  or  any  part  thereof  shall  be  paid,  and  how  and  by 

ber  of  Proprietors,  or  a  writing  falsely  pur-  whom  the  amoimt  thereof  shall  be  ascertained, 

igto  be  a  copy  of  an  entry  therein,  or  pro-  (2.)  If  any  costs  so  directed  to  be  paid  are  not 

or  ^  tenders  or  causes  to  be  produced  or  paid  within /our  days  after  service  of  notice  of  the 

red  in  evidence  any  such  writing  knowing  amount  thereof  so  ascertained  on  the  party  liable 

itry  or  writing  to  be  false,  he  shall  be  guilty  to  pay  the  same,  the  Commissioners  may  make  an 

dsdemeanour.  otKes  for  payment  thereof,  and  that  order  may  be 

In  each  of  the  following  cases,  that  is  to  made  a  rule  of  the  High  Court  of  Justice. 

(3^  This  section  does  not  extend  to  empower 

u)  If  any  person  writes  paints  prints  moulds  *^®  Commissioners  to  direct  the  costs  of  opposition 

ca8t«  carves  engraves  stamps  or  otherwise  *?  »»  application  for  prolongation  to  be  paid  1^ 

marks  on  anything  made  used  or  sold  by  "^  patentee,  m  the  absence  of  fraud  or  misconduct 

him  in  respect  whereof  he  has  not  a  patent,  on  the  part  of  the  patentee. 

the  name  or  any  imitation  of  the  name  of  46.— (1.)  An  opponent  of  the  grant  of  or  of  the 

any  other  person  who  has  a  patent  in  respect  amendment  of  a  patent,   and  an   applicant  fw 

thereof,  wfthout  the  leave  in  writing  of  the  revocataon  of  a  patent,  must  dehver  tiie  prescnbed 

patentee  *  particulars  of  the  objections  on  wbicn  ne  relies, 

^.jltt  any'  person,  or  any  such  thing,  not  (2)  Evidence  in  proof  of  an  objection  of  which 

having  been  purchased  from  the  jpatentee  or  particulars  have  not  been  delivered  is  not  admis- 

from  some  person  who  purchased  it  from  or  m^1®»  save  by  leave  of  the  Exammer  or  Commis- 

ander  the  patentee,  or  not  having  had  the  sioners  hearing  the  case.                                ^      ^ 

license  or  consent  in  writing  of  the  patentee,  (3-)  ParUcuIars  delivered  may  be  from  time  to 

writes  paints  prints    moulds  casts  carves  time  amended  by  leave  of  the  Exammer  or  CJom- 

engraves  stamps  or  otherwise  marks  the  niissioners  hearing  the  case, 

word  Patent  or  the  words  Letters  Patent,  4J.--(1.)  On  any  opposition  to  grwit  of  a  patent 

or  any  words  of  the  like  kind  or  meaning,  "^^  on  any  petition  for  revocation  of  a  patent,  Uie 

with  a  view  of  imitating  or  counterfeiting  Commissioners  may,  and  on  the  request  of  either 

the  stamp  mark  or  other  device  of   the  pa^ty  shall,  obtain  the  assistance  of  an  expert  as 

pflitentee,  or  in  any  other  manner  imitates  assessor.                                          i    /^         .    . 

or  counterfeits  the  stamp  mark  or  other  ,  (?.)  In  appointing  an  assessor  the  Oommisaoners 

device  of  the  patentee ;  «»*"  **»▼©  regard  to  the  wishes  of  the  parties,  if 

they  agree, 

ary  such  person  shall  for  every  such  offence  ^3.)  The  duty  of  an  assessor  is  to  give  his 

ble  to  a  penalty  not  exceeding  fifty  pounds,  opinion  on  any  question  at  the  request  of  the 

noovered  by  action  or  other  proceeding  or  Commissioners,  and  on  any  other  question  which  he 

nation  in  the  High  Court  of  Justice,  one-half  deems  important  for  the  decision  of  the  case,  but 

if  tabo  paid  to-  the  Treasury,  for  the  use  of  he  has  no  voice  in  the  decision. 

ablie,  and  the  other- to  the  person  who  sues.  ^4.)  The  remuneration  of   an  assessor  may  be 

vU  any  person  wilfully  and  corruptly  lodges  paid  as  part  of  the  expenses  of  the  execution  of 

wee  to  be  lodged  at  the  Patent-office  any  this  Act,  or  by  the  parties  as  part  oi  the  costs  of 

abed  d— laration  knowing  it  to  be  untrue  in  the  proceedings,  or  partly  in  one  way  and  partly 

iMitariaA  partioalar,  he  oball  be  guilty  of  a  in  the  other,  as  may,  subject  to  genml  rules,  be 

directed  by  the  Oommissionen. 
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{xwi.)—SvppUmeiUal  at  to  OommiMitmtr*. 

48.—  The  TreBAiuy  shall  proTide  an  offloa  for  the 
ComioiaaiDiieTa  colled  the  Patent-office,  with  a 
museum  and  library,  and  any  other  buildings  that 
may  be  requisite  for  purpotea  of  thii  Act. 

49.  There  shall  be  paid  out  of  money  provided 
lay  Parliament  to  each  Conimisaioner  audi  yearly 
■alary  not  exceeding  [  ]  and  to  the 

Examiners  such  yearly  salaries  not  exceeding  in 
the  ease  of  any  Examiner  [  ]  as  the 


40.— (1 


AO. — (1.)  The  CommissionerB  may  from  time  to 
time  after  the  passing  of  this  Act,  subject  to  the 
apvroral  of  the  Treasury,  appoint  so  many  clerks 
ana  officers  as  they  think  fit,  and  may,  from  time 
to  time  remove  any  of  those  clerks  and  officers. 

(2.)  The  salaries  of  those  clerks  and  officers 
shall  be  fixed  by  the  Commissioners  subject  to 
the  approval  of  the  Treasury,  and  the  same  and 
the  current  and  the  incidental  expenses  of  the 
GommissionerB  in  the  execution  of  this  Act  shall 
be  paid  out  of  money  provided  by  Parliament. 

01.  The  Commissioners  may  at  any  time  after 
the  passing  of  this  Act  and  from  time  to  time 
(subject  to  the  provisions  of  this  Act)  make  vary 
and  rescind  general  rales  for  preaoribing  and 
regulating — 

(a.)  The  form  and  contents  of  applications 
specifications  drawings  decIaratioDB  objeo- 
tions  certificates  reports  amendments  patents 
and  other  documents,  and   of  copies   and 


otherwise  proceeding  on  and  dealing  with 
the  same  or  any  of  tuem ; 

(6.)  The  evidence  and  procedure  on  hearing 
applications  oppositions  and  petitions  for 
prolongation  or  revocation ; 

(r.)  The  advertisement  in  a  journal  to  be  pub- 
lished periodically  by  the  Commissioners  or 
otherwise,  of  all  matters  whereof  notice  is 
required  to  be  published  by  the  Com- 
missioners nnder  this  Aot ; 

(d.)  The  keeping  of  the  Begister  of  Patents 
and  of  the  Begister  of  Proprietors : 

(«.)  The  opening  to  public  inspection,  and 
the  publicstian  and  sale  of  copies  of 
Bpecincations  drawings  models  amemlmente 
reports  and  other  papers. 

(/.)  The  presentation  of  copies  of  the  publi- 
cations of  the  CommissioQQrs  to  public 
libraries  and  museums,  literary  and  sctentiflo 
bodies  and  official  authoritieB,  in  the  United 
Emgdom  and  abroad : 

(y.J  The  making  printing  publishing  and  sell- 
ug  of  indexes  to  and  abridgments  of  speoi- 
fications  and  other  documents  in  the  Patent* 
office: 

(A.)  The  admission  of  the  public  to  the 
mnienm  and  library  prorided  under  this 

{t'.]  The  remuneration  (subject  to  the  approral 
of  the  Treasury)  of  assessors : 

(%.)  And  generally  for  prescribing  and  regu- 
lating toe  management  of  the  Patent-offioi 
mnMnm  and  Ubrair,  and  all  things  by  this 
Aot  plaoed  under  the  direotton  or  oonbol  of 
the  Commiasioneni 
S3.~{1.)  AH  gauaai  rviat  mads  under  tbii  Act 


by  the  Commissioiien  shall  as  aooot  as  a 
tney  are  made  be  laid  before  both 
Parliament  if  Parliament  be  sitting;  ac 
ment  be  not  sitting  then  within  fom% 
the  commencement  of  the  next  Besaion 

(2.)  If  within  »x  tBtdei  of  aayruli 
before  Parliament  either  House  reatd 
same  ought  (o  be  disallowed,  that  n 
invalid  and  of  no  eSeot,  without  preji 
theleas  to  any  opentioii  of  the  role 
allowance. 

(3.)  A  rule  thoush  made  before,  doa 
case  take  effect  tm  after,  the  conune 
this  Act. 

63.  Copies  or  extracts  of  or  front  the 
Patents  and  the  Begister  of  Proprietor 
from  specifications  amendments  and  ■ 
meuts  in  the  Patent-ofBce,  shall,  if  • 
behalf  of  and  sealed  with  the  seal  of 
misdoners,  be  admitted  in  evidence  in  a 
bar  Majesty's  dominions,  and  in  all  p 
without  further  proof  and  without  pre 
the  originals. 

M.  The  CommissioneTS  shall  cause  a 
speoting  the  execution  by  or  under  thi 
Act  to  DC  laid  annually  before  both 
Parliament,  together  with  an  account  < 
salaries  and  other  moneys  received  and ; 
this  Act. 

fiS.— (1.)  Not  IcM  than  two  Commissi 
sit  on  the  hearing  of  any  oj^tosition  to 
or  prolongation  of  a  pat^t,  or  of  an 
for  revocation  of  a  pat«nt  or  of  any  c 
to  the  remuneration  to  be  paid  by  the 
use  of  an  invention  or  as  to  the  grout  i 

(2.)  Not  less  than  two  Commissia 
concur  in  the  making  of  any  general  r 
the  ^pointment  or  removal  of  any  exai 

J 3.)  Subject  as  aforesaid  and  to  a 
e  of  the  Commissioners,  any  pow 
Commissioners  under  this  part  of  this  A 
exercised  by  any  one  or  more  of  them : 

(4,)  Any  Act  of  the  Commisnouers  s 
invahd  by  reason  only  of  any  vacant 
body  or  of  (he  power  to  appoint  any  Coi 
not  havinc  been  exenaaea. 

fi6. — (l.jDuring  a  vacancy  in  the  oSo 
the  illness  or  absence  of  any  Commi 
whenever  for  any  other  reason  the  Con 
deem  expedient,  an  Examiner  may^be 
by  writing  under  the  hands  of  two  Cob 
to  act  as  and  exenase  all  the  powers 
missioner  nnder  this  part  of  this  Act. 

(2.)  Any  such  appointment  shall  be  : 
not  exceeding  tix  months,  bnt  may  be  r 

Fast  II. 
,  In/nngrmimt  of  Palenti. 
rtion  or 
ment  of  a  patent  a 
ment  of  tUs  Aot  be  c 
UajesW'B  Gonria  of  Ji 
OS.  For  tlie  pntpoMa  ol   tilialu*  a 
ed  to  infringe  a  potent  if  baoofiM 
.  part  the  tainmaa  of  •  pstato 
CA  efiMmg  tha  aame  or  m  tt*  « 
laus  to  eataUiu  t 
this  Act  inap 


aar  of  ^ 
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. — (1.)  A  patentee  may  complain  of  any  in- 
pement  of  nis  patent  to  the  Commisaioners. 
.)  The  oomplaiut  shall  be  heard  and  deter- 
A  b;|r  the  Commiwioner  (other  than  the  legal 
aniaaioner)  who  is  beat  acquainted  with  the 
aet-matter  of  the  complaint,  assisted  by  a  legal 
to  be  appointed  for  the  purpose  by  the 


w)  An  appeal  shall  lie  from  the  decision  of  the 
Dial  thus  constituted  to  the  three  Commis- 
an,  who  shall  hear  the  complaint  de  novo,  and 
r  decision  shall  be  final. 

I)  The  Commissioner  or  Commissioners  sitting 
hiar  any  complaint  may  decide  all  questions 
bvaad  fact;  they  may  by  themselves  or  by 
f  person  appointed  by  them  enter  and  inspect 
^|laoe  or  thing  being  the  property  or  imder  the 
uoL  of  any  party  to  a  proceeomg  before  them ; 
faay  require  the  attendance  of  any  person  as 
■Desa  and  the  production  of  books  and  papers 
ling  to  the  matter  before  them ;  generally 
r'may  (subject  to  the  provisions  of  this  Act^ 
cise  all  such  jurisdiction  and  powers  ana 
lb  such  orders  as  might  have  been  exercised 
^ade  in  a  like  case  by  any  division  or  judge 
ia  High  Court  of  Justice  in  England. 
L  The  pleas  allowed  by  this  Act  in  a  proceed- 
luder  tlds  Act  for  infringement  of  a  patent 

That  the  particular  matters  alleged  to  be  in- 
fringed, do  not  show  sufficient  invention  to 
justify  the  grant  of  a  patent,  or  are  not  new 
within  the  meaning  of  this  Act ; 

That  the  patentee  is  not  the  true  inventor  of 
the  inyention  or  of  so  much  of  it  as  is  alleged 
to  be  infringed ; 

Hiat  the  matters  complained  of  do  not  amount 
to  infringement ; 

That  the  claim  of  the  patentee  as  respects  the 
matters  complained  of  is  not  stated  with 
anfficient  clearness ; 

Tliat  the  specification  is,  as  respects  the 
matters  compLiined  of,  incomplete  or  mis- 
leading. 

Tliat  the  patentee  as  respects  any  matter  com- 

eained  of  withheld  that  which  he  knew  to 
)  a  better  description  than  that  given  in 
the  specification. 

L— (1.)  In  a  proceeding  for  infringement  of  a 
nt  the  complainant  must  deliver  the  prescribed 
Koolars  of  the  infringement  complained  of : 
L)  The  defendant  must  deliver  the  prescribed 
ticnlars  of  objections  on  which  he  relies  in 
Bort  of  his  pleas  or  plea : 
li)  In  every  case  the  particulars  delivered  shall 
Ei^ise  a  statement  of  the  places  and  manner  at 
I  m  which  the  complainant  or  defendant  alleges 
infringement  to  have  been  committed,  or  the 
Bind  things  on  which  he  founds  the  objections 
Hie  been  done  or  to  have  happened,  or  the 
■itkm  to  have  been,  before  the  date  of  the 
Hit  pnUiahed  or  used. 

^)  At  the  hearing  no  evidence  shall,  except  by 
^  of  the  Commissioners,  be  admitted  in  proof 
^  alleged  infringement  or  objection  of  which 
Koolazs  are  not  so  delivered : 
w)  Partiealars  delivered  mav  be  from  time  to 
^  Miiendedy  by  leave  of  the  Commissioners. 
•}  On  taxation  of  costs  regard  shall  be  had 


to  the  particulars  delivered  by  the  complainant 
and  by  the  defendant ;  and  they  respectively  shall 
not  be  allowed  any  costs  in  respect  of  any  par- 
ticular delivered  by  them  unless  the  same  is  certi- 
fied by  the  Commissioners  to  have  been  proven  or 
to  have  been  reasonable  and  proper,  without 
regard  to  the  general  costs  of  the  case. 

G2.  In  any  proceeding  for  infringement  of  a 
patent  the  Commissioners  may,  and  on  the  applica- 
tion of  either  party  shall,  obtain  the  assisttuice  of 
an  expert  as  assessor ;  and  the  provisions  of  Part 
1.  of  this  Act  relative  to  experts  as  assessors  (in- 
cluding the  provision  as  to  remuneration)  shall 
apply  as  if  they  were  repeated  in  this  section. 

63.— (1.)  The  Commissioners  may  at  any  time 
after  the  passing  of  this  Act  and  from  time  to  time 
make  vary  and  rescind  rules  of  procedure  prescrib- 
ing and  regulating — 

(a.)  The  form  nature  and  service  of  complaints 

5articulars  notices  and  other  documents ; 
The  period  within  which  anything  is  to 
be  done  in  a  proceeding  for  infringement ; 

(c.)  The  nature  and  amount  of  security  for 
costs  to  be  given  by  complainants  and 
others ; 

(e2.)  Generally  the  sitting  of  the  Commis- 
sioners and  the  procedure  on  all  matters 
brought  before  them  under  this  part  of  this 
Act. 

(2.)  Every  rule  made  imder  this  part  of  this  Act 
by  the  Commissioners  shall  as  soon  as  maybe  after 
it  is  made  be  laid  before  both  Houses  of  Parlia- 
ment if  Parliament  be  sitting ;  and  if  Parliament 
be  not  sitting  then  within  fourteen  days  of  the 
commencement  of  the  next  Session : 

(3.)  If  within  six  weeks  of  any  rule  being  laid 
before  Parliament  either  House  resolve  that  the 
same  ought  to  be  disallowed,  that  rule  shall  be 
invalid  and  of  no  effect,  without  prejudice  never- 
theless to  any  operation  of  the  rule  before  dis- 
allowance : 

(4.)  A  rule  though  made  before,  does  not  in  any 
case  take  effect  till  after  the  commencement  of 
this  Act. 

64. — (1.)  Every  person  required  by  the  Com- 
missioners to  attend  as  a  witness  shall  be  allowed 
such  expenses  as  would  be  allowed  to  a  witness 
attending  on  subpoena  in  the  High  Court  of  Jus- 
tice in  England. 

(2.)  In  case  of  dispute  as  to  the  amount  to  be 
allowed,  the  same  shall  be  referred  to  a  master  of 
the  High  Court  of  Justice,  who,  on  request  under 
the  hands  of  the  Commissioners,  shaU  ascertain 
and  certify  the  proper  amount  of  such  expenses. 

65. — (1.;  ^y  decision  and  any  order  made  by 
the  Commissioners  under  this  part  of  this  Act 
may  be  made  a  rule  or  order  of  the  High  Court  of 
Justice,  and  shall  be  enforced  in  like  manner  as 
any  rule  or  order  of  such  Court. 

(2.)  For  the  purpose  of  carrying  into  effect  this 
section  general  rules  and  orders  may  be  made  by 
the  same  authority  and  in  the  same  manner  as 
general  rules  and  orders  may  be  made  with  respect 
to  any  other  procRcdings  in  such  Court. 

66. — (1.)  Where  a  patent  bears  on  it  a  statement 
of  the  report  of  an  IBxaminer  in  accordance  with 
the  provisions  in  that  behalf  of  Part  I.  of  this 
Act,  then  in  the  event  of  a  patentee  instituting 
any  proceeding  for  infringement  of  the  patent  he 


730 


JOTTBNAL  OF  THE  800IETT  OF  ABTS,  Aitottbt  5,  1881. 


dutll  filTe  aeoozity  for  ooitM  ot  saeh  amotuit  (not 
bcmg  Iwa  than  one  hundred  pounds]  aa  the  Com- 
mimiouers  th'Tik  fit  to  order ;  and  if  ho  fails  in  the 
proceeding  on  axiy  ground  indicated  in  tlie  said 
report  he  shell  paj  the  ooats  of  the  defendant  u 
between  solicitor  and  client. 

(2.)  Subject  OB  aforesaid  the  costs  of  and  inci- 
dental to  any  proceedings  before  the  Cotninis- 
flionen  under  this  part  of  this  Act  shall  be  in  the 
discretion  of  the  Commissioners. 

67.  The  costs  charges  and  expenses  of  and  inci- 
dental to  anyproceedingB  before  the  CommisaioueTS 
which  are  incurred  by  any  person  shall  if  required 
be  taxed  in  the  same  manner  and  by  the  same 
persons  as  if  such  proceedings  were  proceedings  in 
the  High  Court  of  Justice. 

68.  This  part  of  this  Act  does  not  extend  to 
Scotland  Ireland  the  Channel  Islands  or  the  Isle  of 
UAH. 

p.A£T  ni. 

General  Prveittoni. 


in  evidence  without  proof  of  such  signature  and 
ontil  the  contrary  is  proved  shall  be  deemed  to 
have  been  signed  and  to  have  been  duly  executed 
or  issued  by  the  Comuiissionera. 

TO.  The  Public  Offices  Ftes  Act,  1866,  shall 
apply  to  all  fees  taken  in  relation  to  any  proceed- 
ings before  the  Commissioners. 

Any  fee  or  payment  in  the  nature  or  lieu  of  a 
fee  paid  in  respect  of  any  proceedings  before  the 
ConunissioDerB  and  collected  otherwise  than  by 
means  of  stomps  shall  be  puid  into  the  receipt  of 
her  Uajesly's  Exchequer  in  such  manner  as  the 
Treasury  from  time  to  time  direct,  and  oarried  to 
the  Consolidated  Fund. 

71;— (1.)  Any  notice  reqaired  or  authorised  to 
be  given  under  this  Act  may  be  in  writing  or  in 
print  or  partly  in  writing  and  partly  in  print,  and 
may  be  sent  by  pott : 

(2.)  If  sent  by  post  a  notice  iholl  be  deemed  to 
have  been  received  at  the  time  when  the  letter 
containing  the  same  would  have  bt:eu  ddivered  in 
the  ordinary  course  of  the  post : 

(3).  lu  proving  such  sendiug  it  shall  be  sufficient 
to  prove  that  the  letter  containing  the  notice  was 
prepaid  and  properly  addressed  and  put  into  a 
post-office. 


(i.)—Tran»itory  Pnmtiont. 

72.— (I.)  Every  patent  granted  befor«  the  oom- 
menoement  of  this  Act,  shall  have  such  duration 
only  OS  it  would  have  had  if  this  Act  had  not 
beea  passed;  but  as  regards  the  third  and  the 
aevonttk  year  (if  unexpired  at  the  time  of  the  com- 
mencement of  this  iLat)  of  its  term  it  shall,  not- 
widistMiding  anything  m  any  such  patent  contained 
be  tnbjeot  to  stamp  duties  of  Thirty  pounds  and 
&'*(y  ponnds  respectively  and  to  no  others ;  and 
UM  provisiDns  of  this  Act  rHspeoting  a  certificate  of 
renewal  and  respecting  accident  mistake  or  inad- 
Tflrtenoe  in  relation  Oiereto  shall  also  extend  to 
vnvy  snoh  patent : 

(20  The  provisions  of  this  act  relating  to  the 
drown  and  to  the  power  of  tiie  Oommis^men  to 
ado- ■  paMntee  to  graxA  Uocnuwi  thall  wit  Qxtoid 


to  patents  granted  before  Uie  oomaa 
this  Act ; 

(3.)  Any  action  or  otlier  proaeedingiu 
a  patent  pending  at  the  oommenoenunt 
shall  be  tried  and  eontinaed  in  like  ma 
this  Act  had  not  been  passed : 

(4.)  The  term  of  a  patent  granted 
conunenoement  of  this  Act  may  be  pro 
any  period  not  exceeding  foarbat  yss 
Commissioners  may  see  fit : 

(6.)  In  all  other  respects  this  Act  shsl 
all  patents  granted  t«fore  the  commei 
this  Act  in  substitution  for  such  ensi 
would  have  applied  thereto  if  this  Act  bi 
passed  ;  and  in  particular  such  patents 
expressly  excepted  from  the  tqieratii 
Statute  of  Uonopohes,  and  shall  notbei 
or  affected  by  anything  theian  oontoini 

73.  The  Register  of  Patents  and  the 
Proprietors  kept  under  any  enactment : 
this  Act  shall  respectively  be  deemed  ; 
Begister  of  Patents  and  tha  Begister  of 
kept  under  this  Act. 

74.  All  applications  for  patents  pent 
passing  of  this  Act  shall  be  beard  and 
in  the  interval  between  the  passing  an 
menoement  of  titis  Act,  ae  if  this  Act  hi 

To. — (1.)  All  books  documents  and  oth 
of  every  desoription  vested  in  or  under  tl 
ment  of  the  Commissioners  of  Patents 
tions  existing  at  the  commencement  < 
shall  immediately  on  its  commencement 
be  under  the  management  ot  the  Coi 
constituted  by  this  Act : 

(2.)  At  the  same  time  the  staff  of  < 
servants  of  the  existing  Patent-office  si 
to  any  other  arrangements  made  by  th 
be  transferred  to  the  Patent-offioe  undi 
at  the  like  salaries  and  on  the  like  teni 
offices  and  places,  and  with  as  nearly 
the  like  duties  as  formerly. 

76.  The  repeal  of  enactments  or  any  i 
in  this  Act  contained  shall  not — 

{a.)  afiieot  the  past  operation  of  ai 
enactments  or  the  validity  of  i 
granted,  or  any  oompenaatian 
anything  done  or  suffisred  undei 
of  those  enactments  before  or  i 
UMnoement  of  this  Act ;  or 

(&.]  interfere  with  the  pRMeoatJonv 
or  proceeding  dvil  or  criminal 
the  oommenoement  of  this  Act 
thereof;  or 

(c)  toko  aw^  or  abridge  any  pn 
benefit  in  relation  to  any  such 
proceeding. 


Mmki  and  Capjfr^kt  of  D»tfM 

Tl,  AH  powera  duties  tsoA  aotliafitisi 
imposed  onar«xaraUablsbjtteidilin( 


Begistntion  of  TndeHaA^  anltb  As 

to  Coppight  of  DedgBB,' ■■«  btnbj  tm 
vested  in  and  impowd  «■  tt*  Oshh* 
stitnted  by  tU>  Aet ;  -a^  thm  Aota^ 
■od  bars  sOtot  ■niiiwilli^ 


JODBNALOi' 
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naliy  under  this  Act  in  respect  of  the 
ed  use  of  a  name  word  stunp  mark  or 
'  be  reoovered  in  Scotland  by  action  or 
eeding  or  information  in  the  Court  of 

»rder  of  the  GommisrionerB  for  payment 
ay  be  recorded  in  the  books  of  Gouneil 
1  in  Scotland  to  the  effect  that  execution 
hereupon  in  common  form. 

(iv.)— /re?onc?. 

nthstanding  anything  in  this  Act,  all 
U  have  in  Ireland  their  remedies  under 
::t  of  a  patent  as  if  it  had  been  granted 
o  Ireland  only. 


..  (f.) — Saving  for  Crown. 

81.  Notwithstanding  anything  in  tMs  Act,  it 
shall  be  lawful  for  her  Majesty  the  Queen,  her 
heirs  or  successors,  by  warrant  under  the  Boyal 
Sign  IVfanual — 

To  direct  any  specification  to  be  cancelled  be- 
fore the  sealing  of  the  x>fttent,  and  there* 
upon  the  provisional  protection  shall  cease : 

To  direct  the  Commissioners  to  refuse  the 
sealing  or  issue  of  a  patent : 

To  direct  the  insertion  in  any  patent  of  any 
restrictions,  conditions,  or  provisoes. 

82.  Nothing  in  this  Act  shall  take  away,  abridge, 
or  prejudicially  affect  the  prerogative  of  the  Crown 
in  relation  to  the  ^ranting  of  any  letters  patent^ 
or  to  the  withholdmg  of  a  grant  thereof. 


THE    FIEST    SCHEDULE. 

Past  I. 

Acts  partly  repealed. 


Old  Chapter. 


c.  3. 
>f  Monopolies] 

o.  69. 


t.  c.  3. 

t.  c.  27. 


TiUe  or  Bhort  Title. 


An  Act  conoeming'  Monopolies  and  Dispensations  of  Penal 
Laws  and  the  Fdrfeltare  thereof. 

An  Act  for  Amending  an  Aot  passed  in  the  fourth  year  of 
the  reign  of  his  late  Majesty,  intituled  an  Aot  for  the 
better  Administration  of  Justice  in  his  Majesty's  Privy 
Council,  and  to  extend  its  jurisdiction  and  powers. 

The  Industrial  Exhibition  Act,  1865. 

The  Protection  of  Inventions  Act,  1870. 


Extent  of  Bopetl. 


Section  six. 


Sections  two  to  five, 
both  inclusive. 


Section  three. 
Section  two. 


pabt  n. 

Aett  wholly  repealed. 


uid  Chapter. 


rV.  0.  83. 
c.  67. 

•t.  c.  8g. 
it,  c.  5. 

±.  c.  115. 

13. 


LTitle  or  Bhort  Title. 


An  Act  to  amend  the^Law  touching  Letters  Patent  for  Inventions. 

An  Aot  to  Amend  an  Act  of  the  fifth  and  sixth  years  of  the  reign  of  King  WiUiam 
the  Fourth,  intituled  An  Act  to  amend  the  Law  touching  Letters  ratent  for 
Inventions. 

The  Patent  Law  Amendment  Act,  1852. 

An  Act  to  substitute  Stamp  Duties  for  Fees  on  passing  Letters  Patent  for  Inven- 
tions, and  to  provide  for  the  purchase  for  the  pubuc  use  of  certain  Indexes  of 
Specifications. 

An  Aot  to  amend  certain  provisions  of  the  Patent  Law  Amendment  Act,  1852,  in 
respect  of  the  transmission  of  certified  copies  of  Letters  Patent  and  specifications 
to  certam  offiees  in  Edinburgh  and  DuUin,  and  otherwise  to  amend  the  said  Aot. 

An  Act  to  amend  the  Law  concerning  Patents  for  Inventions  with  respect  to  Inven- 
tions  for  Improvements  in  Instruments  and  Munitions  of  War. 

hereto,  and  the  petitioner  hath  also  represented  to  ntf 
that  the  said  invention  will  be  useful  to  the  public^ 
that  he  is  the  true  inventor  thereof,  and  that  the  same 
is  not  in  use  by  any  other  person  to  the  best  of  hitf 
knowledge  and  oelief : 

And  whereas  the  petitioner  hath  humbly  prayed  that 
we  would  be  graciously  pleased  to  grant  ^  unto  him 
(hereinafter  together  with  his  executors,  admiuistraton^ 
and  assigns,  or  any  of  them  referred  to  as  the  said 
patentee)  our  Bojral  Letters  Patent  for  the  sole  use  and 
advantage  of  his  said  invention  within  our  United 


THE  SECOND  SCHEDULE. 
Ibrm  of  Letters  Patent. 

f  b^  the  grace  of  God,  of  the  United  Einffdom 
ifiun  and  Ireland,  'Queen,  Defender  m  the 
6  an  to  whom  these  presents  shall  come 

A.  B.  hsth  bjr  his  petition  humbly  repre- 
ns  that  he  is  m  possession  of  an  invention 

atioa  if  dsKnibed  In  the  ^pedfioatian  annexed 


( 
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uitag;e  from 


Kingdom  of  OtMt  Britain  and  Ireland,  the  Channel 
TilHr***!  and  Isle  of  Uan. 

And  whersM  we  being  willmg  to  enooorage  all  in- 
TentiontThlohnuiybetorttLepubiuigood,  are  gnoioual; 
|deued  to  CondeaMod  to  tho  petitionar'a  irqueM  : 

Know-  je,  therefoni,  that  we,  of  our  eapeoial  grace, 
ovtain  knowledge,  and  mere  motion  do  these  preeenta, 
(or  Di,  our  hein  and  sucoeeaors,  give  and  gnnt  unto  the 
•aid  pAtentee  onr  mpedal  licenoe  uid  fall  power  and 
mIb  pritilege,   that  the   aaid  patentee  bv  biniBelf  his 
wenta  or  Uoeuaees  and  no  othen  ma^  at  aU  times  here- 
uter  dnriug  the  t«nn  of  yean  herein  mentioned  make 
uM  eieroiie  and  vend  hu  «aid  inveotion  within  our 
United  Kingdom  of  Great  Sritain  and  Ireland   the 
Ghuinel  Itdinda  and  Iile  of  Han  in  eaoh  manner  as  to 
him  may  aeem  meet  and  that  the  said  patent 
hare  and  enjoy  the  whole  proHt  and  advact^ 
time  to  time  accmiog  bj  reason  of  the 
dnriDg  the  tenn  of  jeers  herein  mentioned ;  To  hold 
ezerciae  and  enjiy  the  said  license  powers  and  privileges 
onto   the   Baid  patentee  during  the   term   of  lemleen 
jeaiv  from  the  day  of  :  And  tothe 

end  that  tho  said  patentee  may  have  and  enjoy  the  sole 
nse  and  nierdBd  and  the  full  benefit  of  the  said  inven- 
tion we  do  by  theso  presents  for  ns  oui  heirs  and  suo- 
oessoTB  strioUy  oonunand  all  our  subjects  whatsoever 
within  OUT  Um  ted  Kingdom  of  Great  Britain  and  Ireland 
the  Channel  lelands  and  the  IhU  of  Uan  that  they  do  not 
at  any  time  during  the  continuance  of  the  said  teim  of 
tnvnfnn  yeor^  either  direqtly  or  indirectly  make  use  or 
pnt  in  piaotice  the  said  invention  or  any  part  of  the 
same  nor  in  any  wise  imitate  the  same  nor  make  or 
oaose  to  be  made  any  addition  thereto  or  substraotion 
therefrom  whereby  to  pretend  themselves  the  inventors 
thereof  without  the  consent  lioenoe  or  agreement  of  the 
■aid  patentee  in  writing  under  his  hand  and  seal  on 
pain  of  incurring  Buch  penalties  as  may  be    justly 
Inflicted  on  suoh  offenders  for  their  contempt  of  this 
our  Boyol  command  and  of  being  answerable  to  the 
patentee  anoording  to  law  for  hu  damages  thereby 
occasioned :  Provided  that  these  our  letters  jpatent  are 
liable  to  bo  revoked  on  the  grounds  and  in  the  manner 
from  time  to  time  by  law  provided ;  Provided  also  that 
if  the  said  patentee  shall  not  pay  all  stamp  duties  by 
law  required  to  be  paid  in  respect  of  the  grant  of  these 
fetters  patent  or  in  respect   of  any  matter  relating 
thereto  at  the  time  or  times  and  in  manner  for  the  time 
being  by  law  provided  and  also  if  the  said  patentee 
ehalT  not  supply   or   oaose    to  be  supplied   for   our 
'   miutary    service  all  snob    articles   of    the 
------i   as   may  be  required  by  the  officers 

lera  administering  any  department  of 
those  services  reepeotively  in  suoh  manner  at  soch 
time  and  at  and  upon  such  reasonable  prices  and 
terms  as  shall  be  settied  in  manner  for  the  *™*' 
being  by  law  provided  that  then  and  in  any  of  the 
said  oases  theee  our  letters  patent  and  all  privileges  and 
advantages  whatever  hereby  granted  ^all  determine 
and  become  void  notwithstozkding  anything  herein- 
before contained :  Bat  nothing  herein  confined  «ti«ii 
prevent  the  granting  of  lioensea  in  suoh  manner  and  foi 
mob  oonaiderations  ss  lliey  may  by  law  be  granted : 
And  lastly,  we  do  by  these  presents  for  na  our  h^rs  and 
■nocoMors  grant  onto  the  said  patentee  that  these  out 
Lettera  Patent  shall  be  oonstmcted  in  the  moat  bene- 
Ibnal  senM  for  the  advantage  of  the  said  patentee.  Ie 
witness  whereof  we  have  oauaed  these  onr  letters  to  be 
Bade  patent  this  One 

^nmuand  Eight  Hundred  and  in  the 

TMT  of  our  reira  and  to  be  sealed  aa  of  the  said 
One  Thousand  £ight  Hundred  and 
By  Order 

Sptiflealitn. 
To  all  to  whom  these  pr«a«nta  shall  mine : 
l,A.B.,ot 


dayof 


•n<rM«IthesaidA.  B.,  i 

lodged  in  the  Patent-offioe  a  p. , .   ... 

the  invention  herein  menticin  and  afipBsd  (k  i 
i}t  a  putent  ftv  my  aaid  inTantion  unto  iw  ( 
A.  B. ,  my  eieeotwa  odminlatiatcaa  and  awtoi, 
know  ye  that  I  the  said  A.  B.  do  benby  M 
iiatore  of  my  said  invention  and  in  whtt  nn 
name  is  to  be  perf  onnsd  to  be  partionlaily  dan 
and  by  the  following  statement  (that  is  to  n;,) 

In  wibiess  wherecj  I  have  hetvnnto  setmyh 
seal  thia  day  of  U. 


*  KoTE.— If  no  pTDviskiiuil  nieeUlntign  ni  lodgid 
viUnin:— If^rroil  thcHid  A.  B-.onlbe  iMjd 
nppQitd  fgr  a  gnat  of  •  paUot  tat  tha  inventian  howl 


THE  THIRD  SCHEDULE. 

Stamp  Diititt. 

On  application    

On  grant  of  patent    

On  expiration  of  1th  year  of  patent 

On  eipiratjon  of  8th  year  of  ^tent 

On  application  to  amend  specification    

On  order  K>ving  leave  te  amend 

Prolongation  of  patent — for  each  year  of  pro- 
longation   

On  certificate  of  record  of  notice  of  appeal 
against  decision  of  Examiner ,,,,,... ,._. 

On  certificate  of  record  of  notice  of  oppod 
tion  toany  application 


CAITCR  LXCmiS. 
WATCHUAEING, 


By  Idwaid  Bira.  >-&• 


IjECTDBE  III.— I>ELITSBEDMoin>AY,  FS 

JStctttily  of  effortt  to  promote  the  art  iti  H 
— Need  of  tdvxation,  theoretical  and  pn 
horology — Literature — Oreat  want  of  a 
in  gauge*,  screuri,  £& — Exhihitiott  of 
and  complioattd  watchei,  and  of  vat 
tooh — Condtiaioa. 

The  published  syllKboa  tA  tbia  thiid  lecti 
me  feel  very  strongljr  that  some  czplanol 
as  far  as  possible,  justifioation  of  the 
matter  therein  mentioned  ia  due  to  my  i 
more  especially  when  the  tccbnical  cba 
the  last  lectnre  is  borne  in  mind.  Bnt,  t« 
ing  the  object  with  whicb  tbia  Sod 
originally  formed,  and  whicb  it  baa  for  a 
aod  a  qnaitor  steadily  kept  in  view,  tha  p 
of  arts,  maonfewtima,  and  oomnena.  I  ft 
some  grounds  for  boping  tbat  tboM  w 
oeriou^y  tbongbt  of  the  oonditiui  of  tlwha 
art  in  tbia  oonntiy  will  admit  ttat  I  < 
fairly  have  taken  a  fvj  diUbMut  e(MiM> 
making  ia  aasrtina'nKTlii(havMo(fi 
and,  in  addition  to  bring  of  umwimI  M 
ia  weU  deMTving  of  adnitUto  tamteAi 
from  tbe  fact  that  it  batafi  thB  wofirU 
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tps  any  other  liranch  of  xneGhanios ;  and  it  is 
xtiEvagant  to  hope  that  it  will  in  the  future 
OS  to  a  fuller  knowledge  of  them.  And  yet 
Qooont  of  attention  it  has  received  from  men 
BDoe  has  heen  veiy  small,  especially  in  this 
*y.  Most  of  its  truths  have  hoen  arrived  at, 
Y  scientific  reasoning,  but  by  pure  experiment 
ilwervation,  and  most  of  the  treatises  on 
3gy  consist  rather  of  statements  of  facts  and 
ptions  of  apparatus  than  of  any  logical  train 
Qment.  Oneconsequenceofthis  is  that  the  great 
ity  of  those  engaged  in  the  art  regard  science 
no  way  a  concern  of  theirs,  and,  as  Saunier 
K>int€d  out,  are  not  unfrequently  ready  to 
offence  at  any  suggestion  that  they  could 
t  by  a  knowledge  of  it.  As  an  instance  of 
take  the  case  of  the  best  form  of  teeth  of 
I.  Xo  mechanician  doubts  the  advantages 
crydoidal  or  involute  teeth,  but  how  often  is 
shmaker  found  to  believe  in  them  as  bearing 

trade  ?  He  knows  that  if  his  cutter  is  of  a 
rhich  experience  has  shown  to  be  satisfactory, 

good  depth  may  be  secured,  but  he  ignores 
ct  that  this  vaunted  experience  has  only  led, 
or  less  accurately,  to  the  discovery  of  one 
ler  of  those  forms  that  were  proved  by 
matical  investigation  to  be  the  best  more 

century  ago. 

le  the  industry  would  have  materially 
ied  in  the  past  by  the  aid  that  science  had 
r,  a  specially  adapted  scientific  training  is 
ban  ever  necessary  to  its  well-being  in  the 
In  face  of  the  eager  competition  by  which 
sailed  at  the  present  day,  we  may  be  certain 

cannot  remain  stationary,  and  if  there  is 
od  evidence  to  show  that  advance  is  made, 
y  safely  conclude  that  it  is  in  a  decaying 

not  only  is  all  knowledge  of  science  omitted 
le  training  of  the  watchuiaker ;  now-a-days, 
le  manual  skill  is  in  great  part  wanting,  and 
general  complaint  that  no  sufficient  supply 
ipetent  young  workmen  is  to  be  found  to 
tie  place  of  uie  older  men ;  indeed,  I  am 
i  that  practically  the  whole  of  the  best  work 
rkenwell  is  now  performed  by  men  advanced 
n.  This  has  resulted  from  the  failure  of  the 
pstem  of  apprenticeship  and  the  neglect  to 
la  a  substitute,  a  change  in  our  social  con- 
irhich  has  more  than  once  been  discussed  in 
oom. 

I  of  two  results  must  necessarily  follow  from 
■tate  of  things,  and  that  very  shortly: 
■lie  steps  must  be  taken  to  provide  for  the 
tknif  both  theoretical  and  practical,  of  our 
;  young  workmen,  or  the  quality  of 
tit  English  work  must  rapidly  oeteriorate. 
tiaui  urgent  need  of  technical  education  has 
jpned  itself  upon  the  attention  of  every  watch- 
m  community,  those  on  the  Continent,  already 
pSMJon  of  schools,  doing  all  in  their  power 
PMBoe  their  utility  and  increase  their  number, 
I  America,  notwithstanding  the  minute 
lotion  of  its  machinery,  is  fully  alive  to  their 

tarlaad  already  possesses  .six  such  schools, 
kny  two,  and  Jmnoe  three,  that  of  Paris 
I  mily  been  opened  on  the  6th  of  March  in 
Ment  j^tir.  As  showing  how  its  importance 
iteatiiy  borne  in  mind  by  the  watonmakers 


of  that  city,  I  would  mention  that  for  seven  years 
a  subscription  list  has  been  open  for  the  purpose 
of  establishing  a  school  of  watchmaking,  and  tneir 
private  exertions  have  at  length  secured  a  sum 
sufficient  both  for  the  establishing  and  maintenance 
of  such  a  school. 

In  England,  however,  the  special  instruction 
hitherto  available  for  watchmakers  has  been  very 
slight,  consisting  mainly  of  drawing  classes  ana 
occasional  lectures  on  technical  subjects  at  the 
Horological  Institute.  But  in  the  early  part  of  last 
year  very  important  additions  were  made  to  the 
mstruction  there  given,  through  the  liberality  of 
the  City  and  Guilds  of  London  Institute  for  the 
Promotion  of  Technical  Education ;  and,  thanks  to 
them,  we  now  possess  a  horologiccd  school  whose 
immediate  future  must  have  a  marked  influence  on 
the  progress  of  English  watchmaking,  and  will  be 
looked  to  with  no  little  interest  by  all  who  desire 
the  art  to  prosper  in  this  country.  Indeed,  I  think 
it  has  a  wider  interest.  Technical  instruction  has 
for  many  years  had  its  eager  advocates,  among 
whom  I  may  be  permitted  to  mention  my  late 
father  as  having  bten  the  first  to  orgauise,  35 
years  ago,  classes  for  the  teaching  of  various 
trades,  such  as  carpentry,  mechanical  engineer- 
ing, printing,  bookbinding,  glass  staining,  &c.,  at 
Chester ;  but  never  was  public  attention  so  tho- 
roughly directed  to  its  necessity  as  it  is  at  the 
present  day.  This  school  of  horology  is  one  of 
the  first  founded  by  the  City  Guilds  Institute,  and 
I  doubt  whether  they  could  have  selected  a  trade 
more  suitable  for  the  purpose  of  demonstrating 
the  practicability  of  technical  education  among  us. 
For  the  experiment  can  be  made  efficiently  with- 
out the  purchase  of  a  very  elaborate  plant, 
theoretical  and  practical  instruction  can  easily  be 
carried  on  side  by  side,  and  the  student  can  be 
placed  in  conditions  similar  to  those  in  which  he 
will  find  himself  in  after  life.  A  further  recom- 
mendation consists  in  the  fact,  that  the  scheme 
admits  of  a  gradual  extension,  so  as  ultimately  to 
include  all  the  allied  branches  of  the  trade,  such 
as  dial  and  case-making  and  engraving,  as  well  as 
to  clock  and  chronometer  making,  and  to  that 
most  important  but  sadly  neglected  branch,  tool 
making.  At  the  same  time  a  rapid  advance  must 
not  be  looked  for,  for  the  art  is  of  such  a 
character  as  to  require  a  special  preliminary 
training  of  the  pupils,  so  that  the  more  or  less 
complete  want  of  this  instruction  will  render  their 
progress  proportionately  slow. 

l%e  school  has  existed  since  the  summer  of  last 
year.  In  addition  to  the  various  branches  of  the 
art  to  which  the  pupils  devote  four  full  days  a 
week,  there  are  classes  and  lectures  for  instxuo- 
tion  in  the  elementary  principles  of  physics  and 
mechanics  that  have  a  bearing  on  horology.  It 
is  gratifying  to  observe  that  all  the  benches  at 
present  avauable  for  practical  pupils  are  occupied, 
and  the  progress  they  have  hitherto  made  justifies 
a  hope  that  the  experiment  will  prove  to  be 
in  every  way  successful.  Systematic  instruction 
has  been  one  of  the  urgent  wants  of  the  watch- 
mskkers  of  this  country  for  at  least  half  a  century; 
with  the  powerful  support  of  the  City  Guilds  they 
now  have  an  opportunity,  such  as  many  of  me 
continental  cenlxes  of  the  industry  may  well  envy, 
and  it  is  for  them  to  see  that  the  most  active 
encouragement  is  given  to  the  experiment.    In  the 
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faoe  of  a  steady  depression  in  trade,  the  Enfflisb 
watchmakers  have,  with  most  praiseworthy  efforts, 
erected  a  Horological  Institute ;  it  remains  for 
them  to  continue  their  exertions,  in  order  to 
ensure  success  in  the  application  of  that  Institute 
to  its  legitimate  uses. 

On  one  point  I  would  venture  to  make  a  special 
appeal.  The  practical  classes  are  necessarily  limited 
in  number  by  the  space  available,  and  although  it 
is  earnestly  to  be  hoped  that  means  may,  ere  long, 
be  found  to  increase  the  accommodation,  they  must 
always  be,  in  a  sense,  inelastic.  But  this  is  not  the 
case  with  the  lectures  or  theoretical  classes,  and  if 
those  actually  engaged  in  the  trade  could,  as  a 
body,  be  brought  to  perceive  that  a  scientiiic 
knoiwiedge  of  their  art  is  often  even  more  essential 
than  manual  skill  as  a  means  of  securing  real  pro- 
gress, all  the  more  so  because  the  art  is  already 
in  a  highly  advanced  state,  the  theoretical  in«^ 
struction  provided  would  not  be  confined,  as 
it  now  is,  entirely  to  the  practical  students. 
The  Technological  Examinations  of  the  City  Guilds 
Institute — examinations  which  have  for  many  years 
been  carried  on,  in  various  trades,  with  such  signal 
success  by  this  Society — may  be  expected  to  form 
an  additional  inducement  to  the  younger  members 
of  the  trade  to  join  these  or  other  similar  classes, 
even  although  it  involves  the  devotion  of  a  few  of 
their  working  hours  to  study.  The  prizes,  medals, 
and  certificates  will  constitute  guarantees  of  a 
certain  amount  of  theoretical  knowledge  such  as 
have  never  existed  in  this  country  before,  and  it  is 
not  too  much  to  expect  that  the  higher  standard 
of  education  to  be  secured  by  these  means  will 
immensely  facilitate  the  introduction  of  some  of 
the  other  improvements  to  which  reference  has 
already  been  made. 

As  the  reduction  in  the  number  of  men  competent 
to  undertake  high-class  work  may  be  traced  to  the 
gradual  failure  of  the  old  apprenticeship  system, 
BO  the  general  lowness  in  the  standard  of  uieoretioal 
knowledge  is  imdoubtedly  in  gr^at  part  due  to  the 
want  of  a  special  literature.  It  is  simply  incredible 
that  English  horology  should  have  attained  tiie 
eminence  it  certainly  has  attained  without  possess- 
ing a  single  treatise  that  could  pretend  to  be  even 
approximately  complete.  A  partial  exception 
should,  perhaps,  be  made  on  behalf  of  Thomas 
Eeid*s  volume,  "  On  Clock  and  Watchmaking," 
published  in  1826,  but  he  directed  his  attention 
mainly  to  dockmaking.  There  are,  of  course, 
trade  journals,  &c.,  but  the  watch  and  chronometer 
may  be  said  to  have  been  ignored  except  in  such 
volumes  as  those  of  Harrison,  Mudge,  Eamshaw, 
and  others  who  had  special  inventions  of  their  own 
to  describe.  And  this  may,  perhaps,  help  to 
account  for  the  neglect  of  the  subject  by  the 
public,  notwithstanding  a  few  small  treatises 
written  for  their  edification.  As  I  incidentally 
observed  in  the  first  lecture,  France  is  exceptionally 
well  supplied  in  this  respect,  as  witness  the 
elaborate  works  of  Thiout,  Berthoud,  Lepaute, 
Dubois,  Moinet,  the  more  recent  ^' Traits  d^Hor- 
logerie  Modeme  *'  of  M.  Saunier,  and  the  many 
profound  investigations  into  the  theory  and  use 
of  the  marine  chronometer,  which  were  lately 
published,  in  a  collected  form,  by  M.  Ledieu» 
•m  a  work  on  the  '*  New  liethods  of  Navigation.'' 
H.  Saunier^s  work,  thoroughly  praetioa),  and,  at 
ite  Mine  time>  oonstitating  &  wnflotifiid  disoiiSBkm 


of  the  principles  involved  in  watchnuking 
as  had  not  previously  been  attempted, : 
recognised  text-book  in  use  in  all  the  Ixvoi 
schools  of  the  Continent,  and  I  am  i^ 
enough  to  trust  that  the  translatioii  of  i^^ 
Mr.  Tripplin  and  myself  have  recently  oqb| 
will  be  of  service  to  the  art  in  this  oooalij 
as  an  instrument  of  education  and  a  v 
reference,  and  as  a  means  of  revinng 
interest  in  the  subject.  Several  woib  ' 
utmost  value  to  the  art  have  come  from  the 
M.  Saunier,  notably  the  Revue  Chnnhom 
now  in  its  twenty-ninth  year  of  puhlicatio 
we  hope,  before  the  end  of  the  present ; 
complete  the  translation  of  another 
volume  by  the  same  author,  ''TheWatd 
Handbook,"  which  is  of  a  more  purely] 
character,  and  calculated  to  afford  in 
assistance  in  the  daily  work  of  watchmal 
repairing. 

A  brief  reference  was  made  at  the  ond  o 
lecture  to  the  question  of  standard  sizes, 
ever  steps  are  taken  with  a  view  to  est 
the  English  trade  on  a  firmer  footing, 
questionable  that  the  systems  of  mea 
must  come  in  for  an  important  share  of 
ation.  Various  efforts  at  reform  have  h< 
during  the  last  half  century,  but  with  n€ 
result,  and  the  late  Charles  Frodsham,  i 
pretending  but  remarkably  useful  little 
of  40  pages,  entitled,  "A  Few  Facts  Connc 
theElements  of  Clock  and  Watchmaking," 
in  1862,  threw  out  a  number  of  importan 
tions  on  the  point,  which,  I  believe,  have 
received  but  little  attention.  Thb  com] 
the  present  system,  if  system  it  can  be 
well  illustrated  by  his  account  of  the  I 
movement  gauge.  He  experienced  co] 
difficulty  in  discovering  the  scale  by  ^ 
well-known  numbers  used  to  designate 
related,  and  concludes  that  they  represe 
sive  additions  of  thirtieths  of  an  inch  to 
inch,  which  is  called  0,  with  a  constant  a 
^ths  inch  for  the  '*  fall,"  or  room  to  i 
works  to  open  and  shut  in  the  case. 
16-size  watch  will  have  a  diameter  of  1  - 
or  1*7  inches,  which  obviously  is  quite  un 
with  the  gause  number,  unless  the  a 
happens  to  be  known ;  and,  I  would  add, 
amount  is  not  a  constant,  for  difierent 
turers  employ  slightly  different  gaii^ 
thus  it  happens  that  almost  every  mof« 
quires  a  case  and  dinl  to  be  speoiaUy  bh 
The  graduation  of  the  pillar  gauge,  br  i 
distance  between  the  two  plates  of  the 
measured,  is  even  more  complex,  i^ih  ii 
pressed  by  the  utterly  meamngteaB  codbi 
|th  inch  is  called  0,  and  V  is  equal  to^^ 

In  place  of  all  this  gratnitong  ooofoM 
posed  a  system  of  measurement  by  deoiai 
inch  for  all  parts  of  the  movemMiti  sad  i 
to  be  desired  that  some  siibh  modifliMtiBi 
be  intnxiuoed  when  the  reforms  m  tbe  w^ 
which  are  so  urgently  needed  are  ^ri 
would  be  travelling  beyond  my  pteMoft jM 
enter  into  this  quertion  of  gaiigei^lwtw 
well  deserves  disoossioB,  iiiilil  iiftiiMteif 
to  take  fall  advantage  of  mtf  ^ijftkm  « 
received  the  edrdialmiiifefovl  oi  the  «AiH 
-  [A  i^evy  complete 
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taken,  most  of  which  had  beea  lent  by 
imBhaw  and  Baxter,  was  exhibited,  and 
f  ttoifoixnity  in  their  systems  of  gradna- 
d  out.  Sets  of  standard  K&uges  that 
I  ftt  ^th  inch  and  differed  by  nAns^ 
also  kindly  lent  by  Sir  Joseph  VHiit- 

the  gauges  in  ordinary  use,  such  as  the 
^e,  and  the  main-spring  gauge,  are 
on  an  easily  intelligible  systCTti,  and,  as 

foreign  manufacture,  their  basis  is  in 
cases  the  millimetre.    They  are  cheap, 

accurate  for  the  purposes  for  which 
intended,  and  as  a  large  number  of 
ised  by  the  generality  of  watchmakers 
f  continental  origin,  it  seems  all  but 

that  the  inch  can  be  established  as  a 
1  the  trade,  but  a  double  graduation  on 
ages  is  all  that  would  l^  required  to 
<£makers  to  work  on  either  system,  as 
ces  might  render  necessary, 
iety  of  Arts  of  Geneva  has  recently 
d  this  question  of    gauf^es  as  well  as 

closely  allied  subject,  the  threads  of 
I  they  have  proposed  certain  standards 
Swiss  manufacturers  seem  disposed  to 
is  to  bo  honed  that  English  makers  may 
ay  to  introauce  the  same  standards,  at 
I  so  far  as  they  are  brought  in  contact 
»ntinental  trade. 

tworth  standards  afford  an  invaluable 
watchmaking,  and  when  the  manufac- 
.  movement  makers  have  come  to  an 
ing  to  work  rigidly  to  them,  a  very  im- 
;p  will  have  been  taken  towards  the 
Qg  of  the  English  trade.  There  are 
krtments  of  the  manufacture  that  are, 
Ic,  self-contained,  and  do  not  directly 
contact  with  the  gauges  in  use  on  the 
and  for  them  the  value  of  these  standards 

over-estimated.  As  bearing  on  this 
'.  must  not  omit  to  mention  that  the 
Department  of  the  Board  of  Trade  has 
lade  arrangements  by  which  great 
re  offered  for  verifying  gauges  of  all 
is  system,  having  procur^  a  complete 
standards  comprising  all  dimensions 
inch  to  six  inches.  ^Hiis  should  const!- 
litional  reason  for  watchmakers  taking 
irganise  their  systems  of  measurement, 
but  one  other  i>oint  to  which  I  desire  to 
}f  reference  before  proceeding  to  exhibit, 
[  of  the  electric  lamp,  a  number  of 
various  degrees  of  complexity,  which 
IS  of  friends  has  enabled  me  to  collect 
ening. 

td  couection  of  tools,  for  the  loan  of 
loh  I  am  indebted,  as  was  the  case  with 

to  Messrs.  Gbimshaw  and  Baxter,  was 
rimarily,  to  show  the  types  of  tool  that 
r  watchmaker  or  manufacturer  on  the 
a  employs.  It  will  be  seen  at  once  that 
entiray  in  desi^  from  the  machines 
y  other  workers  m  metal,  and  often  the 

deviees  used  are  radically  different, 
action  as  this  is,  of  course,  not  likely  to 
ah  novelty  to  watchmakers,  but  it  is 
ij  ol  examination  by  cJl  who  are 
m  maohanioal  work,  as  many  of 
paPMsnt   qpedal   features   that  might 


with  advantage  be  adopted  in  larger  TnoAT^in^ff. 
[As  examples,  mention  was  made  of  the  pump 
centre  of  a  mandril,  by  which  almost  any  pieoe 
can  be  centred  with  the  utmost  facility,  and  the 
depth  tool  used  in  the  dock,  chronometer,  nnd 
watch  trades  for  determining  the  positions  of  pivot 
holes,  so  that  wheels  and  pinions  should  run 
smoothly  together.  A  number  of  the  tools  were 
briefly  explained,  and  their  special  features  as 
compared  with  those  used  in  other  mechanical  arts 
were  pointed  out.  The  attention  of  watchmakers 
was  also  drawn  to  the  beautiful  series  of  tools 
manufactured  by  M.  G.  Boley,  of  Esslingen,  Wur- 
temburg,  some  of  which  were  exhibited.] 

And  I  had  another  object  in  bring^g  these  tools 
here  this  evening.  I  want  to  draw  attention  to  the 
very  great  interest  that  watchmaking  possesses  for 
those  that  amuse  themselves  with  mechanical  pur- 
suits ;  and,  without  in  any  way  wishing  to  decry 
that  most  perfect  tool,  the  latne  of,  say,  four  or 
five  inch  centre,  the  usefulness  of  which,  indeed, 
it  would  be  difficult  to  over-estimate,  I  feel  very 
strongly  that  its  smaller  relatives  have  hitherto 
been  too  much  neglected  by  amateurs.  The  tools 
employed  in  watchmaking  can  be  obtained  at 
comparatively  moderate  cost,  and  lend  themselves 
to  great  variety  of  operations  on  a  small  scale.  They 
occupy  but  little  room,  and,  although  of  course 
I  am  far  from  pretending  that  amateur  mechanics 
could  actually  make  a  watch,  I  can  positively 
say  from  experience  that,  if  they  would  interest 
themselves  more  in  the  subject,  they  would  derive 
a  g^eat  amoimt  of  pleasure,  even  from  the  mere 
cleaning  of  a  common  watch,  and  the  higher 
branches  of  the  art  are  naturally  more  attractive. 
In  England  it  has  hitherto  been  kept  far  too  mudi 
to  itself,  and  the  sympathy  vrith  its  advance  which 
the  interest  of  amateurs  would  develope  could 
hardly  fail  to  benefit  the  trade  generally.  On  the 
Continent  its  advantage  was  long  ago  recognised ; 
thus  in  1860,  an  eloquent  article  appeared  in 
the  Bevue  Chronomitriqtte,  from  the  pen  of  M. 
Philippe,  of  Geneva,  '*  On  the  necessity  for  some 
remedy  to  arrest  the  decline  of  Horology,"  in 
which  reference  was  made  to  this  question.  He 
says: — 

**  If  the  attention  of  the  public  was  more  frequently 
directed  to  our  work,  if  they  were  more  initiated  into 
the  dif&culties  of  the  art  and  its  scientific  aspects,  we 
might  succeed  in  creating  a  band  of  amateurs  saoh  as 
formerly  existed,  such  as  still  exists  in  all  the  arts  and 
very  many  of  the  sciences  ....  to  the  advantage 
of  those  high-dass  workers,  whose  energy  and  whose 
talents  would  often  bo  discouraged  without  such 
support." 

In  the  preceding  lecture  I  have  referred  to  the 
urgent  necessity  of  reform  in  the  tools  used  in 
watchmaking ;  while  this  primarily  had  reference 
to  the  more  extended  use  of  machine  tools,  it  is  in 
a  less  degree  applicable  to  the  smaller  instruments 
used  by  the  maker  or  repairer.  England  formerly 
manufactured  her  own,  but  now  most  of  the  tools 
in  use  are  of  Swiss  construction.  And  yet  Prescot 
still  possesses  makers  unsurpassed  in  manual  skill 
by  any  in  Switserland,  and  would,  doabtlees, 
possess  many  more,  were  it  not  for  the  fact  that 
the  trade  was  long  a^  crippled  by  the  under- 
selling of  their  competitors.  They  seem  to  saJBfer 
from  the  same  failing  as  is  only  too  notioeable  in 
other  bxaaoheB  of  the  trade,  want  ol  "life,'*whiioh 
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.  if  ducuwed  with,  sufficient  fulnHi,  i 
.timd  over  far  more  Uion  tliroe  lectum,  nd 
C'h  points  aa  those  to  which  I  hare  drawn  ri 
]n  are  so  mnoh  in  need  of  cooaidccatian,  fl 
ight  count  on  your  indulgence  in  tnidq 
n-nUJunoking  in  a  manner  somewhat  difoi^l 
hat  is  generallf  expected  in  a  Cante  w 
~'ei7  seldom  that  the  art  is  brought  b 
ibuc  at  all ;  and  I  therefor 


IB  apparently  nourished  by  an  unfounded  feeling  I  gone,  I  cannot  help  feeling  hoir  many  poiDtt 

that  watchmaking  cannot  aspire  to  be  a  national  j  been  either  ignored,  or  barely  refemtd  to,  thi 

indnstry.  I  nnvertheless  of  the  highest  importanoe.    Bnt 

This  inactivity  is,  after  all,  more  responsible  for   thnt  qaestions  of  a  theoretical  or  menlvdMai 

the   present    depression  than   any  defidenoy  of  i    '   ""  "  "' "  ~'""   —">-—■'-' 

tools,  and,  in  endence  of  this,  I  would  quote  the  ( 
«ase  of  Beean^n.  There,  the  system  of  manufoo-  e. 
turs  is  e8Bra[itjally  the  same  as  ours.  The  tools  1 
employed  are  similar,  machinery  being  only  i 
applied,  as  at  Prescot,  to  the  movement- making. 
Bnt,  while  our  trade  is  contracting,  theirs  is  ez-  < 
ponding  at  a  remarkable  rate.  Thua,  in  the  five  1. 
years  1845-9,   the   official  returns  show  that  the   tbe  pubuc 

Besangon  district  completed  239,323  watches,  of  .  honoured  in  being  allowed  to  urge  il 
which  16  per  cent,  wore  gold.  The  out-turn  has  attimtion  in  the  room  of  this  Society, 
been  steadily  increasing  since  that  period,  and  in  There  are  many  reasons  why  reforms  introi 
one  year,  1878,  no  less  than  454,886  were  mana-  I  into  the  system  of  manufacture  would  no* 
faotured,  nearly  double  the  number  given  for  the  '  a  better  chance  of  being  successfnL  Vi 
abova  period  of  five  years,  and  the  per-  centage  of  '  confidently  look  forward  to  the  technical  in 
gold  cases  rose  to  32.  j  tioii    of    our    j^oung    watchmakerB    impti 

Yet,  in  face  of  this  expansion,  which  has  con-  Foreign  competition  is  forcing  itself  aua 
tinned  through  a  period  of  universal  depression  in  '  more  on  our  notice,  and  the  literatore  of  t 
trade,  the  Besan^on  manufacturers  are  keenly  has  received  important  additions.  If,  then 
alive  to  the  necessity  of  extending  the  nse  of  I  of  our  most  prominent  horologists  at  the  i 
machine -tools.  Their  suoceas  is  mainly  duo  to  the  j  centres  of  the  industry,  would  jointly  ei 
poMCBsion  of  that  essential  quality — energy;  and  thu  many  questions  that  need  solntao 
they  are  further  supported  by  the  conviction  that  calliper,  the  gauges,  and  the  system  of 
watehmakdng  t«  a  national  icdustiy.  I  am  far  Tiiuture — and  ii  the  several  branches  of  On 
from  denying  that,  in  this  country,  there  are  many  i  ' " 
keenly  alive  to  the  necessity  of  radical  changes ;  \ 
but  individual  exertion  is  not  sufficient,  an-*^  — 
collective  action,  has  yet  been  taken  by  the  m 
fscturers. 

[The  lecturer  then  proceeded  to  exhibit  a  ( 
number  of  watches,  projecting  them  on  to  the  i 
screen  by  the  aid  of  the  electric  lamp.  The  collec- 
tion comprised  many  varieties  of  keyless  watch, 
quarter,  half-quarter,  and  minute  repeaters,  stop- 
watches, minute  and  split-seconds  cnronographs, 
pedometer  and  calendar  watches,  mechanicfd  and 
musical   watches,   antique   wattdies,   blind   man's 

watfh,  £c.     He  expressed  his  indebtedness  to  the 

undermentioned  gentlemen  and  firms,   who  had 

kindly  lent  them    for  exhibition — Dr.    Longton.    . 
fiouthport,  for  a  collection  of  24  watches ;  Messrs.   j 

Lund  and  Hockley;  Messrs.  Patek,  Philippe  and  t 

Co.;  Messrs.  Guye;  Mr.  Qlasgow;  HerrVonLohr; 

Mr.  Tripplin.] 
And  here  I  must  bring  this  course  of  lectures  to  u 

a  oonolusion.      It  remains,  however,  for   me   to  > 

thank  most  sincerely  those  many  friends  whoso  i ' 

liberal  assistance  has  enabled  me  to  exhibit  these  I  ' 

valuable  watches,  as  well  as  the  tools,  gaagee.   ! 

and  parts  of  watches  at  this  and  the  precemnf;   ' 

lectures.    It  is  no  small  privilege  to  be  entrusted  ^ 

vith   such  a  collection   as  that   lent  me  by  Cr.    , 

Ixmgton,  of  Southport,  and  I  am  sure  that  bh    | 

Uudjiees  as  well  as  that  of  others,  whose  names  1   , 

have  mentioned,  will  be  as  much  appreciated  by  i 

you  as  it  is  by  me.     The  assistance  I  havereoeiveil    . 

nom  various  members  of  the  trade  has  been  v< 

^reat,   and  if    I  have    been   so   fortunate   as  to  i ' 

uitffi«Bt  any  of  my  audience  in  the  progress  of  ' 

tbe^  art  in  this  country,  it  has  been  in  great  part   ' 


would  cordially  work  together  for  the  | 
f^ood,  we  might  loot  with  confidence  for  a : 
improvement  in  the  official  returns  in  ti 
future.  The  cheaper  class  of  English  watd 
gradually  shake  off  the  discredit  that  sei 
often  to  hang  over  it,  and  might  compe 
Bome  chance  of  aucceas  with  those  of  foreij 
stiiiotion,  at  any  rate,  in  our  own  country. 


■  ISCELLAZTEOITS. 


EDUCATION  REPORT,  1880. 
iport  of  the  Committee  of  Counal  oa  E 
just  issued,  has  formed  the  text  of  a  leader  in  tl 
from  which  it  appears  that  the  following  in 
thechief  results.  While  the  sehoolsinspectediBl' 
)uly  8,281  in  number,  in  1880,  after  bat  toi  Ji 
elapsed,  the^  numbned  17,743.  In  the  tdl 
'rcommodation  was  prorided  for  leas  than  two 
f  children  ;  now  Uiere  is  Bccommodation  ( 
.illlions  and  a  quarter.  The  average  atteai 
hTO  was  1,162,389:  last  year  it  waa  i.lH). 
FL'Tease  of  a  hundred  and  fifty  per  oent-  Hoi 
j  itot  to  be  set  down  solely  to  the  Boatd  aehooli 
nlontary  sohools  have  at  least  kopt  poM  wil 
While  in  the  year  of  the  Aet  thete  w«m  W  8,11 
nity  schools  inspected,  these  had  ioenand  to  1' 
eiM,  the  total  nontber  of  the  Board  adtac)  M 
lulf  3,433,  and  the  nnnben  of  ohildna  is  all 
[1  the  voluntary  sdhools  bearing  to  tboM  ia  tt 
fliooU  a  ptopflitlon  Ot  about  five  to  two.    n*i 


y  have  always  most  readily  supped  me. 
And  I  must  not  omit  to  acknowledge  the  valuable 
-  aid  X  ham  received  f todl  Mr.  B.  Q.^ObniM,  iibo 
iuu  im|Mred  these  beaatiM  d&agcenu,  V^^B^do^ 

XiDoking  back  Ri  th«  gtauxkSL  ovniAadft  ^re'WW 
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'  the  hdlp  giTeii  by  papil-teaohera,  about  one 
ited  master  or  mia&esB  for  eveirj  hundred 
1  ia  assumed  to  be  a  fair  aUowanoe,  so  that  if 
00  is  to  be  taken  as  the  full  number  who  ought 
eeeiTing  elementarr  instmotion  in  England  and 
the  teaohen  should  number  about  35,000.  The 
lumber  now  existing  is  31,422,  who  are  mainlj 
id  by  the  training  oolleges,  subh  as  those  at 
ea  and  Culham.  Mr.  Sharpe,  the  Inspector  of 
leges  for  Masters,  says  that  the  training  colleges 
9t  supply  the  demand  for  the  poorer  olasses  of 
;  thc7  practioally  supply  the  demand  for  schools 
san  aff(»d  to  pay  about  £100  a  year  for  head  or 
it  teachers."    Out  of  some  13,000  masters,  there 

00  who  are  eamin|^  more  than  £200  a  year,  with 
out  of  8,000  mistresses  there  are  nearly  390 

:  the  same.  More  important  is  the  general 
wliioh  is   thus  stated  m  the  report: — "The 

1  salary  of  a  certificated  master,  which  in  1870 
»  12s.  9d.,  is  now  £127  2s.  7d. ;  that  of  a  school- 
I  waa  £57  16s.  5d.  in  1870,  and  is  now  £72 
.**  About  a  third  of  the  whole  number  are 
1  with  residences  rent  free.  Whereas  out  of 
ozvU  established  in  boroughs,  only  21  have 
ompulsory,  to  meet  a  deficiency  in  school 
odation,  in  the  case  of  unincorporated  towns 
tral  districts  no  fewer  than  1,000  out  of 
boards  have  been  established  by  order  of 
ypartment.  The  area  under  "  compulsory 
loe  bye-laws"  has  been  steadily  increasing, 
irhile,  in  1872,  a  population  of  eight  millions 

that  was  included,  the  population  subject  to 
ITS  is  now,  including  that  unoer  School  Attend- 
anmittees  as  well  as  that  under  Boards,  more 
«nty-two  millions.  In  the  voluntary  sdiool  a 
ita  in  London  about  £2  a  year  to  educate ;  else- 
^rom  308.  to  36s.  In  the  Board  school  he  costs 
on  about  678. ;  elsewhere,  from  28s.  (in  HuU)  to 

Bradford).  He  earns  from  16s.  to  17s.  from 
eminent  g^nt.  He  pays  from  8s.  to  168.  in 
enoe ;  in  the  voluntary  s<mool8  the  subscriptions, 
sike  out  the  expends,  amount  to  an  average  of 
sad,  and  in  the  Board  schools  the  amount  con- 
L    by  rates  amount  to  sums  which  varr   from 

in  Hull  to  33s.  7d.  per  child  in  London,  the 

being  about  16s.  Taldng  the  whole  amount 
X  elementary  education,  it  appears  that  the  sum 
tied  by  voluntary  subscribes  is  almost  exactly 
o  that  levied  by  rate — ^£739,165  as  compared 
26,226 ;  and  that  both  added  together  amounts 
Mt  exactly  the  total  coutributea  by  fees — ^viz,, 
B28.  The  total  Government  grant  amounted 
IT  to  £2,130,009. 


OTES  ON  AMERICAN  SCIENCE  AND 
MECHANISM. 

■w  Tksobt  CoNcsBznNa  Boiler  Explosions. 
ibliO'Spirited  individual,  Mr.  D.  T.  Lawson,  of 
Bg,  Pennsvlvania,  has  just  succeeded  in  affording 
gr  the  solution  of  a  problem  that,  up  to  the 
',  time,  is  believed  to  have  baffled  eng^eers,  viz., 
■e  of  the  bursting  of  steam-boilers  under  certain 
■tanoes.  Repeated  attempts  had  been  made 
both  Gkyvemment  and  private  auspices  to  burst  a 
intentionally  with  the  terrific  force  known  in  such 
tlon  to  spread  havoc  far  and  wide,  but  all  such 
ria  had  faUed,  the  collapse  of  a  flue  having  been 
■tthat  was  attained.  But  an  explosion  has  at 
been  obtained  on  a  scale  so  grand  as  to  blow  the 
bto  fragments,  which  wero  scattered  all  over  the 
a  which  the  experiment  was  made.  This  boiler 
lillof  the  very  oest  materials  expressly  for  this 
lad  waa  oonstmoted  in  the  best  possible  maimer. 
I  o'dook  tiie  fixe  was  started,  and  at  five  o'clock 
iiiii^  waa  xfoe  for  the  experiment.  The  boiler, 
imkagtb  by  timtyinchee  in  diameter, 


was  all  that  time  three-fourths  full  of  water,  which  was 
seven  or  eight  inches  above  the  fire-line,  and  the  steam- 
^uge  showed  a  pressure  of  380  pounds  to  the  square 
mch,  the  tensile  strength  of  tiie  boiler  being  604  pounds 
to  the  inch.  The  speetators  having  retreated  to  the 
bomb-proof  sheds  erected  by  the  Government,  by  the 
agency  of  a  string  the  valve  was  pulled,  and  a  full 
head  of  steam  let  mto  the  cvUnder.  This  was  attended 
by  an  explobion  so  terrific  that  the  earth  shook  as  if  by 
an  earthquake,  and  when,  a  few  seconds  afterwards, 
the  shower  of  debrit  had  somewhat  passed,  and  an 
examination  made,  everything  was  found  to  have  been 
completely  demolished  and  torn  into  fragments,  some 
of  which  wero  found  over  half-a-mUe  away  from  the 
scene,  others  being  projected  to  a  Kreater  distance. 

The  theory  that  was  sought,  ana  is  believed  by  Mr. 
Law8on  to  have  been  established  by  the  experiment 
narrated,  is  as  follows: — '*  Superheated  water^'  is  the 
only  exploidve  element  in  a  steam  boiler,  and  when 
highly  superheated,  it  is  as  explosive  as  gunpowder, 
but  it  does  not  explode  from  the  same  cause  nor  in  the 
same  manner.  Gunpowder  explodes  by  chemical 
union,  upon  ignition,  the  explosion  bemg  accom- 
panied by  a  visible  flash.  Superheated  water  ex- 
plodes, on  a  sudden  reduction  of  the  pressuro  from 
its  surface,  by  bursting  into  steam,  which  instantly 
fills  over  1,700  times  the  space  occupied  by  the 
water.  An  explosion,  therefore,  only  takes  plaoe  after 
the  engineer  has  opened  the  port  and  aUovred  a  small 
portion  of  the  steam  to  escape  into  the  cylinder,  creating 
a  vacuum  to  that  extent  over  the  superheated  water, 
a  portion  of  which  instantly  bursts  into  steam,  striking 
every  square  inch  of  the  boiler  with  a  concussive  f oroe 
many  times  g^reater  than  the  reg^ular  pressure  of  steam. 
The  numerous  explosions  which  takes  place  just  as  steam 
is  turned  into  the  cylinder  at  starting  are  daimed  by 
Mr.  Lawson  to  corroborate  his  theory. 

By  suddenly  injecting  cold  water  into  a  boiler  of 
superheated  water  an  explosion  will,  on  the  same 
principles,  be  caused.  The  fact  of  explosions  occurring 
under  such  ciroumstances  has  long  been  recog^nised,  bnt 
in  the  estimation  of  man^  they  were  supposed  to  be  caused 
by  the  cold  water  coming  into  contact  with  the  heated 
iron  of  the  boiler— an  hypothesis  Mr.  Lawson  daima 
is  no  longer  tenable,  for  viewed  in  the  light  of 
his  experiment  the  cold  water  would,  merely  by  cod- 
densing  the  steam  in  the  boiler  and  withdrawing  the 
pressure  upon  the  superheated  water,  favour  the  ex- 

Sansion  of  the  latter  into  steam  poss^sing  a  grea^ 
eg^ree  of  pressure  than  any  ordinary  boiler  could  stand. 
Another  experiment  is  soon  to  be  made  with  a  boUer 
tested  under  similar  conditions,  but  which  it  is  beUeved 
will  not  burst.  In  it  the  means  of  safety  are  found  in 
constructing  a  partition  to  intervene  between  the  fluea 
and  the  top  of  the  boiler,  thus  creating  a  steam  com- 
partment over  the  water  compartment,  to  be  supplied 
with  steam  evoked  from  the  water  through  valves  in 
the  partition,  and  which  valves  are  smaller  in  the 
aggregate  than  the  part  through  which  the  cylinder  Is 
fed  from  the  steam  compartment. 

The  Glasgow  readers  of  this  Journal  will  probaUj 
recollect  of  an  explosion  that  took  place  on  hoaad  of  a 
new  and  very  qmck  passage  steamer— the  Telegraph, 
I  think,  although  I  have  no  means  at  present  of 
verifying  this — over  thirty  years  ago.  ^e  stayed 
at  a  pier  down  the  Clyde  for  a  shwt  period  to  land 
passengers,  and  no  sooner  was  steam  adoiitted  to  the 
cylinders  to  start  her,  than  the  boiler  exploded  with 
g^reat  violence.  Numerous  theories  were  hazarded  by 
scientific  men  at  the  time  to  account  for  the  enlosion, 
that  which  was  considered  most  tenable  being  the 
decomposition  uf  the  water  or  steam  into  its  elementazr 
gases  by  contact  with  the  red-hot  plates  ol  the  boile^ 
which  also  served  to  ignite  the  gases  (oxy-hydrogen, 
thus  formed.  The  new  theory  of  Mr.  Iawsoil  aa  %^ 
exploaions  appyia  to  ma  to  mab^  Vtaa  quM^  ^aa^^ft^iSii^ 
it  m  a  more  aatidaicfcoTy  mumsc. 
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Dbtkuuihaiioh  or  Tft  Heitqio  Fowxb  of  thb 

SUS,  ASD  OP  THB  CoLOCa  (W  ITS  LlOOT. 

A  partjT  of  Bcdentifio  men  have  jnst  started  upon 
U)  expedition  of  a  novel  nature.  The  enteipriBe 
has  for  one  of  itn  objeots  the  asoertaiiiing;  whether  the 
real  coioor  of  the  nun  be  not  blue,  although  its  main 
object  ia  to  determine  by  actual  eiperiment  the  aniDiint 
of  heat  given  by  the  aun  to  the  earth.  Ono  of  the 
most  elevated  suraniite  on  this  Conlinent  in  an  di- 
liemoly  arid  region  being  essential,  the  expedition 
will  prooeed  to  the  neighbourhood  of  Southern  Cali- 
fornia or  Arizona.  It  ib  well  known  that  the  chief  of 
the  expedition,  Prof.  8.  P.  Langley,  Director  of  the 
Allegheimy  ObHorratory,  who  haa  acquired  a  reputation 
in  connection  with  solar  phyaios,  firnilv  holds  that  the 
max  ia  neither  white,  yellow,  nor  red,  but  of  a  "  deep, 
dark,  beantifnl  blue,'  the  colour  being  modified  to  its 
usual  appeamnee  by  its  passage  through  the  atmoaphere. 
The  value  of  the  inquiry  is  found  in  the  fact,  that  if  our 
Btnio>iphera  has  played  the  part  of  au  obatructor  and 
modifier  of  the  real  colour  of  solar  rayH,  an  enormoUB 
propartion  of  the  sun's  heat  has  not  been  taken  into 
aooeunt  in  thoK  questions  of  scientific  meteorology 
which  have  a  BpcdBl  bearing  on  ctimote. 

A   TOBSADO   OF    ITSUSVAI.   ViOLKNCK, 

At  almost  every  hour  during  theac  two  days  are 
telegrams  and  letters  ponrini^  in,  giving  aa  account  of 
ona  of  the  most  fearful  tnmadooa  which  has  orer  viaited 
the  United  States,  and  by  which  an  entire  oity  has  been 
nearly  swejit  out  of  oiistence.  The  force  and  fury  of 
the  storms  in  the  "  Far  West "  are  well  reeogniaod  ns 
matt«ni  of  frequent  Dccurrence ;  but  nothing,  fortu- 
nately, for  many  years,  has  occurred  at  ail  to  bo 
oompared  with  that  which,  three  days  ago,  and  in 
Ote  cour!<e  of  a  few  minutes,  ahnost  obliterated  the 
tLhriving  little  city  of  New  Ulm,  Minnesota.  Mony 
have  been  killed,  a  much  greater  number  injured,  a 
still  greater  number  quite  ruined,  so  for  aa  concerns 
worldly  goodii.  Pendnig  the  atrival  of  the  reporta  from 
the  acientiiio  men  and  newspaper  cnrreapon^nts,  who 
have  alnrted  off  to  visit  the  scene  of  this  tornado,  the 
few  foUowing  facts  may  bo  aeoopted  as  correct; — At 
twelve  minutes  to  five  o'clock  in  the  afternoon  of  the 
15th  inst,,  a  dark  cloud,  which  had  been  aeen  approaeh- 
ing  rapidly  from  the  north-west,  engidfed  the  city, 
which,  at  the  same  instant,  was  struck  by  a  cyclone 
that  in  two  minutes  hod  levelled  chiirchea  and  many 
houses.  Totel  darkness  supervened,  the  noise  of  the 
tempest  being  appalling,  eapecially  added  ta  the  shrieks 
of  women  and  the  nhonts  of  men,  as  houses  were  being 
thrown  down,  and  their  roofs  sent  flying  through  the 
air.  After  a  minute  or  two  a  lull  ensued,  and  people 
began  to  breathe  more  freely,  when  all  of  a  sudden 
the  fated  city  waa  r.tmofc  with  greater  violence  than 
before  by  the  stotm  from  a  nearly  opposite  direction,  and 
thia  completed  the  workof  devastation.  Attwominutes 
to  five  the  fury  of  the  storm  had  subaided,  hut  during 
the  ten  minulefl  that  it  lasted  it  was  idiowu  how  active 
could  he  the  forces  of  nature.  One  man  describes  how, 
when  speaking  to  his  wife,  he  found  himself  suddenly 
being  carried  through  the  air  a  distance  of  some  hundred 
feet.  The  head  of  a  well-knowu  young  lady,  who  is 
believed  to  have  been  stnick  by  a  piece  of  timber,  was 
afterwards  found  on  a  prairie  some  distance  away,  and 
far  from  her  body.  The  head  of  another  lady  waa  found 
at  a  diatanoe  of  a  tenth  of  a  mile  from  her  body.  One 
child  waa  carried  over  half  a  mile,  and  atill  lives. 
Many  hordes  were  killed,  some  having  been  lifted  bodily 
through  the  air.  Some  framed  houses  have  been  carried 
away  to  such  a  distanee,  that  no  traces  of  them  have 
yet  been  found.  During  the  storm  the  lightnings  were 
playing  incessantly,  and  but  for  them  the  city  woold 
hare  l^cn  aa  dork  as  at  midnight,  for  the  tires,  which 
ooDttnoally  were  being  Undled,  could  not  spring  into 
activity,  on  aooannt  of  the  tOTwtvU  oi  lajn..  Some  little 
^mc  B^  have  a  elapse  yet,  gtc  l!hc  data,  un  o\A.auuA^ 


which  te  write,  in  a  sdentifia  mamLFr,  a 
thia  dreadfol  visitation.  New  Ufanis  Dwn«d,ii 
ocoupied  by  Qermons.  The  most  terrible  r 
history  was  it«  deatruotion  dnrisg  the  IniliB 

the  19th  of  August,  ISS2.  Since  thil  li 
grown  and  prospered,  the  Indiana  haviojii 
tually  defeated.  The  scientifio  aspMt  (A  tbi  i 
be  interesting,  as  it  ia  so  seldom  that  one  of 
violence  ooours  in  the  northern  hemisphen. 


New  York,  Jul?  ftth,  1981. 
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OEBERAL    HOTES. 


The  IslapliMia  in  London. — The  Uni'^^d 

lompany  slala  that  Ihey  hsve  now  in  Loaiun 
,000  aubscribera,  and  that  che"i:alt>i"  aven;^! 
It  is  also  announced  that  the  omponv  hsvi'  ar 
tho  PoBt-ofRco  to  fonnett  three  of  the^r  eiiluni 
Postal  Teli^sph  Dm 


St.  Mwtiu'i-l 

B-iubvrilren 
ite  of  hmineas  wiihin  a  »hi>rl  mdin*  of  tlit-  ? 
iharge  of  3d.  per  twenty  fl■ordt^  oi 
anywhere  inlho  United  F' 


w  tliev  will  1 
10  the  '■  Ru 


Csylon  Paul*.— The  Ceylon  pearl  e^hCT: 
aipi  of  lanqniahing,  and  a  corre^pondeur  of 
UMnrvcr  roporfa  that  a  new  bank  h.ii  been  fiiOiei 
from  which  are  of  a  larger  size  than  Ihitte  bithi 
fishery.  The  prires  have  run  up  from  i 
il  ia  found  practicable  to  citcnd  the  tJJihs 
there  is  a  great  probability  of  the  total  lUuuUB 
thoCnvernniBnt  reaching  £75, OOO. (bus  ein-..iini 
of  IB59  (£48,000)  and  1863  (£51,017),  thnuc 
largest  flatien' on  record,  viz.,  thai  of  tS14,  \ 
return  of  £1116,000.  In  spite  of  the  high  jnk 
finda  are  reported  to  have  been  disnppointtag 
poarl  being  worth  not  mure  than  £9.  Up  to  dati 
iBentflhaTobnsno1tedf4fl,792.— /oHrnofo/.^;. 

Patent- Dffiee  Fees.— fYom  a  return 
showing  s  rlasnlHcation  of  (he  whole  recei] 
Patent-ofDcefor  the^ear1SB0-B1,  indndiui;  tl 
five  heads,  viz.: — Initial  ttogw ;  Ihirl  yen  I 
year  foes;  other  feoa,  ccrlifioatfs,  »ale«,"ir.; 
trodo  motks.  the  following  information  ii  ' 
aaiounte  made  on  pelitioDA  for  lellers  ntleol  * 
on  applications  wilh  coniplel*  specificvtiont,  £1 
to  proceed,  £20,230;  womnta,  £18,300:  1* 
£16,275;  flaul  apcciacalione,  £16,G25;  natic» 
to  grant,  £02 ;  nob'cca  of  obiection  to  atalic 
oppositions,  £122;  giving  a  total  of  £T02.S1B. 
teea  came  to  £50,300  ;  aevenlb  year  fee*  to  £1 
feea,  ccrtificales,  aoloa,  *c.,  to  £3,5**;  and 
trude  marks,  £4,962  and  £3,7S4  reape'^rivd 
£8,7GB.     The  total  receipts  have,  therefore,  bfe 

Elsctrleal  Metsr,— The  want  of  a  meter 
mcosare  the  omoBnl  of  electiirity  supplied  to  a 
sumer  is  often  ureed  aa  one  of  the  diUcnltita  Id 
IieforD  a  system  m  aleotiio  lichtinR  can  bewldil' 
It  ia  DOW  slated  that  Mr.  Eduon  has  devised  a  ■ 
voltaic  cumnta  svac  more  ingeniou  than  4 
meter"  which  heprppoaedayaragototoiala 
with  elDcbic  lampa.  ui  Uie  new  inatnun^t  t«a  i 
are  autfHmded  in  an  electrolytic  call  coidainiag 
copper  m  solntioQ,  and  placed  In  ■  brsach  on 
which  a  known  fnction  of  tha  mainoamnt  isd 
copper  plates  are  hung  apm  a  lara  ana  aa  ■ 
when  by  electrolysis  ana  baa  grown  •  eMslB  as 
(by  daporilian  of  «"" — '   """■  """    "■"" 


ualn  lavcnrii  aa 

effected.  Each  "  tip^' olaadv  WRaapoad*  M  A 
an  exact  ijuaiititv  u  elaetrid^  tkini(k  A»  • 
rogislersd  mdiomoDa  ai^  ttinlbni  piHMtiiMl 

"-      ■■Ea^"  a^aJIMw«r^vlllt* 
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H0TICE8. 


T   FinuriTUBE   EXHIBITIOV. 

Ibitioii  of  Works  of  Art  Applied  to 
in  conneotion  with  the  Exhibition  of 
kt  the  Boyal  Albert  Hall,  is  now  open 
ion*transferable  season  ticket  will  be 
member  of  the  Society  on  application 
jtary. 


BDIH08   OF   THE   SOCIETT. 


PATBVT  LAW. 

wing  memorandum  shows  the  principal 
a  the  law  which  would  be  made  by  the 
Arts'  Bill  for  the  Amendment  of  the 
r : — 

[ONERS  OF  Patents.— The  Patent-office 
remoyed  from  under  the  charge  of  the 
mmissioDers,  who  are  the  Lord  Chan- 
Master  of  the  Bolls,  and  the  Law 
liree  Commissioners  would  be  appointed 
of  their  special  knowledge. 

nON  FOE  liETTEES  PATENT.— METHOD 

NG  Same. — The  method  of  application 
X  would  be  somewhat  as  follows : — The 
pirould  file  a  Provisional  Specification, 
Id  be  referred  to  Examiners  appointed 
pose.  They  woidd  see  that  the  invention 
subject-matter  for  a  Patent ;  that  the 
n  fairly  described  the  invention,  and 
\s  generally  intelligible  and  properly 
hey  would  not  inqu&e  into  novelty  or 
ey  would  report,  and  their  report  would 
>  the  applicant  before  being  seen  by  the 
aers.  The  applicant  would  then  have 
nity  of  conferring  with  the  Examiners 
'equired  alterations.  Provisional  Pro- 
dd  be  granted  immediately  on  receipt 
ication,  and  woidd  last  for  nine  months, 
end  of  that  time  the  applicant  would  be 
file  a  Complete  Specification,  fully  de- 
I  invention.  This  would  be  referred  to 
lers,  and  treated  in  the  same  manner  as 
mal  Bpedfioation.  The  applicant  would 
to  amend  his  Specification  m  accordance 
ecommeDdation  of  the  Examiners,  and 
ag  80,  a  Patent  would  be  granted.  If 
nera  reported  that  the  ap^cation  was 


in  respect  of  matters  which  oould  not  properly  be 
made  the  subject  of  a  Patent,  and  if  the  applicant 
still  persisted,  a  Patent  would  still  be  granted,  but 
the  objections  of  the  Examiners  would  be  endorsed 
upon  the  Specification. 

DuKATiON  OF  Patent. — ^The  duration  of  Letters 
Patent  would  be  increased  to  17  years— the  dura- 
tion bein^  as  now  contingent  upon  the  payment  of 
fees  at  or  oefore  the  expiration  of  each  period. 

Fees. — The  fees  would  be  half  the  present 
amounts,  namely : — 

Fee  for  Provisional  Protection  .    .    .  £2  10 

Fee  for  Grant 10  0 

Fee  at  expiration  of  fourth  year    .     .  30  0 

Fee  at  expiration  of  eighth  year    .     .  60  0 

Existing  System. — Under  the  present  law 
there  is  practically  no  examination  whatever. 
Applications  for  Patents  are  referred  to  one 
of  the  two  Law  Officers,  who  reports  whether 
a  warrant  may  be  issued  for  the  granting  of 
Letters  Patent.  The  onlv  point  upon  which 
the  Law  Officer  decides  is  whether  the  mvention  is 
proper  subject-matter  for  a  Patent,  t.e.,  whether  it 
comes  within  the  definition  of  the  Statute  of 
Monopolies  (21  Jac.  I.,  cap.  3)  of  being  *'  a  new 
manufacture  within  this  Bealm."  The  Complete 
Specification,  upon  which  the  Patent  is  really 
granted,  is  never  examined  at  all  by  anybody. 

Subject-matteb. — ^The  following  is  the  defi- 
nition of  **  subject-matter"  adopted  in  the  Bill : — 

(a.)  Any  manufacture  or  any  product  not  being 
a  natural  product ; 

(5.)  Any  machine  or  any  means  of  producing 
any  manufacture  product  or  result ; 

(c.)  Any  process  or  method  of  producing  any 
manufacture  product  or  result ; 

((2.)  Anv  part  of  a  machine  means  process  or 
method  oi  produdng^any  manufacture  product  or 
result. 

At  present  the  andent  definition  of  the  Statute  of 
Monopolies  is  in  force,  but,  as  a  matter  of  fact,  the 
question  of  subject-matter  depends  wholly  on  the 
decisions  of  the  Courts. 

Opposition. — Under  the  proposed  Bill,  opposi- 
tion to  the  granting  of  Letters  Patent  would  be 
limited  to  persons  who  could  state  that  the  appli- 
cant had  obtained  the  invention  from  them  by 
means  of  fraud.  Under  the  present  law  any 
person  can  oppose,  the  general  ground  of  opposi- 
tion being  that  tiie  person  opposing  already  has  a 
Patent  for  the  same  or  nearly  the  same  invention. 

Amendment. — The  Bill  provides  that  the  in- 
ventor diould  be  entitled  to  amend  his  Specification 
after  it  had  been  first  filed.  Under  tne  present 
system  this  power  is  very  restricted. 

Pjrolongation. — ^It  is  proposed  to  continue  the 
system  of  prolonging  Patents  in  special  oases, 
the  Bill  b^g  framed  in  such  a  manner  as 
to  give  greater  facility  for  this  than  now  exists. 
Under  the  present  system,  prolongations  are 
granted  by  the  Privy  Council,  and  are  considered 
a  matter  of  special  favour,  whereas  the  e£Eect  of 
the  new  Bill  would,  it  is  hoped,  be  to  give  them 
as  a  right  to  any  inventor  who  could  show  just 
cause  for  having  his  privilege  prolonged,  on  the 
ground  of  his  not  havmg  hard  suffident  reward,  or 
the  time  having  been  insuffident  to  enable  him  to 
bring  his  invention  into  action,  or  similar  grounds. 
The  period  f  Qr  wbioh  a  pat^t  could  be  prolonged 
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would  bo  diminislied  by  the  three  years  whioh  the 
Bill  would  add  to  its  original  term. 

Obligatory  Licenses. — ^The  Bill  would  compel 
a  Patentee  to  grant  licenses  in  cases  where  it 
could  be  clearly  shown  that  the  invention  was  not 
being  worked  in  such  a  way  as  to  supply  the 
reasonable  wants  of  the  public;  but  the  clause 
has  been  so  worded  as  to  prevent  any  improper 
interference  with  the  rights  of  the  Patentee  over 
what  is  considered  to  be  his  own  private  property. 

Trial  of  Patent  Cases.— The  Bill  would 
provide  for  the  trial  of  Patent  cases  in  an  entirely 
new  manner.  They  would  be  tried,  in  the  first 
instance,  before  one  of  the  Gommissionors,  and  an 
appeal  would  lie  to  the  whole  body.  The  Com- 
missioners would  have  power  to  call  in  Assessors, 
Hnd  would  have  such  other  powers  as  would  enable 
them  to  try  the  cases  fully.  It  is  hoped  that  this 
would  greatly  simplify  the  Patent  litigation,  and 
would  prevent  the  enormous  expense  which  is  now 
incurred  by  having  to  bring  complicated  questions 
of  law  and  fact  before  a  jury,  who  are  pro- 
bably ignorant  of  the  scientific  or  mechanical  con- 
siderations involved.  It  may  bo  noted  that  one 
great  source  of  expense  is  the  preparation  of 
models,  which  are  only  necessary  to  illustrate 
luechanical  questions  to  persons  unaccustomed  to 
deal  with  such  questions.  For  experts  in  such 
mutters,  drawings  would  be  sufficient ;  indeed,  an 
engineer  would  generally  much  prefer  proper 
drawings  to  any  model  of  a  machine. 

Anticipation.— It  is  proposed  that  a  mere  publi- 
cation more  than  thirty  years  old,  imaccompanied 
by  use  within  the  thirty  years,  should  not  be 
considered  sufficient  to  invalidate  a  Patent.  The 
object  of  this  is  to  remove  the  hardship  which  now 
not  uifrequently  occurs  of  a  Patent  being  in- 
validated, or  a  Patentee  being  put  to  great  expense 
in  order  to  prove  his  claim,  by  the  discovery  of 
some  ancient  and  probably  incomplete  description, 
a  description  which  in  mauy  cases  could  not  have 
been  put  into  operation  at  the  time  it  was  made, 
for  want  of  necessary  appliances  to  carry  it  into 
effect. 

Patents  to  Foreigners.— It  is  proposed  that 
Patents  should  be  granted  to  foreigners  or  persons 
resident  abroad,  on  precisely  the  same  terms  as 
those  on  which  they  are  granted  to  British 
subjects  resident  in  the  United  Kingdom.  At 
present  Patents  are  granted  to  British  subjects 
in  respect  of  communications  from  abroad;  that  is 
to  say,  the  theory  is,  a  person  travelling  abroad 
sees  a  useful  invention,  brings  it  home,  and 
patents  it  in  England,  such  i>er8on  not  being,  in 
any  sense,  the  inventor,  la  practice.  Patents  for 
communications  from  abroad  are  nearly  always 
taken  out  by  Patent  agents,  whose  clients  are 
resident  out  of  the  country,  and  the  Patent,  as 
8oon  as  it  is  taken  out,  is  assigned  to  the  real 
foreign  inventor.  Cases  of  injustice  have  occurred 
through  the  action  of  this  system,  in  which  a 
Patent  has  been  granted  to  a  person  who  had  no 
moral  right  to  it,  but  who  anticipated  the  original 
inventor  in  obtaining  the  English  Patent. 

Effect  op  Foreign  Patents  on  English 
Patents.— At  present  an  English  Patent  lapses  at 
the  expiration  of  any  foreign  Patent  taken  out  by 
the  same  invanior  for  the  same  invention.  It  is 
proposed inthe  Bill  that  English  Patents  should 
not  in  any  way  be  affected  by  foreign  Patents, 


CAHTOB  LECTUBES. 

THE  SCIENTIFIC  PRINCIPLES  IK 
IN  ELECTRIC  LIGHTING. 

By  Professor  W.  Grylls  Adtmi,  I 
Lecture  I. — ^Delivered  Monday,  Mab 

The  Production  and  Regtdation  of  Elcdru 
— The  Laws  of  the  Mutual  Induction  o^ 
and  Magnets. 

It  has  been  well  said,  that  rarely  doi 
discovery,  as  soon  as  it  is  made,  at  ono 
furnish  the  results  which  follow  as  ana 
sequence  from  it.  Nearly  all  important  i 
pass  through  a  stage  of  neglect  or 
Either  the  public  attention  is  already  pre 
or  the  discoveries  come  at  a  time  when 
are  not  prepared  for  them,  and  the; 
regarded,  and  may  even  disappear  ' 
authors  for  a  time,  to  come  forward 
fresh  force  in  after  years,  when  the  wo 
in  tune  to  receive  them.  Sometimes 
through  a  stage  of  quiet  developmc 
laboratory ;  laws  are  established,  appa 
vised  to  prove  them,  attention  is  draw 
public  spirit  is  awakened,  and  from 
level  of  the  great  discoverer  flow  ne^ 
new  inventions,  with  astonishing  rapid 
channels ;  the  potential  energy  of  the  < 
transformed  into  energy  of  action  in  x 
tions,  with  more  or  less  efficiency,  accoi 
retarding  state  of  the  medium  through 
action  takes  place. 

The  progress  of  electrical  science  ic 
branches  will  afford  abundant  instan* 
several  stages.  If,  for  instance,  we 
progress  of  telegraphy,  we  find  that 
Ronalds,  in  1816,  showed  that  electrici 
practically  used  for  conveying  messag 
distances ;  yet  so  little  notice  is  takei 
coveries  by  the  public  and  by  the  ( 
who  were  no  longer  in  need  (so  they  s 
graphs  after  the  battle  of  Waterloo 
almost  driven  to  despair,  and  speaks 
leave  of  a  science  which  once  affoi 
favourite  source  of  amusement,'*  and  of 
cordial  adieu  to  electricity." 

It  is  remarkable  that  he  should  ha 
years  ago,  "Let  us  have  electrical  < 
offices  communicating  with  each  othei 
kingdom,'*  and  yet  the  electric  telegr 
established  until  20  years  after  (1837; 
only  now  arriving  at  the  system  o: 
exchanges. 

In  a  private  letter,  written  on  his  72] 
in  1860,  he  says,  **  If  the  electric  1 
1816  had  been  fairly  examined,  an  eSe 
ment  might  have  been  in  the  hands  of 
ment,  and  after  Dr.  Oersted's  experimet 
an  improved  telegraph  might  have  1 
hands." 

We  shall  also  see  other  instanoet  h 
with  the  special  subject  of  my  lectoi 
discoveries  are  neglected  and  passed 
as  we  say,  the  discoverers  were  men 
advance  of  their  time,  and  in  aomo  ua! 
discoveries  are  again  made,  and  be 
under  another  name.  In  1815,  SirRa 
oonstmoted  tat  eleotrio  ^mgine,  wha6 
motion  by  ^eana  of  ^gpjrp  flleelrift< 
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)  as  1851  this  ennne  was  stiU  in  working 
when  it  was,  I  bdieve,  at  the  Kcw  observa- 

813.  t.e.,  when  Bonalds  was  experimenting 
3    electric  telegraph  at  Hammersmith,  by 

of  his  registering  pith-ball  electrometers, 
unphry  Davy  produced  the  electric  light  be- 
two  carbons,  which  were  joined  to  tiie  two 
^  a  powerfol  battery. 

following  is  a  description  of  Bir  Humphry 
•  experiments  with  the  electric  light : — 

^  Pepys  having  had  the  goodness  to  ohar^  the 
^Kttory  of  the  London  Institution,  consisting  of 
vmUe  plates  of  zinc  and  copper,  with  a  mixture 
^  parts  of  water,  108  parts  of  nitrous  acid,  and 
itts  of  sulphuric  acid,  so  as  to  make  an  arc  or 
B  of  electric  light,  Tarying  in  length  from  one  to 
Behes,  according  to  the  state  of  rarefaction  of  the 
phore  m  which  it  was  produced,  and  a  powerful 
it  being  presented  to  this  arc  or  column,  having 
e  at  a  very  acute  angle  to  it,  the  arc  or  column 
ttraeted  or  repelled  with  a  rotatory  motion,  or 
to  revolve,  by  placing  the  pole  in  different 
ns,  being  repeued  when  the  negative  pole  was  on 
iit  hand  by  the  north  pole  of  the  magnet,  and 
ed  by  the  south  pole.*' 

h  a  few  cells  of  some  of  the  more  powerful 
ies,  such  as  Grove's,  or  Bunsen's,  or  the 
mate  of  potash  battery  we  may  readily  ro- 
se the  celebrated  experiment  of  Sir  Humphry 

m  Davy  discovered  the  electric  light  in 
little  was  known  of  voltaic  electricity, 
',  that  the  ctirrent  decomposed  salts,  and  was 
s  accompanied  by  chemical  action  in  the 
y.  Davy  had  obtained  the  metals  potassium, 
Q,  barium,  strontium,  calcium,  and  mag- 
a  by  the  electric  current.  The  relation  be- 
electricity  and  magnetism  was  still  un- 
I. 

he  year  1820,  Oersted  first  observed  the  action 
irrent  of  electricity  on  the  magnetic  needles, 
lus  gave  a  very  ready  method  of  comparing 
"ects  of  diflPerent  currents,  by  balancing  these 
I  on  the  needles  against  the  effect  of  the 
B  horizontal  magnetic  force.  In  the  same 
Lmp^re  discovered  the  law  of  the  action  of 
irrent  on  the  magnetic  needles,  and  pro- 
ied  his  celebrated  uieory  of  magoets  and  of 
^rial  magnetism.  According  to  this  theory, 
particle  of  a  piece  of  steel  which  forms  the 
yt  has  currents  of  electricity  circulating  round 
he  same  direction,  and  the  magnetism  of  the 
3t  is  only  the  resultant  action  of  all  these 
its  taken  through  the  whole  of  the  piece  of 
Thus  magnetism  is  the  resultant  action  of 
c  currents. 

pore's  experiments  (which  were  repeated 
e  lecture)  showed  the  mutual  attrac- 
jid  repulsion  of  parallel  currents,  and  of 
its  and  magnets ;  also  that  a  current  in  a 
id  or  in  a  flat  coil,  acts  as  a  magnet ;  and 
I  hollow  coil  carrying  a  current  attracts  a 
I  soft  iron  and  holds  it  up. 
Be  elementary  experiments  are  now  very 
I,  and  they  mavbe  very  well  known ;  but,  as 
iH  see  in  the  lectures  which  are  to  follow, 
yi  these  early  and  simple  devices  are  found  to 
tong  the  most  efficient  for  controlling  and 
ting  the  cnrrent  au(}  stec^dying  the  li^t  in 


some  of  the  best  electric  lamps.  Whilst  Ampere 
was  developing  Oersted's  experiment  in  one 
direction,  Schweigger  in  the  same  year  (1820) 
employed  it  for  the  comparison  of  currents,  and 
invented  the  galvanometer.  Then  followed  im- 
proved galvanometers  by  Becquerel  and  others ; 
and  in  1827,  |Ohm  save  his  simple  theory  of  the 
action  of  batteries  which  was  deduced  from  Yolta's 
principle,  and  this  has  formed  the  groundwork  of 
all  later  investigations  of  the  subject. 

If  we  consider   these    simple  experiments    of 
Oersted  and  Ampere  in  their  relation  to  the  now 
well-established   principles    of    conservation    of 
energy,  we  may  arrive  at  some  important  con- 
clusions which  again  are  fully  borne  out  by  experi- 
ment.   Thus,  when  a  current  of  electricity  passes 
along  a  wire  in  Oersted's  experiment,  part  of  its 
energy  is  spent  in  overcoming  the  resistance  of  the 
wire,  and  emother  part  is  spent  in  causing  the 
motion  of  the  magnetic  needle,  i.e.,  in  doing  work 
upon  it  in  opposition  to  the  pull  of  the  magnetic 
force  of  the  earth  upon  it.  This  part  of  the  energv, 
which  is  spent  in  twisting  the  magnetic  needle 
about  the  axis,  leaves  less  energy  to  be  spent  in  pro- 
ducing the  current,  and  so  there  is  less  current  pass- 
ing in  the  wire  when  the  magnet  is  in  the  act 
of  being  deflected  than  there  is  in  the  same  wire 
when  there  is  no  magnet.      When  the  magnet  is 
held  at  rest,  or  when  it  has  settled  into  its  position 
of   rest,  there  is  no  longer  any  energy  spent  in 
keeping  it  there,  and  the  fuU  current  again  passes 
in  the  wire.      Thus  a  current  which  deflects  a 
magnet,  is  itself  diminished  by  that  motion  of  the 
magnet.     Take  again  any  of  the  simple  experi- 
ments of  Ampere  on  the  mutual  action  of  currents 
of  electricity  upon  one  another,  and  the  motion  of 
conductors  carrying  those  currents.     There  is  a 
conversion  of  energy  of  the  current  into  motion 
of  the  conductor  carrying  the  current  in  parallel 
wires  attracting  one  another,  and  hence  there  is 
less    current    in  the  wire  while  the    motion   is 
actually  taking  place.    Thus  the  approach  of  two 
wires  carrying  currents  of  electricity  diminishes 
the  currents  flowing  in  the  wires. 

Now  if  the  approach  of  these  wires  diminishes 
the  currents  in  them,  then  the  separation  of  the 
wires  may  be  expected  to  increase  the  currents 
flowing  in  them,  for  in  the  separation  work  is  done 
in  the  opposite  direction.  Hence,  in  the  alternate 
approach  and  separation  of  the  wires  as  they 
Oicillate,  the  currents  are  diminished  and  increased 
alternately.  If  there  bo  no  current  at  all  in  one 
of  the  wires,  then  the  separation  of  the  two  wires 
wiU  give  a  current  in  the  one  which  had  no  current 
in  it,  and  the  approach  of  the  wires  will  give  a 
current  in  the  opposite  direction.  Thus  we  are 
led,  by  the  well-known  principles  of  energy,  to  re- 
sults which  are  well-known  to  bo  true  by  experi- 
ment, that  the  separation  of  the  parallel  wires, 
one  of  which  is  carrying  a  current  of  electricity, 
produces  in  the  other  wire  a  current  of  electricity 
in  the  same  direction  or  a  direct  current,  and  th^ 
approach  produces  a  current  of  electricity  in  the 
opposite  direction,  or  an  inverse  current. 

Let  us  pursue  this  relation  of  the  principles  of 
energy  to  the  effects  produced  by  electric  currents 
a  little  further.  With  two  parallel  currents  in  two 
approaching  ^es,  the  amount  of  energy  used  up, 
tmd  therefore  If /educing  no  effSect  in  the  shape  of 
.OU?T^^t,  depends  ,ou  the  amount  required  or  ex- 


» 


the  velocity  of  falling,  so,  in  the  case  of  ourrents 
of  electricity  in  wires  approaching  one  another, 
the  energy  expended  is  measured  by  the  square  of 
the  velocity  of  approach ;  so  that  the  alteration  in 
the  current  takes  place  more  and  more  rapidly  as 
the  rate  of  approach  is  increased.  If,  again,  we 
apply  this  to  the  case  where  one  of  the  wires  has 
a  current  in  it,  and  a  second  parallel  wire  has  no 
current  in  it  as  long  as  it  remams  at  rest,  then  the 
amount  or  strength  of  the  direct  current  in  the 
second  wire  will  increase  at  a  more  and  more  rapid 
rate  as  the  velocity  of  separation  of  the  wires  is 
increased,  and  the  strenstii  of  the  inverse  current 
in  the  second  wire  will  increase  at  a  more  and 
more  rapid  rate  as  the  velocity  of  approach  of  the 
wires  is  increased. 

Here,  then,  we  have  the  laws  of  the  production  of 
induced  currents  deduced  according  to  the  prin- 
ciples of  energy  from  the  relative  motion  of 
parallel  currents,  discovered  by  Ampere.  These 
laws  are  of  such  importance  in  connection  with 
the  subject  of  these  lectures,  that  I  shall  illustrate 
them  a  little  farther  by  a  few  simple  experiments, 
showing  the  effect  of  rate  of  approach  or  separa- 
tion on  the  induction  current. 

Instead  of  actually  removing  the  coils,  if  the 
current  in  the  primary  circuit  oe  diminished,  the 
effect  is  the  same  as  if  a  wire  carrying  a  part  of 
it  had  been  taken  away,  and  so  there  is  a  direct 
current  induced  in  the  secondary  wire,  whereas,  if 
the  current  in  the  primary  wire  be  increased,  the 
effect  is  the  same  as  if  a  wire  carrying  the 
additional  current  had  approached,  and  so  an  in- 
verse current  is  induced  in  the  secondary  wire. 

Wo  shall  get  the  greatest  rate  of  separation  by 
suddenly  stopping  the  current  in  or  breaking  the 
primary  current,  and  the  greatest  rate  of  approach 
by  suddenly  joining  or  making  the  current  now  in 
the  primary  circuit.  Hence,  breaking  the  primary 
circuit  produces  a  very  intense  rush  of  electricity, 
giving  a  direct  current  of  great  intensity  in  the 
secondary  wire ;  and  making  the  primary  circuit 
fyivAR  A  "no\)rftrfnl   invArne  nnrrftnt  in  the  Rpnondarv 


in  A,  there  was  no  current  induced  ins; 
making  contact  in  A,  or  on  approaching  ti 
there  was  a  momentary  inverse  current  ii 
on  breaking  contact  in  A,  or  on  sepon 
wires,  there  was  direct  induced  current]] 
as  this  current  was  of  the  nature  of  i 
wave,  like  the  shock  of  a  Leyden  jar, 
magnetise  a  steel  needle,  altnough  it 
slight  effect  on  a  galvanometer,  and 
expectation  was  confirmed,  and  that  t 
was  ma^etised  opposite  ways  on  ma 
on  breakmg  contact. 

Then,  in  his  evolution  of  electri 
magnetism,  he  gives  an  account  of  tl 
increased  effects  on  introducing  soft  iroi 
his  helices  of  wire,  and  shows  that  similaz 
obtained  by  using  ordinary  magnets  i 
a  heHx  carrying  a  battery  current 
iron  core,  i.e.,  in  place  of  an  elecb 
Also,  in  place  of  a  cylinder  of  iron  i 
of  wire,  ne  uses  a  welded  soft  iro 
inches  in  diameter,  and  7-8th8  of  f 
thickness,  with  helices  wound  round  i 
what  would  now  be  called  a  Gramme 
remarks  that  the  iron  cylinder  axrang 
not  so  powerful  as  the  ring  arrangemeo 
the  core  within  the  helix,  he  magne 
bringing  permanent  magnets  in  conta 
ends,  and  observes  "a  deflection  whid 
an  induced  current  of  electricity  in  tl 
direction  to  that  fitted  to  form  a  magi 
the  same  polaril^  as  that  really  pr 
contact  with  the  bar  magnets."  Sud 
would  have  converted  the  cylinder  int^ 
of  the  opposite  kind  to  that  formed 
with  the  poles  A  and  B,  and  such  a  cor 
in  the  opposite  direction  to  the  cam 
in.  Ampere's  beautiful  theory,  are  ooi 
constituting  a  magnet  in  the  position  fi| 
bringing  the  bar  in  contact  with  the  p 
magnet,  a  current  is  induced  in  the  i 
direction  indicated  in  the  figure. 

TTa  fhrni  riAAArihpR  thft  ATTMrimnnt  nf  il 
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khe  rate  of  separation  of  the  ooil  The  Axebioan  IUilboad-oab  ysmbub  the  CkncpiBT- 

9  of  the  loadstone,    he  concludes  mnr  Cabbxagis. 

8 : — "  An  agent  which  is  conducted      The  alleged  advantages  of  the  American  railzoad-oar 

wires  in   the   manner  described,   over  the  dose  compartment  system  preferred  in  EngUmd 

so  passing,  possesses  the    peculiar  i^  being  much  discussed  here,  in  oonseqoenoe  of  an 

ns    and    force    of    a     current    of  aasasination  which  lately^  took  place  in  one  of  the  latter. 

Ich  can  a^tate  and  convulse    the  ^*  "^^  possibly  be  claimed  by  those  favouring  the 

and  which  finally  can  produce  a  «>°^partment  8y8tem,^t  with  such  a  wmstrootion  of 

be  electrioitv  **  carriages  no  such  outrage  could  possibly  have  taken 

.■.J.        ^'        «  -CI      J  J     place  as  that  which  is,  at  this  moment,  the  leading 

the  discoveries  of  Faraday    made  g^^  ^   American  newspapers.     In  a  part  TSS 

ble  year  Ibdl,  we  shaU  find  to  be   oountar  which,  Dr.  Russell  wfil  be  telling  yon,  abounds 

anoe  in  magneto-electric  machines,   in  lawlessness,  a  railway  tram  left  a  station,  Winston, 

Qce  of  time  between  induction  by  a   on  the  Rook  Island  and  Pacific  Railroad,  about  ti»«a 

t  in  a  coil    and    induction    bv  a   o'clock  at  night  on  the  15th  inst.,  when  it  was  boarded 

requires  a  considerable  interval  of  at  every  point  by  a  band  of  twelve  well  armed  and 

p  to  its  fuU  strength.      Faraday  thoroughly  experienced  desperadoes.    Two  jmnped  on 

this  retardation  by  supposing  that   *^®  locomotive,  and  drove  off  the  engineer  and  fireman 

tribution  of  the  Amp^rian  currents   **  *^«  revolver's  muzzle.      Otiiers  by  similar  means 

f ,  so  that  the  magnet  requires  time   P^^ented  the  interference  of  the  ^ssc^^rs  with  their 

n  °  ^  Bohemes,  while  the  remamder  devoted  their  attention  to 

^ji'   M  VI     XI.  1.    f  the  safe  in  which  valuable  property  was  contained. 

conmderfor  a  whUe  the  work  of  There  was  also  some  buUion  V  Se  f orm  of  bricks  of 

10,  fifty  years  ago,  in  his  first  series   8^^^.    Several  shots  were  fired  at  non-complying  or 

8  Royal  Society,  could  establish  so   resisting   officials,   the  conductor   being   kilfcd.     No 

aagnetic  and  current  induction,  and  attempt  was  made  to  rob  the  passengers.    Now,  when 

ible  the  rapid  development  which   the  character  of  the  attacking  partv  is  considered,  it 

n  in  the  science  of  electricity,  and   will  bo  seen  that  such  an  outrage  might  have  been  made 

the   production   of    magneto-  and   i^ot  only  on  a  train  of  compartment  carriages,  but  on  one 

ines.  going  over  even  the  N<nrth  London  or  Metropolitan  Aail- 

_____^_^^^^^^^^  ways.    The  band  is  composed  of  old  experienced  hands, 

well-known  in  connection  with  innumerable  deeds  of 

daring,  possessed  of  desperate  courage  ;  they  have  a 

[SCELL AHEOTTS.  perfect  acquaintance  with    aU  the    western  conntry 

between  Iowa  and  the  Indian  Territory.    Their  opera- 

♦ tions  are  conducted  on  a  larve  scale,  and  are  almost  in- 

^-r   .  -.^^^-r^ .  *^  «r>.»«*^«^    .  ^,r^  variably  suocessfuL    Their  leader  is  one  or  the  other  of 

"^^^^^aS^^^^^^  ^^^^  ^«  ^^^  J"^  brothers,  whose  mother,  now  Mrs.  Dr. 

MECHANISM.  Samuels,  is  credited  with  the  planning  of  the  outrages 

DMPOsmoN  or  Ck)iosTs'  Taim.  so  boldly  carri^  into  practice  by  the  gang,  who  must 

.  not  be  compared  with  the  sneaking  banditti  m  Sicily  or 

f  spectroscopy  18  known  to  have  made   Greece,  as  will  be  seen  by  the  following  few  examples 

in  the  Umt^  States,  and  a  few  of  out  of  numerous  others  of  a  like  nature.    In  1868,  de- 

)  justly  considered   to   be   entitled  to   girous  to  give  a  *<  benefit "  to  a  sick  member  who  wished 

subject   with    authority.     Professor  to  go  to  the  seaside,  a  party  of  about  a  dozen,  weU 

)  CoUege,  has,  among  others,  bestowed  mounted,  dashed  mto  the  town  of  RusseUville.Kentudnr, 

upon  Uie  comet,  and  has  just  published   during  business  hours,  drew  up  in  front  of  the  bank, 

Its,  and  the  deductions  he  makes  there-    and  **  covered  "  with  their  revolvers  the  townsmen  who 

A  that  the  hght  emitted  by  the  tail  of   w©r©  passing  while  two  went  in  and  robbed  the  bank. 

sriaed,  rather  stronglv,  in  a  plane  pass-   The  following  year  a  suniUur  feat  was  accompli^ied  in 

I  sun' 8  place.    Not  only  has  he  fixed  the   Qalanta,  Mobile,  on  which  occasion  they   shot   the 

polarisation,  he  has  also  measured  its   cashier.    Two  years  afterwards,  in  1871,  this  was  re- 

his  experiments  he  infers  that  a  large   peated,  including   the    shooting   of   the    cashier,    in 

ight  of  a  comet's  tail  is  refiected  sun-    Columbus,  Kentucky ;  and  in  1872  a  party  of  six  of  the 

amount  being  greater  than  if  the  re-   gang  did  the  same  in  Corydon,  Iowa.     In  tiie  same 

d  were  composed  of  soUd  masses,  indi-    year,  and  while  there  were  20,000  people  present  at  the 

latter  of  the  tail  is  in  the  form  of  gas  or   Kansas  City  Exhibition,  they  made  a  successful  raid  on 

roscopic  examination   proves  that  the    the  cashier's  o£Boe.     They  have  robbed  many  banks 

rtly  by  itsown  light,  and  partly  by  that   and  the  express  cars  of  several  trains,  and  on  at  least 

he  sun.    The  origin  and  nature  of  the   one  occasion  of  the  latter  nature  they  impudently  sent 

which  forms  the  tail  may  be  inferred   a  telegraphic  despatch  to  the  St.  Louis  newspapers  re- 

M  of  recent  discoveries  concerning  the   porting  tie  occurrence  before  they  rode  away.    Several 

n  comets  and  meteorites.    Former  in-    members  have  been  shot  down  during  hot  chases  and 

ide  by  Professor  Wright  indicate  that   conflicts  with  the  inhabitants,  but  no  one,  even  when 

iin  large   quantities  of  gas,  with  a  con-    dying,  has  ever  yet  told  who  his  companions  were.   The 

rtion  of  water,  and  that  at  a  tempera-    recruits  are  selected  from  the  guerillas  of  the  Southern 

hat  of  red  heat,  gas  is  given  off  at  arate   Confederacy.    Many  stories  are  told  of  their  exploits. 

over  two  inches  for  every  cubic  inch  of   and  these  stories,  although  wonderful,  are  said  to  fall 

betance,  beside  the  water  vapour.    The   short  of  the  reaUtv.    Among  those  who  have  been  shot 

e  of  hvdrogen,  carbon  dioxide,  and  car-    by  them  are  six  cletective  officers,  three  of  whom  be- 

e  two  latter  in  the  greater  proportion,    longed  to  Pinkerton's  Detective  Agency,  New  Yoric. 

arsh  gas  and  nitrogen.    Inclosed  in  a   Why  I  have  entered  at  such  length  on  the  penonml  of 

it  low  pressure,  and  made  luminous  by   the  gang  is  this— In  the  Society  of  Arts  sooner  or  later 

iischarge,  the   meteoric    gases    give  a   the  subject  of  the  assimilation  of  English  railway 

h,  under  suitable  conditions,  is  essen-    carriages  with  those  of  America  will  be  brought  for- 

18  the  usual  cometary  spectrum  of  bright  ward,  and  it  is  more  than  likelv  that  those  unfavourable 

to  the  American  system  will  cite  the  recent  xobbery  as 


«aalB  in  New  York  two  imd  a  qnartet  dallwt  (abont 

fset.  At  pieaent  there  is  no  mdicstiaii  tut  the  electric 
light  will  be  anpplied  at  quite  so  ohoap  a  rate,  although 
oraera  an  potmng  in  faster  than  they  oau  bo  filled. 
Now,  while  mBcj  are  guided  by  the  novelty  and  beauty 
oi  the  new  light,  and  are  wilmig  to  pay  a  little  more 
lor  it,  the  great  majority  of  the  public  wlUbe  guided  by 
BPnaJderationa  of  ooet,  and  will  not  be  readily  tempted 
to  incur  the  expense  of  fittings  for  the  eleotrio  light. 
By  keeping  the  ncioe  of  gas  so  greatly  in  eioess  of  what 
Uie  oompaniea  admit  that  it  can  be  sold. 


panies  are  allowing  the  electric  light  to  obtain  a  footing 
mm  which  it  ma^  not  eventually  be  easy  to  di-'-''~' 
y  if  by  reoent  and  foitbooming 


■■Indnstriallkoycbpiedia"  (3paiu),i(l 
iderable  attention  among  Continental  ^gri 


tdona  oonneoted  with  the  storage  of  eleotiicity  the 
prices  be  reduced,  an  idea  apparently  ignored  by  the 
na  oompuiiea.  The  more  pFo)»blo  theory  is  that, 
believing  in  the  ultimate  praotJoability  of  tbe  oleotrio 
Ught,  the  gas  oompanieB  wUl  adhere  to  their  prea  ' 
high  prioei  until  the  eleotric  opposition  makes  itaeU 
atnmgly  felt,  when,  all  at  onoe,  the  price  to  consimi 
will  be  reducied  to  such  an  extent  as  will  cause  tbe  rival 
bodies  to  stagger.  That  this  can  be  done  is  apparent 
from  tbo  foot  toat  coal  ia  dearer  in  Londtm  than  ID  many 
plaoea  in  this  neigbbourhood ;  for  example,  in  Fhiladel- 
phia,  where  ooal  is  4s.  2d.  cheaper  per  ton  than  in 
London,  bat  where  gas  costs  Uiree  times  as  much  as  in 
London.  This  high  price,  in  tbe  large  American  cdlies, 
■jises  from  Qtere  being  no  oompetition  in  the  Tn^Wng 
.and  snpplying  of  gas  as  there  is  in  other  neoeasaries  or 
luxnries  of  life.  That  a  good  dividend  oould  be  paid  at 
'76  oents.  (3s.}  per  thousand  feet  is  not  denied,  and  the 
great  hope  of  the  public  now  is,  that  by  improvi 
in  electric  lighting,  gas  may  oome  to  be  reduced 

Hew  Uethod  of  Storimo  ELXCTBS^m. 
An  Ohioelcotri<nan,  Mr.  CharieeBniah,  of  derdand, 
having  for  several  yeus  been  engaged  in  devisiiig 
means  for  atoHng  (-leotricity,  has  now  had  bis  labours 
crowned  with  snocess,  the  meaos  bv  which  he  effeots 
this  being  different  from  that  of  li.  Faure,  which  is 
based  on  the  invention  of  Plants,  several  years  prior. 
Brash  may  or  may  not  have  obtained  resnits  equal  to 
Ftnue  some  years  ago,  as  he  claims  to  h»ve  done ;  what 


oonraderable. 


btvt 

The  beans  were  first  given  alone,  to  lest 
Tbe  cattle  took  them  very  readily,  but  t( 
quantity  of  saliva  was  required  in  their  n 
and  it  was  found  better  to  mix  tbem  wit 
food. 

Pirst,  as  to  tbe  results  with  miloh  cows.  ' 
divided  into  two  pwties.  During  the  fint « 
experiment,  when  tbe  oowa  received  no  to 
they  gained  1-16  lbs.  in  weight,  and  gave 
of  1 0^  pints  of  milk  each  per  diem.     Durinj 

1,  when  tbe  first  portion     '  "- 

ii their  weight  in 


other  half  of  the  cows,  which  r 
of  beans,  grew  1-Q3  lbs.  in  weight,  and  fdl 
of  milk  each  per  diem,  with  no  difference 
oentage  of  cream.  In  the  third  stage,  tb 
had  bad  beans  in  the  second  stage  wen 
grains,  with  the  result  that  their  weight  in 
-72Ib.,  and  the  milk  yield  fell  oS  1  {W 
diem,  while  the  cream  increased  )  per 
other  half  of  the  cows,  which  had  had  gra 
on  receiving  beens,  increased  1  lb.  in  weij 
milk  yield  fdl  oS  -61  pint  each  per  diem,  ai 
inercased  by  1  ^  per  cent.  In  the  fourth  sta 
ing  was  again  reversed.  The  cows  woi 
grains,  on  receiving  beans,  increased  '5l>  It 
2-3t  pints  in  m^  yield,  and  2j  per  oemt.  in 
per  diem  ;  while  those  which  returned  fi 
grains  fell  off  -SSlb.  in  weight,  and  1-86  ] 
yi^d,  though  the  cream  increased  1^  per  ci 
The  fattening  cattle  were  also  dttided  L 
Dunng  the  fint  stage  without  fattAung 
increased  in  weight  T2'T3  lbs.,  being  M 
diem;  the  other  only 'II  lb.  eaohper  diem. 
diflcienoe  was  owing  to  exchanges  of  thi 
the  second  stage,  tbe  lot  which  had  be* 
22  lbs.,  or  "19  lb.  each  per  diem ;  those  whii 
instead  increased  168-88  lbs.,  or  Hill 
djem.  During  the  third  stave,  the  lot  reia 
grew  ISSIbs.,  or  r651bs.  each perdiem;  tb 
beans  fell   off   39-67  Iba,,  or  -35  lb.  ead 
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,   tha  mtj  bom  ia  niperior  to 
■  fit  cattOe,  it  U  lau  adapted,  ud  nnka 

t  can  be  onltivited  In  Ceotisl  and  Eastern 
d  nmilar  localitiea,  eapecdallf  in  nnf  avour- 
,  wlien  other  ciopa  are  Mokward.  For  i 
L  field  C90P,  it  ia  laoonunendcd  to  be  sown  in  i 
apart  in  uie  middle  of  Hay. 
Utiea  of  the  bMD8  ffrown  In  dilnvial  and 
Uara  Bhownbj  die  following  aulyaea:— 

DIhlTiil.       ADoTlal. 

15-20  18-60 

ie-21  17-94 

28-63  2594 

graooa  estraetdre  matter. .  30-84  33-16 

4-3B  4-45 

atter  4-74  8-82 

IT  or  haulm  of  the  plant  is  piacticallf  worth - 
>t  cattle,  but  the  husks  and  leaves,  mJJied 
«d  food,  or  ereQ  alone,  are  readilj  eaten.  II 
ten  f  onnd  tb»t  the  chopped  beans,  soaked  f  or 
n  mter  oontaining  a  litUe  salt,  are  ^[rcedilv 
attle,  and  that  few  paw  thtongh  ondigeistaa, 


<«niiTdete  abamoe  of  fire-damp,  ooal-dnst  eiMbitB  some 
tendency  to  beocone  infiamed  pasnnff  a  very  l^rge  lam^ 
llama  at  a  high  Telocity ;  if  «2poaed  to  the  action  of  a 
large  viduma  of  fiame,  euch  as  piodnoed  by  the  ox- 
liloaiDii  of  freely  exposed  gunpowder  or  gun-ootton,  it 
iixMbita,  in  adoition,  a  decided  tendeni^  to  oairy  or 
]>ropagste  flams.  But,  so  far  as  oaji  be  determined  by 
fjxperiment«  on  a  moderate  scale,  this  tendency  is  of 
limited  nature,  and  very  different  indeed  bonx  the 
-    propagating   flame,  which 


proper^  of   carrring    i 
OTsn  ocmparatiTely  non 


;  EXPLOSIVE  P0WEB8  OF  DUST. 

:  baa  been  presented  on  the  molts  of 
lo  with  samplea  of  di 
D  aompliamie  with  the  request  of  the  Homb 
V  Prof-  F-  A.  Abel,  C.S.,  F.R.S.,  Chemist 
."  The  meulta  of  the  experi- 


8^^ 


.•Mr- 

lave  demonstrated — (■)  That 
only  much  promotes  and  eitendH  eiploaiomi 
ly  reason  of  the  ra^d  inflammability  of  tlu- 
iei  oombiutibls,  md  of  the  readiness  with 
I  suapended  in  air- currents^ 
■    "         '■'     '     ight  inti) 


as  a  fieroely  homing  agent 
dlyas  far  aa  its  mixture  with  air 
pcmte  eren  aa  an  exploding  agent,  throDgh 
m  of  a  propOTtion  of  flre-dunp  in  tho  air  of 
A  irtuoh,  in  the  absenou  of  thi.' 


I,  quite  apart  f 


non-iOWitiTB  dusts  poseeM  ii 

ntitj  of  fire-dAmp.   Id  oon- 

^  .       _    .  possible  that.witb  the  large 

Toluma'of  flaaie  and  the  great  distucbing  eSeototablowii- 


olusion,  it  may  be  admittei 


diMi 


iplete  absence  of  fire-danip,  be  propa- 
iter  distaooo  than  the  rsMiUs  of^  snail 


gated  to  a  g .. 

iixperimieut*  would  wammt  ooe  in  assuming.  But  it 
i»n  scarcely  be  maintained  Uiat  the  vr  of  a  mine  in 
which  the  ooal  gtTea  oft  gas  at  all  can  be  at  any  time 
free  from  fire-diaiDp ;  and  as  the  exictenoe  of  vm^  snail 
iind  oDsuspected  quantities  of  that  gM  in  the  air  of  a 
mine  may  sufSoe  te  bring  about  the  ready  propagation 
<^  flame  by  coal-dust,  and  thus  to  derdop  riident 
iixplosiTe  effects,  it  would  appear  needless  to  tMume 
that  coal-dust  may,  in  the  entire  abaenee  of  fire-damp, 
'to  rise  to  exploeumB,  eren  of  only  limited  dharaotM 
coal  mines,  in  order  to  aoooimt  for  OMnaHiea  which 
unfit  be  ascribed  to  the  existenoe  d  aoenmnlalJoiiB  or 
sudden  outbursts  of  fiie-damp." 


di  it  may  possess,  oan  on^te  in  a  distinct 
ta  a  flnely'divided  solid,  in  determining  the 
f  nixtuns  of  only  small  proportioDB  of  fire- 
air,  and  consequently  in  dcTeloping  eiploeivi: 
{d)  That  a  partioular  dust  in  a  mine  me; , 

be  a  sooToe  of  danger,  eren  though  it  con- 

a  small  pn^ortI(m  of  coal  or  combustible 
Although  tiie  ex^oeion  which  may  ucour 
be  agency  even  of  A  non-oombuatible  powder, 
inner  described,  may  bo  of  very  mild  or  feobli' 
in  the  first  '"«*«""",  it  may  be  almost  at  onci.- 
in  nagmtudeandTiolenoo  by  coal-dust,  whicli 
jnition  will  raise  and  bring  into  action.  The 
L  of  fire-damp  required  to  bring  dust  in  a. 
(^eration  as  a  rapidly  burning  or  an  exploding 
m  upon  a  small  scale,  and  with  the  applioa- 

amaU  situn-e  of  heat  or  flame,  ia  below  &v 
mount  which  oan  be  detected  in  the  air  of  i; 
n  by  the  moat  experienoed  observer,  with  the 

present  in  njM,  as  has  already  been  demon  - 
'  the  expenmente  of  Mr.  Qalloway.  Indeed, 
•  of  highly  sensitive  or  dangerous  characte:-, 
oe  oonditions,  and  very  poeeibly  with  diu!  -i 
so  than  the  least  sensitive  of  the  BBahai]! 
Jl  the  presence  of  a  source  of  cunEiderable  hec  1 
I,  anoh  aa  blown-out  uhot  or  an  overcharged  holi' 
■•Ututa,a«nallproportionotflre-damp,  thepoit-   neglected,  as  the  proceiia 


THE  SALT  CAVES  AND  MINES  IN  THE 
PBH8IAN  OUJJ. 
From  a  recent  report  by  Aisristant-Bumon  Abder 
Rahem,  it  appears  that  in  that  part  of  the  nrsian  Onlf 
lying  between  latitude  28"  10'  and  37°  10'  N.  and 
lon^tu^  63°  60'  and  56°  30'  E.,  is  an  extensive  area, 
sbonnding  in  a  la^e  deposit  of  nl^  which  crops  out  at 
various  plaees  on  the  earth's  BurnuM,  riling  np  into 
ranges  of  rooks  of  no  little  magnitude.  The  fallowing 
are  t^  prinoipal  plaoea  frcoi  wldch  salt  la  obtained  in 
this  area : — Iu>win,  on  Eishm  Island,  Hormni,  I«nk, 
Pohal,  near  Khunir,  Bir-bn-Nofair,  Jabal  Bostsna,  and 
Hamaran,  on  the  Persian  ooaat.  The  salt-beariDg  rocks 
ore  of  a  reddish  oolonr,  from  red  ochre,  varying  from 
earthy  consistence  to  st«Tiy  hardneaa,  which  oovera  the 
salt  ^epceit,  and  is  more  or  loss  mixed  with  it,  impart- 
ing to  it  a  red  tint.  Tho  ochre  is  associated,  to  a  small 
extent,  with  specular  iron  ore.  The  aBSOoiatitai  of  the 
ochre  with  siQt  is  so  constant  in  the  salt  area  that  tkn 
axiatenoe  of  the  former  is  almost  a  sure  indication  of  the 
meeence  of  the  latter.  About  16  miles  from  the 
I  BaasidoTO  Station  in  a  tonth -easterly  direction,  and 
three  loiles  from  the  village  of  Kowin,  on  the  island  of 
Kiahm,  is  a  range  of  nwks  bordering  on  tho  wa,  and 
oonsiBtiog  [very  largclv  of  rock  salt  covered  in  scale 
parte  by  red  o^m,  white  in  others  large  masses  ul  salt  of 
stony  hardness  and  reddish  tint  compose  the  Hurfaoe  and 
mass  of  this  rook,  ^ving  it  the  appearknoe  of  a  struo- 
ture  mode  of  red  brioln  and  mortar.  A  salt  care  ia 
I  situated  in  the  western  end  of  the  range  of  rooks,  and 
beiddes  this  there  are  several  other  places  wheie  briny 
water  issues,  and  collecting  in  hollow  ground  dose  to 
theee  rocks,  deposits  IwautSul  crystalline  masaea  of  salt 
by  Hpontanooua  evaporation.  It  is  stated  that  some 
forty  years  ago,  the  salt  was  largely  procured  by  this 
method:  numerous  shallow  pite were  excavated,  where, 
aa  the  brine  evaporated,  it  deposited  salt,  which  was 
then  collected  for  oommeroiBl  purposes ;  but  sinoe  the 
quarry  the  Halt,  the  pite  were 
tedioos,  and  the  salt  ob- 


ntbc  '  tained,  little  in  quantity,  i 


t  good  in  quality  for 


.. of  which  inUie  mine  might  ni  ._    .  __,_..,, 

leeted,  may  serve  as  the  inciting  cause  to  thu  1  commercial  purposes  ;  St  the  present  time,  however,  tbe 
ii^  of  «n  ezploiiaa  of    ooal-duat.    In  the  1  etreanw  of  brine  and  acane  of  the  ^ta  ami  exiat,  md 


I 


to  them  winding  between  the  rooks  U  rerf  difflonlt  im 
the  oameb  to  tnrerse.  The  rail  is  brought  on  Qie 
he*ch  tlrr  the  oamels,  oostinf;  about  4s.  for  emtj 
"bahar,  or  ton  and  a-haJf,  and  oalonlating  the 
oustoms  charges  at  Is.  6d.,  and  the  oust  of  qaarrjiitg  at 
6s.,  the  total  cost  of  the  salt  onthebeaohinnildbe  about 
lOs.  6d.  per  ton  and  a-haU.  Beoently  salt  o(  an 
excellent  qoaltW  was  qnanied  from  the  rocks,  aboat 
100  yaida  only  mnn  the  seashore,  thus  saring  Qie  oost 
of  carriage  to  the  miners.  The  salt  mines  at  Ham 
are  also  eztensiTe.  Thej  are  situated  about  four  i 
from  the  seashore,  and  the  salt  ia  found  in  beds  of  abont 
4  ft.  thick,  with  interrening:  layers  of  earthy  material. 
The  salt  beds  are  hard  in  oonaiBtenae,  and  aie  broken  by 
means  of  gunpowder,  the  masses  being-  sabseqnently 
reduced  to  grannies  by  wooden  and  iron  mallets.  Some 
of  the  Bpecimens  found  were  of  a  pale  greenish  oolonr, 

deposita  and  mounds,  varying  from  earthy  BoflzieM  to 
stony  hardness,  the  green  tint  being  prodnoed  by  t^ 
influence  of  manganeae.  The  quarrying  ezpenMS  at 
these  mines  are  about  Gs.  each  ton  and  a-haJf ,  camel 
hire  amounting  to  abont  4s.  6d.,  and  boat  hire  to 
Idngah  being  about  3s.  Large  quantities  of  nit  are 
exported  by  native  boats  to  Muscat,  wheuoe  it  is 
ouried    by   merchant    vessels   to   Bengal,    ZmuUmt, 


addition  to  these  cbtcs  and  mines,  certain  stffine*  in  tl 
rocks  close  to  the  village  of  Salakh,  near  Heniam,  ti 
waters  of  which  are  warm,  and   charged   with   sal., 
yielding  naphtha  of  a  reddish  colour.      It  is  highly 
oombustible,  burning  with  thick  smoke.     The  natives 
QBo  it  for  purposes  of  light,  and  also  use  it  locally  for 


lAFAlfSSE  LACQUIfR  XSD  PAFEB. 

The  manufactures  of  lacquer  and  paper,  two  in 

tries  for  which  the  Japaneee  are  dee^vedly  oelebrated, 


fire.  This  aids  of  the  paper  is  then  sppt 
laaq.neT  to  be  deoorated,  and  the  wper  ia  n 
^eased  upon  it  by  moans  of  a  small  apatnla  < 
The  transfer  of  the  pattern  from  the  pq 
laoqaered  sorface  ia  furtiksr  assisted  I 
beaUng  the  paper  down  with  a  small  ) 
ooutaininB'  powdered  stone.  The  pMKi 
pneled  on,  and  can  be  used  again  if  &m 
slight  relief  ot  the  pattern  so  produced 
lacqaer  is  rubbed  down  with  carbon  polid 
design,  and  that  alone,  is  thai  I'K'htly  con 
thin  layer  of  quickly -drying  Tarnish.  Odd, 
is  then  applied  to  the  moist  surface  by  I 
camel-hair  pencil  if  the  gold  powder  be  f 
means  of  a  sniall  tube  if  it  b«  oomparati 
and  heavy.  The  artiola  is  then  dried  foe 
warm  closet,  such  as  is  used  for  drying  tl 
laoqnisr  varnish.     The  design  is  next  U^ 


[  of  TBinish,  apjdiec 
paper  steeped  in  it,  and  paned  verj 
F  fbe  olqeot,  wbioh  is  thtm  ledried  in 


"Dm  object  noeivu  turUter  extnnelr  light 
varnish,  and  snbseqaent  poliJiinga  before 
plete.    Silver  ie 


When  gold  or  ailTer  ia  appued  to  designs  t 
details  of  the  process  vaiy  ctmsderabl: 
application  of  the  metals  is  eBeoted  is  snhst 
Bsme  manner.  When  gold  and  mlver  an 
leaf,  they  are  laid  up<m  the  vamidied  Burta 
for  them,  and  dealt  with  in  the  usual  n 
varnish  acting  as  a  "  sixe  "  for  tiie  metaUie 
mother- ot'pearl  is  used  aa  an  inoraatatiaii 
it  is  laid  on  during  the  vamishing  pnraes* 
it  be  thick  than  if  it  be  thin,  and  tbe  final 
prooeeded  with  until  the  peail  ia  bronglit  to 

Besidea  the  papers  made  from  raga  and 
by  Enropeaa  methods,  the  tnts  Japanese 


(wu)  and  allied  [JantB,  I 
iediu,  or  paper-mnlber^  [Bnuuamtliu  . 
which  latter  i«  the  tnora  important,  ^b  t 
the  iom  plants  fot  papef^oakiiigpnrpaMa  is  a 
""  ''  '    3-ftstl«Dgtlw,anastaHii> 


They  are  01 
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■7  dtoootion  from  the  bark  of  ttie  turi-mki  (£y- 
fiDti>«Jafa),orfiom  the  root  of  the  toran  {Tanro 
•Humr].    When  lie  iteepin^  in  thia  mixture  has  pro- 
'    wJuil   mfficientl^  long,  the  pulp  is  api«ad  out  into 
■  """^   hj  means  of  fine  meres  of  bamboo   and  silk, 
draining,  the  aboets  an  tnuudeired  by  msaus  of 
as  to  dryiof-- board*. 

ilar  processes  ore  em^doyed  for  prodnciiig  paper 
the  gampi.    The  product  is  very  fine  and  enpple, 
MiflnumHy  suited  for  taking  transfer  copies,  b««ides 
^"""'ag  the  adrantitgTF  til  not  beoonUng  worm-eaten. 
La  also  made  from  the  vtitm-mala   {BdgieortMa 


. .  CETLON  PEABL  FISHEKT. 

^^H  purl  fishery  vhioh  has  just  closed  in  Ceylon  has 
'  ~le  of  tlie  most  sucocasful  on  record.     The  pearls 
d  from  the  oy.itars  on  the  banks  situated  off 
irai,  on  the  wctitcm  coast  of  that  island  have 
B  bmous  from  time  immemorial  tor  thpir  purity, 
.  ,    id  colour.     In  theae  attributes  they  far  uuipaiis 
IB  obtained  from  thu  oysters  of  the  FBrsian  Golf, 
~  h  they  axe,  lut  u  rule,  inferior  to  the  latter  in 
^ater  of  tlie  Arippu  banks  is  scientifically 
he    Mfliagrina    murgaritiftta,  and   is  of    a 
Biiatin^  DO  Jill  pearl  oyster  banks,  and  of  a 
.  „-iuB  altoKi't'ier  to  that  found  in  the  Tam- 
a  Lake,  near  'Triiiiwmalee,  on  the  eastern  coast  of 
^Uand,  which  is  termed  the  tlaeuna  plaetnia.     The 
Bt  fishery   of    wliiak  we  can  find  any   detailed 
i  took  place  in  the  year  179(1 ;  and  from  that  date 
tOiiylon  Oovcrtunent,  up  to  the  year  1874,  doriTod  a 
|«f  XI, 013.113  from  this  souroD.    The  pearl  oyster 
migratory  in  its  habits ;    and  from  one 
nother  the   honks  are  for  years  together 
b  totally  dceerted  by  them,  and  long  intervals 
d  dnrinK  which  tbe  fishery  has  from  this  pecu- 
ed.  roodering  the  retorn  from  it  quite 
Bourod  of  settled  revenue.    Thus  from 
K  to   1746,  from  17GS  to  1796,  and  from   1833  to 
'a  there  wen  no  fisheries  at  all,  and  it  was  feared 
Utter  date  that  the  oysters  had  altogether 
d  the  banks. 
^A  few  words  descriptiTe  of  tbe  ^(em  under  which 
ay  IB  conducted  will  be  of  interest.    A  report 
J  been  received  from  the  inspector  that  there 
n  nmoicnt  oysters  of  mature  age  on  the  banks,  the 
bninunont  advertises  a  date  for  its  cummenooment. 
K  luge  number  of  boat-owners,  both  Ceyloneae,  and 
^^  the  opposite  coa^it  of  India,  apply  to  enrol  their 
It  and  these,  probably  to  the  number  of  150  to  180, 
fflvided  into  two  fleets,  sailing  under  red  and  blue 
I,  which  proceed  tu  the  banks,  situated  some  six 
I  from  the  shoro,  ijn  alternate  days.     £nch  boat 
wn  crow  and  divers,  and  has  on  board 
e  duty  it  is  to  see  that  the  oysters  fished 
Ft  snrreptitio  Italy  disposed  of.     Each  diver  stands 
*  it  stone  attacbul  to  the  diving  rope,  aod  after 
^  a  long  inspiration,  closes  the  Doatrils  with  one 
,  kod  descends  on  tbe  stone  to  the  bottom,  where 
t  haatily  collects  as  many  oysters  in  his  basket   as 
"^  tline  he  is  able  to  remain  at  the  bottom  admits  of, 
' »  very  much  with  the  capacity  of  different  men ; 

. ^to  of  all  aeserlions  to  the  contrary,  we  behove 

Sfew  divers  can  stay  below  beyond  45  seconds.     At 
IfMi  mgnal  the  beats  all  sail  for  tbe  shore,  and  on 
t  BRinl  thOT  are  unloaded  under  inspection,  and 
~*~nplaiKd  in  the  Government  kotteos — palisaded 
«  with  a  cement  iloor.       Here  the  oysters  are 
1,  and  the  proportion  dne  to  the  boat-owners  (or 
errioes  is  made  over  to  them.    Tbe  remaindi   , 
h  la  the  property  of  the  Qorernment,  is  put  up  to 
0a  and  sold  to  the  liighest  bidder.    The  purchasers 
e  their  lota  to  private  kottoos,  where  ue  oysters 
J"  the  diMgnetible  prooets  of  rotting,  to  enable 
%lHpMrbtoh«WMhadont    The  stench  resulting  from 


operations  have  had  to  be  prematurely  ol 
quence  of  the  resulting  outbreak  of  oholera.  It  ans 
much  for  the  oarefol  sanitary  arraiigeinents  made  by 
the  offloials  in  charge  that  Booh  ontueaka  an  not  <rf 
reoent  oocortvnoe. 

The  offioiBl  estimate  of  the  proceeds  to  ba  azpeuted 
from  this  year's  fishing  was  400,000rs. ;  bnt  thia  eal:- 
bas  been  comdderably  exceeded,  the  retnms  having 
been  599,333rs,  To  some  oonaideraUe  extent  this  iu- 
9  is  due  to  the  improved  demand  in  India  for  pearlp, 
the  competition  having  been  very  Iceeu.  As  yet, 
ofSciol  returns  have  not  been  published ;  but  the 
Ct^len  Obttrrer  has  kept  its  readers  very  fully  informed 


on  April  27.  The  number  of  oysters  fished  during  that 
period  is  reported  to  have  been  about  17,000,600,  and 
the  average  price  realised  for  them  about  Sirs,  per 
thousand,  though  they  occasionally  brought  aa  hlg^ 
prices  as  43r8.  per  thousand. — Oalonia  a»dlniia. 


COBBEBPOVDENCE. 


Beforring  to  the  last  paragra[>h,  p.  727,  in  the 
lurnal  of  thoSthinst.,  on  "  A  New  Theory  oonoeming 
Boiler  Explosions,"  it  is  just  40  years  since  I  saw  the 
new  high-pressure  steamer  TeUgTaph  leave  tbe  Custom 
House,  at  Greenock,  with  a  large  party  on  board,  for 
Helensburgh,  on  the  opposite  iddo  of  the  Clyde. 
Watching  her  anxiously  with  a  glass,  I  notioed  that  she 
arrived  Bofely  at  the  small  quay  or  landlng-plaoe  then 
oiisting  there,  but  immediately  after  she  was  literally 
blown  te  pieoee  by  the  bursting  of  the  boiler,  which  was 
hurled  completely  over  the  quay.  Many  persons  were 
killed,  and  many  more  seriously  inj  ured. 

I  mention  the  ocourrence  »S  it  may  enable  any  of  my 
brother  members  who  may  desire  full  details  to  obtain 
them.  John  Wk.  Woon, 

Collector  of  Customs, 
[.M-  Cofltonu,  Harwich,  Esk. 
Auguit  etb,  ItHl. 


TUBKI8H  OFFICIAL  STATISTICS. 


a  Year  Book  published  at  the  Uinistry  of  Public 
tion.  The  one  is  a  statistical  aooount  of  the 
^xportd  and  imports  in  Turkey  proper  for  tbe  year 
.294  (1878),  and  the  other  is  a  conBUSof  the  malepopn- 
lation  of  tbe  Empire,  as  well  as  the  onumenition  of 
dwellings  in  each  Vilayet,  The  value  of  the  former  is 
particularly  enhanced  in  consequence  of  the  detailed 
statement  of  the  commercial  movement  which  took 
place  with  each  country  separately  with  which  Turkey 
stands  in  commercial  relations,  and  because  it  is  the 
first  work  of  the  kind  publiahed  bv  the  Government. 
It  will  ba  observed  that  England  figures  in  these 
aoconnts  fur  over  \'i  of  the  coCire  amount. 

Bearing  in  mind  too  tliat  the  general  oommermal 
movement,  aa  shown  in  the  following  taUe,  oumot  be 
taken  as  a  normal  standard  of  the  oommeroe  of  this 
country,  1878  was  the  year  when  the  Turoo-Bussian 
war  was  terminated ;  a  great  part  of  the  Mnasulman 
able  male  population  were  kept  under  arms  for  two 
consecutive  years,  which  deprived  agriculture  of  Its 
hands ;   while  some  of  the  richest  provinces   of  the 
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geDeial  exchange  of  at  least  cme-thiid.  The  Beoond 
toart,  viz.,  the  census  of  the  popnladon,  althongh 
bioQioplete,  is  yet  interestiiig  in  «o  far  as  it  givea  ul 
approximate  idea  what  tjio  popniation  of  Turkey 
proper  ia,  or,  at  all  ercntii,  what  tbe  Saalnami  aaaumes 

Without  entering  into  the  accnracy  of  the  foIlowiDg 
items,  I  will  meiSy  confine  myself  to  reproduce  the 
ta  of  the  Saalnani. 


2,401 
071,007,81)6 
aS2,6I5,7l& 
SG,  992,450 
8,076,290 
41,620,333 
54,909, 


142,3! 


J,Q42 


32S,2B2,I48 
11,007,696 
31,901,739 


7,768,060 

509,465 

2,483,399 

1,328,132 


70,338,401 
20,350,786 
3,815,408 


67,297 
3,157,323 

14,402 
559,290 

36,681 
252,955 
108,334 


AoBtria,  Hungary 

Italy 

Belgium    

America    

Feraia    

HoJland    ".','.'.'.'.'.'. 
J%ypt  

BulgK 
8w^ 

Total 


252,441 
362,177,010 


34,3' 


>,a36 


256,560,676 

3,351,640 

32,163,140 

48,439,008 

139,835 

563,757 

348,461 

1,888 

380,239 


2,272 

3,172,403 

737,778 


82,013 

163,380 

310,280 

2,309,142 


10,018 
40.029 
25,067 


..„   ..    — J. importat 

Toica    28,402,729    71o. ;    duties  levied    Lira   Tur» 
I,6S6^22  39c.     In  ordinary  times  the  external  oom- 

SMniiai  iutcmooiw  of  Tnikey  can  oeilxiBlT  not  be  lau 

fbm  jC4O,000,000. 


CoiLHtantinuplc* 

Broiusa 

Syriot 

Archipelago  t 

Djauik  and  TrebiEoud   .... 
Angara 

Aleppo 

Ad^DA 

Ismid   and   Bigha   (depen- 
dency of  Conatantinople) 

Caatamouni 

Aidin  (Smproa)} 

Dioribekir  { 

Jerasalem 

Yanina , 

Balonika    

Terhala 

Uonaatirj      

Cossora  {    , 

Adrianopla  

Erzeroom }    

Van^ , 

Bitliaj   

Total 


Smabaat 

Vale 
PopalBtian. 


315,111 
387,189 
324,843 
90,102 
339,251 
452,623 
123,183 
272,659 
181,310 


i,  098,31 8 


Assuming  the  male  populadon  of  CiniBtaiitii 
be  350,000,  and  allowing  for  the  incomnlrte  a 
certain  Vilayeta,  aa  well  as  Bazdod,  Tripoli  in  B 
&c.,  tho  entire  population  of  Turkey  proper  m 
likply  amount  in  round  nmnbers  to  nrltm 
including  the  female  sex. 

S.  SriB, 
Cor.  Hemb.  Sodetr 
CDiufaLDtinapleuid  SDi]Tiia>an])  Hit,  laBI. 


OEHEBAX    NOTES. 


Oonmercial  Ottgntpij.~A  Mat 
appeared  in  the  Tima  from  Mr.  E.  J.  W.„ 
caliDK  the  establisbmenl  in  this  coimlry  of 
similar  la  thou  workiDg  in  Oeitnonj,  ando'  li 
"  Societies  Qf,  or  for,  Commprdal  Oeo^nphj"- 
fiir  HandcU^eognipliie."  Tho  objecta  of  Iha 
are — 6nt,  to  give  that  memben  infocmation  n| 
diannelii  into  which  the  export  Qade  of  the  oM 


the  model  of  Uoyd'a.  In  like  masiMr  M  LtoA 
report  coDcemin;  ■hiiia,  iUpwncki,  and  oil  BMMtl 
"  i,totluSeadqiuit«nInIjiB^a,>Ait 
-"  --ITfn  lAlW"*' 

, „Jr  dkliMitote  "fiaHl 

irBaDdslanogiaphia"  in  BmUb,  irtdA  npati « 
■hed  in  fnU  in  tb«  '■  GaasnidiiMte  HHUgUi^' 
m-niaiibenfaTtli*  NmoE  n>«  BMk%s2L  Oi 


t  Butn^reof  B 

\  «at«impMediiC~' 
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H0TICE8. 


ABT  FirSHITUBE  EXHIBHIOH. 

Izhibition  of  Works  of  Art  Applied  to 
e,  in  connection  with  the  Exhibition  of 
B  at  the  Boyal  Albert  Hall,  is  now  ox>en 
i  non-transferable  season  ticket  will  be 
ay  member  of  the  Society  on  application 
cretary. 


EEDIH08   OF   THE   80CIETT. 


CAHTOB  LSCTUBES. 

UBNTIFIC  PEINCIPLES  INVOLVED 
IN  ELECTRIC  LIGHTING. 

'  Frofsisor  W.  Orylli  Adams,  FJft.8. 

ILB  n. — Delivered  Ma^lgh  14,  1881. 

mrement  of  electric  currents, — Efficiency  of 
'4>-  and  dynamo-electric  machine$, — Heating 
}f  the  current, 

the  discovery  of  the  principles  which  I 
i  in  the  last  lecture,  and  the  method  of 
g  currents  of  electricity  by  the  inductive 

magnets,  or  currents  in  motion,  the  laws 

currents  were  being  developed ;  but,  for 
ears  after  Faraday's  discovery  in  1831  that 
en  removal  of  a  coil  of  wire  from  the  pole 
net  gave  rise  to  a  current,  nothing  was  done 
'  these  laws  for  the  purposes  of  electric 
Voltaic  batteries  were  being  improved, 
Dore  constant  and  more  powenul  batteries 
ill,  and  Grove,  and  Bunsen  were  dis- 
and  these  were  the  sources  employed  to 
the  more  powerful  cunents  of  electricity. 
rantry  Grove's  battery  was  the  favourite; 
ir  laboratories  we  may  say  that,  up  to  the 
Ime,  the  40  or  50  cells  of  Grove  have 
leen  used  to  give  us  the  electric  light. 
used  for  optical  experiments  in  the  labora- 
I  aoviroe  of  light  should  be  as  steady  as 

aod  as  the  carbons  bum  away,  their 
Kmld  be  oontinually  brought  to  the  same 
;  lieooe  the  elaborate  arrangements  of 
ok  and  electro-magnets  devised  by  Staite, 

and  hj  Fonoault,  which  have  reached 
rt  pfffeotion  In  the  hands  of  Dubosoq. 


One  of  the  carbons,  that  connected  with  the 
positive  pole  of  the  battery,  bums  away  twice  as 
fast  as  the  other,  and  hence  the  wheel- work  must 
be  adapted  for  feeding  these  carbons  automati- 
cally at  the  proper  rate. 

When  the  current  flows  always  in  the  same 
direction  in  the  arc,  as  in  this  case  where  Gh:t)ve's 
battery  is  used,  and  in  all  cases  where  the  magneto- 
machine  is  adapted  for  pri)ducin^  continuous  cur- 
rents, the  positive  charcoal  point  or  carbon  be- 
comes hollow,  and  wears  away  more  rapidly ;  and 
the  negative  carbon  becomes  pointed,  and  wears 
away  about  half  as  fast. 

In  the  Duboscq  lamp,  the  positions  of  the  points 
of  the  carbon  are  kept  as  nearly  as  possible  the 
same ;  the  carbons  are  moved  towards  one  another 
by  means  of  a  drum  carrying  two  wheels,  whose 
diameters  are  as  two  to  one,  which  move 
two  racks,  which  carry  the  carbons  towards 
one  another.  This  lamp  is  far  too  comjili- 
cated  and  delicate  in  its  mechanism  to  use  with 
magneto  -  electric  machines,  and  therefore  the 
system  adopted  in  it,  for  reg^ulating  the  current 
and  regulating  the  carbons,  requires  considerable 
modification,  before  this  lauip  can  be  adapted  for 
generid  use  for  the  purposes  of  electric  lighting. 
it  is  especially  adapted  for  use  with  optical 
apparatus,  and  for  showing  by  projection  on  the 
screen  the  special  characteristics  of  the  arc  formed 
by  the  glowing  gases  of  various  substances.  We 
may  use  it  now  K)r  showing  the  character  of  the 
arc  formed  by  silver  converted  into  a  glowing  gas 
by  the  intense  heat  of  the  arc.  This  arc  shows  us 
that  silver  is  rich  in  the  violet  or  chemical  rays, 
and  points  to  the  reason  why  the  salts  of  silver  are 
of  so  much  use  in  photography. 

Electric  Eegulatobs  oe  Governors. 

By  the  laws  of  Ohm  we  get  the  relation 
between  the  electro-motive  force,  the  current,  and 
the  resistance  expressed  by  the  statement^ 

The  product  of  the  current  by  the  resistance  in 
a  drcmt  is  equal  to  tlie  electromotive  force  in 
that  circuit,  or  E  =  C  (B  H-  r). 

Begulators  may  act  so  as  to  control^ 

1.  The  electromotive  force  and  internal  resis- 
tance of  the  battery  or  dynamo-electric  machine. 

2.  Or  they  may  control  the  useful  resistance  in 
the  circuit. 

3.  Or  they  may  control  the  external  resistance, 
which  does  not  produce  useful  work. 

Begulators  which  control  the  current  hj  alter- 
ing the  dectro-motive  force  or  internal  resistance 
of  the  source  of  electricity,  so  as  to  counterbalance 
other  distributing  effects,  are  not  practically  of 
much  importance,  and  so  need  not  detain  us  long. 
Suppose,  for  instance,  Uiat  an  increase  of  current 
acted  on  a  rotating  governor  in  such  a  way  as  to 
raise  the  plates  out  of  the  battery,  thereby  increas- 
ing the  internal  resistance,  this  would  diminish  the 
currents  which  would  so  re-act  on  the  govemor, 
and  again  lower  the  plates.  ^  Or^  suppose  the 
current  passes  round  a  coil  which  is  set  with  its 
axis  vertical,  and  that  an  iron  rod  supports  the 
carbon  and  zinc  in  a  bichromate  of  potash  battery, 
and  passes  into  the  axis  of  the  oou,  then,  as  the 
current  increases,  the  coil  draws  up  the  iron  core 
and  the  battery  plates,  and  increases  the  inttoial 
resistance,  which  diminishes  the  current.  - 

Begulators  which  act  on  the  nsefo)  TWWiPOe  in 


dimimBbea  the  efBdenoy  of  tlie  maolime  in  order 
to  roaiBtain  a  steady  ciment. 

There  are  many  wayi  of  varying  the  external 
resietanoe  of  a  circuit ;  for  inBtance,  a  rheostat  set 
in  action  by  clockwork,  which  ia  started  by  an 
armature  of  an  electro -magnet  placed  in  the  cirooit. 
If,  for  instance,  as  the  current  ia  weakened,  the 
armature  of  the  electro-magnet  falls  and  releasee 
a  wheel  of  a  clockwork  arrangement,  which  dimi- 
nishes the  redstance  by  unwinding  the  wire  of  &o 
rheostat.  The  methods  which  have  been  employed 
have  been  gradually  simplified,  and  it  is  found 
that  the  simplest  means  are  at  ti)e  same  time  the 
most  efficient.  For  weak  ourrents,  Edison's  system, 
whereby  a  greater  or  less  pressure  on  piwdered 
carbon  increases  or  diminishes  its  conductivity,  baa 
been  employed.  Edison  also  devised  a  regulator 
or  shunt  for  the  current,  by  the  expanding  of  a 
platinum  spiral  wire  placed  in  the  lamp  which 
short-circnitcd  the  current  on  reaching  a  certain 
definite  temperature.  Suppose,  for  instance,  that 
an  arrangement  is  made  by  which,  when  a  current 
increases,  part  of  it  is  sent  through  an  electro- 
magnet, wnich  draws  up  on  arm  so  as  to  break  th^ 
direct  circuit,  and  send  all  the  current  through  tht 
electro-magnet,  the  resiBtance  of  the  coil  of  the 
electro- magnet  reduces  the  current,  the  arm  falls, 
and  again  the  current  passes  through  the  direct 
circuit. 

Lake-Fox  BEaiTi.ATOB. 
The  regulator  is  an  electro-magnet  of  very  high 
resistance,  which  takes  a  branch  of  the  current  and 
acts  on  one  end  of  a  lever.  The  other  end  of  the 
lever  makes  contact  with  one  ur  other  of  two  pine, 
which  ore  connected  with  one  or  other  of  two  coils 
forming  electro -magnets,  called  respectively  H  and 
K,  which  govern  cither  thethrottlevaJve  of  thesteam 
engine,  or  which  may  be  mode  to  introduce  extrn 
resistance  by  sliding  contact  over  the  wires  of  t 
rheostot.  When  the  lever  tonohes  one  of  the  pine,  i 
current  passes  through  the  lever  to  the  efeotrO' 

masTtot  K  and  turns  the  nrm  in  nnn  dircnHnn.  oik 


ueceasary  to  bring  the  defieotions  to  abc 
a  shunt  of  very  small  resistanoe,  whidi  i 
!b  very  small  part  of  the  current  thi 
galvanometer.  Here  there  is  a  liabilil 
in  the  measurement  of  the  resistanoe  of 
The  objeotion  to  this  method  is,  Ihs 

SAntity  is  measured  by  the  galvanoi 
e  error  of  the  observation  is  mnltipli 
be  a  thousandfold,  or  even  very  mud 
order  to  arrive  at  any  idea  at  all  ol 
current  flowing  in  the  principal  ciro 
cjnly  compare  themethodtoan  attempt 
the  flight  of  starlings,  or  of  a  covey  ol 
measuring  or  marking,  as  accurately  i 
the  flight  of  one  particular  bird  whjcl 
separated  from  the  rest,  and  which  is 
travel  at  the  same  rate,  no  matter  wl 
dons  or  attractive  inflnencea  may  have 
its  path.  At  the  same  time,  the  di 
these  measurements  are  so  great  that  i 
may  be  of  great  service,  and  tiiis  meth 
employed  by  several  observers  with  ge 
For  strong  currents,  instead  of  a  tui 
nometer,  ProfeBsor  Trowbridge,  of  H 
versity,  employs  a  galvanometer  in  v] 
oarrying  the  current  is  capable  of  ton 
horiEontal  axis,  passing  throu^b  tb«  o 
needle.  When  the  coil  is  vertical,  the 
is  a  tangent  galvanometer;  but  on 
coil  through  any  angle,  tbe  part  of 
which  deflects  the  needle  will  be  dimimi 
the  current  has  very  little  effect  in  tumii 
when  the  coil  is  near  the  horixontal  pc 
2.  The  EltctromOer  JUetkod.—Tb 
of  potential  between  two  point* 
oitcuit  may  be  meaaured  direi 
by  an  electrometer  like  ThomHMi' 
electrometer,  or  by  balancing  the  * 
force  between  the  two  pomto,  iiy  a  Ix 
same  electromotive  foroe,  in  tlio  circi 
a  galvanometer  is  plaeed,  in  whi 
electro -motive  force  u  ftrand  by  find 
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of  ttftiiff   ThofMOfC$    EUdromder.— 
potenti^  of  the  needle,  and  Y^  Y, 
of  the  qnadnmts  and  d  the  deviation 
,  k  being  a  oonatant,  then 

.eedle  and  one  pair  of  quadrants  be 

mation  is  proportional  to  the  square 
mce  of  potential,  and  is  therefore 
^f  the  diiection  of  the  current. 
if  two  electrometers  so  arranged,  the 
he  energy  expended  between  any  two 
circuit  may  be  at  once  determined, 
r  the  case  of  a  continuous  current, 
rometer  have  its  poles  attached  to  two 
B  of  the  circuit  where  the  potentials 
V,,  having  a  resistance  r^  between 
iirrent  C,  then 

Cr,  =  V.  -  v.. 

wo  other  points,  C  and  D,  in  the  same 
I  have  a  aifference  of  potential  Y,  — 
\i  have  an  electromotive  force,  E,  as 
itance  r,  between  them,  then 

E  +  Cr,  =z  V,  -  v.. 

lergy  expended  between  these  two 


^flection  of  the  two  electrometers  will 
the 


(ponded 


=1  y^i.. 


•meter  gives  the  current,  and  the  two 

the  work  expended. 

of  a  continuous  current,  we  have 
rrents  succeeding  one  another  at 
3h  are  very  short  compared  with  the 
ation  of  the  needle,  then  the  needle 
steadily  deflected  at  a  deviation  pro- 
the  mean  value  of  the  square  of  the 
potential — 

rf  =  -(V,-V.)«. 
2 

ie  the  differences  of  potential  must 
absolutely  at  tlie  same  instant.    This 

by  placing  two  contact  breakers  on 
j;  axis  of  the  dynamo  machine,  so 
t  by  botJi  of  them  contacc  is  made 
,t  the  same  instant  some  20,000  times 
then  the  two  electrometers  will  give 
Bsulta.  In  place  of  the  electrometer 
loyed  to  give  the  strength  of  current, 
ber  mav  DO  employed,  as  in  Clark's 
r,  in  which  case,  it  is  only  necessary 
contact  breaker,  and  so  the  arrange- 
re  easily  made. 

variation  of  the  current  in  alternate 
ines  may  be  obtained  by  the  law  of 
ihe  resistance  for  different  periods  of 
for  different  phases  of  rotation  of  the 
Br.    Ibi^  ^  different  phases  of  %§ 


current  maybe  studied  by  dividing  the  period  into 
a  certain  number  of  equal  parts,  and,  by  means  of 
the  contact  breaker,  making  contact  only  at  the 
same  phase  of  the  period  of  revolution. 

The  intensity  of  the  light  at  the  different  phases 
of  the  period  may  also  be  studied  and  measured  by 
means  of  revolving  discs  with  holes  in  them, 
arranged  so  as  to  let  light  through  only  at  i^e 
proper  instant.      The  result  of  experiments  is  that 
the  law  of  increase  of  current  in  alternate  current 
machines  is  the  law  of  simple  harmonic  motion, 
but  the  maximnm  effect  does  not  occur  at  the 
normal  position,  but  is  displaced  in  the  direction 
of  the  motion.     Experiments,   of  which  a  full 
account  has   been    given  in    La  Lwniere  EUc^ 
trique,   have  shown  that  even  with  coils  alone 
there  is  a  retardation  of   the   inductive  action 
arising  from  the  induction  of  a  current  on  itself. 
The  retardation  is  about  ^th  of  the  whole  period, 
even  with  a  bobbin  without  a  soft  iron  core,  and 
this  displacement  is  independent  of  the  velocity, 
and  rigorously  the  same  for  400,  700,  or  1,000 
turns  in  a  minute.    In  the  case  of  ma^n^eto-electric 
machines,  there  is  a  retardation  which  is  usually 
attributed  to  the  retardation  of  magnetisation  of 
the  magnet,  but  that  does  not  apply  to  the  case  of 
coils,  in  which  case  the  retardation  depends  on  the 
self-induction  of  the  current.  By  the  above  method, 
the  fall  of  potential  between  the  carbons  in  the  arc 
may  be  measured  at  different  phases  of  the  period 
of  revolution.    Thus  it  is  found  that  at  the  instant 
when  the  circuit  is  made  there  is  no  difference  of 
potential,  but  in  anindefinitely  short  time  the  electro- 
motive force  rises  to  40  or  45  volts,  and  remains  at 
that  value  almost  without  change  imtil  the  current 
again  becomes  yqty  feeble,  and  then  the  electro- 
motive force  suddenly  falls.     The   difference   of 
potential  in  the  arc  seems  to  be  constant  within 
very  wide  limits  for  the  values  of  the  current.   The 
conclusions  arrived  at  by  M.  Joubert  are  that  the 
resistance  of  the  arc  is  very  small ;  that  it  varies  with 
temperature  and  diTninishes   as  the  temperature 
increases.    The  difference  of  potential  between  the 
two  carbons  is  due  to  an  electromotive  force,  which 
is  independent  of  the  current,  and  which  is  esti- 
mated by  him  at  30  volts.  Particles  pass  between  the 
carbons  lust  as  between  the  electrodes  in  a  volta- 
meter.   There  seems  to  bo  an  action  like  polarisa- 
tion, and  the  work  done  dex>end8  only  upon,  and 
is  proportional  to,  the  quantity  of  electricity  which 
passes. 

Another  method  of  measuring  the  currents  which 
is  applicable  to  both  continuous  currents,  and  to 
obtam  the  average  values  of  alternate  currents, 
depends  on  the  development  of  heat  in  an  electrio 
circuit.  It  was  shown  by  Joule,  and  follows  from 
the  law  of  transformation  of  energy,  that  the  heat 
developed  by  a  current  C  in  a  resistajice  r  in  time  t 
is  0*  r  ^,  hence  the  current  C  may  be  measured  by 
the  quantity  of  heat  received  in  a  given  time  by 
water,  in  wnich  a  resistance  r  is  immersed.  This 
method  has  been  employed  by  Dr.  Siemens,  and 
was  one  of  the  methods  employed  by  Dr.  Hopkin-^ 
son  in  measuring  electric  light  currents. 

In  his  experiments.  Joule  inserted  a  wire  of 
known  resistance  in  a  given  quantity  of  water 
placed  in  a  calorimeter,  and  measured  the  change 
of  temperature  of  the  water,  and  also  measured  the 
current,  and  found  that  H  =  C*  r  <  where  H  is  the 
quanti^  of  hwt  produced  by  th^  qurrent^ 
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The  EUclrc-Dynamt.iiidf-r  Mi  Hn./.— There  la  stiU 
another  method  of  lucaHuring  ourrentg,  which 
Manvell  says,  "  is  probably  tho  host  fitted  for 
ftbsolutp  luoaBuremetitB." 

In  Webor'a  electro- dynamometer,  one  coil  is 
MiBpODitcd  within  nnother,  by  uenna  of  two  fine 
wires,  through  which  tho  current  is  led  to  the 
BUBpondod  coil.  This  arrangement  is  not  auitablo 
for  powerful  currents,  because  ehunts  become 
necessary,  and  beoause  the  suspended  wires  beoome 
heated, 

All  electro -dynamometer  on  the  same  priuoiple 
has  been  devised  by  Dr.  C.  W.  Siemens,  who  has 
kindly  lent  me  one  of  bis  inBtruments  foi  these 
leotutM. 


SlE3IENS's   ElECTBO- 


Atlachcd  to  a  binding  screw  (3)  is  one  end  of  a 
fixed  coil  or  bobbin,  across  which  a  single  turn  of 
copper  wire  with  its  ends  dipping  into  two  mercury 
CQps,  is  freely  suspended  in  a  vertical  plane,  so  as 
to  turn  about  a  vertical  axis.  One  of  tbo  mercury 
onps  is  electrically  connected  with  the  binding 
Borew  (1)  and  tho  other  with  one  end  of  the  fixed 
OoH,  so  that  between  1  and  3  the  same  current 
pnasea  through  the  fixed  coil  and  suepeoded  win 
When  the  current  passes,  the  suspended  wire  tend 
to  turn  about  a  vertical  axis,  but  its  motion  i 
counteracted  by  a  torsion  spring,  to  one  end  of 
which  the  wire  ij  attELched,  the  other  end  being 
fixed  toft socket coirying Ml m4eTL,w\a(SnEQA\» 


moved  over  a  graduated  lurde,  so  as  t« 
suspended  wire  back  to  ita  initial  po^ 
action  between  the  current*  intheooil^ 
fore  the  toreion  which  measurea  it,  is  ^ 
to  the  square  of  the  current.  By  in^*^ 
number  of  turns  in  tho  fixed  coil,  and.  ] 
one  turn  in  tho  suspended  wire,  the  mc 
earth's  magnetism  on  the  current  in  the 
wire  may  be  neglected  in  comparison 
action  of  the  fixed  coil  upon  it,  so  thai  t/ 
of  the  plane  of  tho  magnetic  meridiaa  A 
of  observation  may  be  disregarded  is  v 
inatnuuent.  There  are  usually  two  fiied 
bobbins ;  one  coil,  attached  to  binding  i 
being  of  B.  small  number  of  turns  of  tHci 
continuous  currents,  and  the  other,  stti 
binding  screw  ['!),  being  much  longer  » 
for  use  with  machines  giving  alternate  Ci 
currents  of  high  t* 


An  electro 'dynamometer  has  also  be* 
by  Professor  Trowbridge,  of  Harvard  T 
in  which  there  are  two  targe  fixed  a 
from  copper  bands,  between  which  ii  i 
from  a  torsion  head  a  small  coil  witli 
connections,  so  that  all  the  current  puB 
each  coil.  This  instrument  baa  beoi 
by  Ur.  W.  N.  Hill,  who  limits  (h< 
the  central  coil,  and  messnrea  the  c 
bringing  the  coil  back  to  ita  lerci 
by  balimcing  the  force  of  r^nilnoa  o 
by  weights  placed  in  two  scale  pani 
each  side  of  the  instrnment,  sa  as  I 
the  action  of  the  current  by  tortUtOoCft 
Vm%  wire.    If  c  be  the  cunent,  wl  ft 


JOtJBNAL  07  THE  S00IET7  07  ARTS,  kaavBT  19,  1881. 


748 


Fag 
^  found  by  mesturement,  and  k  is  toomd 

^"ison  with  another  in  strumcnt.  Through 
-ess  of  Ueecra.  Elliott  Brothers,  I  hare 
txinity  of  bringing  before  you  on  eleotro- 
«ter  of  this  form  with  the  latest  improTs- 
TTbis  form  of  dynamometer  is  especially 
Q  for  large  correnta,  since  the  weights  re- 


.e  ourrent,  and  so  greater  accuracy 
wuunea. 

vo  blocks  illustrating  this  lectnre  have  been 
it,  that  of  Siemens'a  electro -dynamaroeteT  by 
tor  ot  La  Lumicri  Sltctriqvt,  that  of  Hill's  by 
of  the  £kclrician.] 


XISCBLLAHE01T8. 


POST-OFFICE  REPORT. 
iity>«eTenth  »•"""»<  report  of  ti>e  Postnattei' 
18  J  ost  been  issued,  fram  which  the  following 
i  have  been  takett : — 

mber  of   telters    deliTered    in    the    United 

during  the  13  months  was  1,176,423,600, 
n  increase  of  4'3  per  cent. ;  the  number  of 
,  122,884,000,  an  inorease  of  7'4  per  cent. :  the 

book  packets  and  drculsrs,  248,881.600,  an 
I  16'3  per  cent. ;  and  the  nnmbOT  of  newa- 
33,706,100,  an  increase  of  2 '6  per  cent, 
gain  a  marked  increase  in  registered  letters, 
T  noorded being  10,034,648 against  8,739,191 
rioni  year,  or  an  increase  of  14-8  per  cent, 
Lohinery  of  the  department  baa  neoessorily 
ided;  337  new  sub-offioea  have  been  opeoed, 
le  total  number  of  snch  establishments  to 
dob  with  012  head  offioes,  makes  the  grand 
•t-ofBoes  14,G49.  About  820  letter-boiea  have 
d,  and  tbe  nlunber  of  receptacles  of  all  eorts 

BUT  be  stated  at  27,709. 
nmdnd  officers  hare  been  added  to  the  force, 
I  tbe  3Ist  of  December  last,  had  reached  a 
nding  all  grades,  of  over  47,000  penons,  of 
r  3,000  are  women.  The  success  obtained  in 
:  womea  as  clerks  in  the  Savings-bank  and 
rer  and  Aoconntant- General's  Oflice  has  led 
imber  being-  condderahly  increased.  Hitherto 
[B  have  been  appointed  upon  a  plan  of  limited 
la,  three  being  nominated  to  compete  for  each 
In  fature,  however,  the  appointments  will 
through  open  competition,   subject  to   rules 

the  Civil  Service  CammiBaionera.      Another 


Edinburgh,  and  Dublin  being  now  appointed 
y.  The  health  of  the  10,900  officers  employed 
a  has  been  geneislly  good;  the  death-rate, 

low,  has  fallen  to  a  point  below  any  previously 
tbe  actual  number  ol  deaths  in  Li^don  being 
•etatoper  1,000— 4-1. 

the  incidents  of  the  year  may  be  mentJoned 
OB  ot  extraordinary  violence,  which,  impeding 
immnnicatian,and  severely  taxing  the  energies 
arbnent,  cocaaiuned  large  additional  expemii> 

the  18th  of  January  no  night  mail  could  be 
1  trom  ZjondoD,  and  on  Friday,  the  Jth  of 


Haroh,  five  carriages  were  blocked  in  the  mow  in  Boot- 
land,  U)d  w»c  not  extrioated  till  the  following  Monday, 
while  the  Sutherland  and  Caithneae  Railway  waa  ooni- 
pletely  closed  for  a  fortnight.  However,  during  the 
whole  period  of  the  storm  not  a  single  mail  bog  was 
lost,  nor,  throughout  the  year,  did  any  accident  occur 
involving  the  Ices  of  a  life  engaged  in  the  postal  serrioe. 
A  letter  containing  a  £1,000  obeqae,  which  should  have 
been  posted  in  Lombard -street  on  the  I8thof  January, 
was  found  on  the  24th  in  the  Thames  near  Dept((xd, 
among  some  snow  drift  which  had  evidently  been  oarted 
from  the  City  and  thrown  into  the  river.  The  letter, 
which  had  never  passed  through  the  Poet-offloe,  was 
duly  returned  to  the  sender.    During  the  Christmas 


igistered  Istteto,  representing  a 
nearly  £68,000,  passed  through  the  central  office."  To 
meet  suoh  aztraordinary  pressure  the  serrioea  of  vdun- 
teera  from  other  departments  of  State  were  obtafiied 
after  office  hours,  and  the  asaistanoe  thus  prooond  was 
found  moat  valuable. 

Orer  6,300,000  letters  were  dealt  with  in  the  B»- 
tnmed  Letter  OfHce,  476,000  of  whioh  it  waa  found 
impossible  to  deliver  or  return.  One  oontained  a  bank- 
note for  £100,  still  ondaimed ;  and  attached  to  the  seal 
of  another  was  a  sovereign,  which  was  returned  to  the 
owner,  who  had  forgotten  to  remove  it.  In  uddititm 
to  the  letters,  about  half  a  million  of  post-cards,  four 
million  of  book  packets,  and  400,000  newspapers  fonnd 
their  way  to  tbe  same  office.  More  than  27,000  letters, 
an  increase  of  3,000  over  last  year,  were  posted  without 
any  address  whatever,  6,000  furnished  no  clue  to  the 
sender,  and  1,340  oontained  articles  of  valoe  to  the 
amount  of  neariy  £5,000,  The  use  of  too  fragile  covers 
ODoaaioned  the  escape  of  some  30,000  articles,  and,  no 
donbt,  entailed  much  disappointment.     Tbe  habit  ot 

fish,  sausages,  birds  to  be  stoSed,  clotted  cream, 
fruit,  yeast,  salads,  jellies,  live  kittens,  and  dead  rats 
still  prevails ;  and  it  is  necessary  to  appeal  to  the 
public  to  discoutinue  a  practice  so  injurious  to  the  health 
ot  the  offlcera  in  one  branch  of  the  department,  and  to 
repeat  the  warning  that  auch  forbidden  artiolea  will  be 
atopped,  Theretumof  aletter,postedwithoutHiiaddteM, 
to  a  firm  whose  direction  appeared  within,  led  tathedi(> 
oovery  of  a  systematic  robbery  of  goods  and  the  appm- 
hension  of  tbe  offenders.  At  Hull,  an  incident oootored 
proving  the  elastidcity  of  tbe  poatal  organisation  under 
heavy  pressure.  The  distribution  of  nearly  300,000  dr- 
culara,  weighing  20  tons,  issued  by  a  single  oolnpany, 
and  representing  £2,380  worth  of  postage,  was  effected 
without  confuaion  or  delay  in  48  hours.  Tbe  deapatoh 
ncoeasitated  the  employment  uf  seven  extra  milway 
vans,  and  it  is  believed  that  all  the  documents  duly 
reached  their  deatination. 


Pahcil  Post. 

In  October  last  a  FontBl  Conference,  attended  by  the 
Secretary  of  tbe  Department,  and  Mr.  Benthall,  one  of 
the  AsaietaDt  Secretaries,  waa  held  in  Paris  to  consider 
the  possibility  of  establishing  an  International  Parcel 
Post.  After  much  discuesiou,  an  agreement  wuarrived 
at  providing  for  the  transmission  throughout  almost 
tbe  whole  of  Europe  of  parcels  not  ezoeeding  three 
kilogrammes  (about  S}lb.}  in  weight  at  very  moderate 
charges.  It  waa,  honever,  imposnible  for  Qreat  Britain 
to  sign  the  treaty  which  embodied  these  otmclusions 
without  having  previously  established  for  herself  an 
inland  parcel  post. 

Teleoaatus. 

Tbe  telegraph  huainesa  of  the  United  Kingdom 
continoes  to  increase  ;  the  messages  sent  were  more 
Qumerous  by  3,419,828  than  in  the  previous  year,  and 
the  aggregate  reached  29,966,906.  During  the  year 
107  new  offices  were  opened,  and  tbe  total  nombei  now 
standi  at  6,438.    I^  new  main  line  Itom  Lndon  to 


!ied  eKohouMA,  but  oitot  muo&  negotiation 
it  uma  oomolndtd  whioh,  whiln  pmteotiDg 
of  Qko  publio,  afforded  leasouable  advtin- 


i  ia,   therefore,   now  beins 

. -_ __  BoDUtmmit  haa 

nnpletion  tdefdiODO 
BntomH  at  Swantea,  Olasgoir,  Oreenock,  Hull,  Uan- 
oluater  ta  Lircipool,  Mevport  to  Gan^,  LeiosHtor, 
Simdeiland,  ud  otber  tomie,  and  ia  rcociTing  applioa* 
tiona  from  many  qoaitraa. 

B&TUfOB  BUKS. 

Much  liaa  boon  done  during  tho  Tear  to  cnoourage 
thrift.  On  the  22nd  of  November,  1880,  an  Act  como 
into  operatioii  by  irhioli  an;  penon  deairing  bi  invest 
aaf  sum  betTcen  £IOaiid  £100  in  Ctaremmeiit  gtook 
oan  do  ao  through  the  agenoy  of  a  sanngH  bank  at  a 
trifling  expcnws,  raiTing  from  Sd.  to  '2>.  3d.,  and  have 
tho  dividraids  colleotod  free  of  further  ohaige.  The 
pnroham  can  be  cfTeoled  oithor  by  tninaferrmg  money 
from  iiio  depositor's  aocount,  or  by  means  of  a  sum 
speoially  deposited  for  immediate  investment.  Between 
the  22nd  of  November  and  the  3Ist  of  Haroh  the 
amount  thoa  tnuuf erred  throagh  tho  Post  -  oflice 
Savings    Banki    wan    :£161,46&,    and     the    amount 

riiidly  deposited.  £2^0,674,  making  an  aggregate 
£382,139  invested  by  almat  G,30l)  persona,  and 
it  ia  latisfactory  to  notice  that  the  sales  did 
not  exceed  £T,oOO.  The  stock  oertiflaateB  with 
coupons  payable  to  bearer,  obtained  under  6eo- 
tim  3  of  the  Act,  were,  in  the  period  stated, 
63  In  number,  and  £4,950  in  amount.  Notwith- 
standing the  ctutunpl  thus  opened,  the  total  amount  of 
deposits,  with  tho  inlercst  doc,  had,  on  the  3lRt  of 
December,  reached  £33,744,637,  allowing  an  increase  of 
£1,732,A03  over  tho  amount  recorded  on  the  correspond- 
ing dav  of  1870.  Tlie  Poat-offlce  Savings  Bunk  year,  pre- 
Bvribed  by  statute,  terminates  on  tho  Slst  of  December, 
trat  comparing  tho  financial  years  ended  3lBt  Uarch, 
the  result  obtained  is: — Tho  tottd  amoimt  of  deposita 
on  the  Slst  of  March,  1880,  including  interest  to  pre- 
vioua  31at  of  DcTcml«r,  £32,67!<,40fi  ;  the  total  amount 
of  deporata  on  tho  3lBtof  Manjh,  1331,  inoluding  in- 
terest to  previous  31st  of  December,  £34,762,329 ;  esti- 


yean.  The  total  amount,  indndiuf 
dapesitorB  on  the  3lBt  of  DiJecmberlai 
being  £11)8,600  in  ezcew<  of  tbe  lot 
year,  Gxelusivo  of  a  sum  of  £17,000  ii 
ment  Stock.  The  names  of  about  10,< 
wore  addod,  and  the  proportion  to 
85,  us  uomparcd  with  1  in  74  in  1879. 
Ireland  contributed  its  quota,  and  t 
eight  counties  suheduled  us  distra 
£8,448  over  and  above  the  growth  of 
—viz.,  £33,866  against  £25,418. 

POSTAI,  Ob&BBS. 

Under  the  proviaiona  of  the  "  P 
1880,"  a  new  system  waaintnidnoi 
January,  providing  an  ineipenaivc 
■ending  xmall  sums  of  money  to  dilF 
United  Kin^rdom.  This  Act  was  f 
introduced  m  the  previous  Scsaio 
Manucrs.  Drafts,  entitled  postal  oi 
bought,  at  any  money-order  office,  for 
varying  from  Is.  to  20a.,  mibjeot  to  a 
ing  from  one  halfpenny  to  twopenM. 
G4G,980  of  such  oiden  were  aoldof  the 
producing  comnUBsion  to  tho  amniu 
It  ia  oviocnt,  from  the  ii 
publio  appreciate  i  ~ 
The  decniane  in  the  number  of  n 
sactiona,  which  commenced  in  1878, 
The  inland  orders  recorded  show 
2-7  per  cent,  in  number,  and  3 
amount  as  compared  with  the  tnei 
reault  ia  no  doubt  attributable  to  the 
of  traniminion  by  other  means,  si 
lettcFB  and  poatal  orders.  Tba  nun 
large  amoonts  increaao,  and  the  foe 
business  exhibita  a  ateady  progress. 
the  diminution  in  the  number  of  inlan 
amount  transmitted  for  tho  publio  wr 
sterling,  and  the  loaaea  by  fraud  an 
exceed  £216.  It  wiU  be  seen  that  tl 
groHS  amount,  as  oompared  with  lai 
made  up  by  the  amount  of  poatal  ord 
months,  and  it  may  bo  expected  that 

sidorably  in  excess  ol 
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cent,  on  the  capital,  and  leave  a  real 
i62  towaidti  the  caTinelling  of  debt. 

obeerved  that,  in  oonaequenoe  of  the 
funds  being  Tested  in  the  National  Debt 
,  no  allusion  is  made  in  the  aocounts  to 
md  expenditure  of  the  Savings  Bank 
t)ut  the  Postmaster-General  adds  the 
tioulars: — ^The  expense  of  conducting 
business  during  tne  year  was  £180,891, 
than  in  the  previous  year.  This  apparent 
:penditure  at  a  time  when  there  was  a 
of  business  was,  in  a  great  measure,  due 
b  the  proportion  of  the  cost  of  the  new 
)uilding  in  Queen  Victoria-street  charg^ 
to  was  much  less  than  that  charged  to 
^ear.     The  net  profit  paid  over  to  the 

the  National  I)ebt  Commissioners  was 

would,  therefore,  appear  that  the  real 
enditure  was  £5,629,556,  and  the  revenue 
I,  showing  a  profit  of  ^3,071,525. 


>LD  MINES  OF  SOUTH  INDIA. 

ig  is  an  abstract  of  a  report  on  this  sub- 
Bfervyn  Smyth,  which  was  printed  at 
Mareh  of  the  present  year : — 
li  Smyth,  speaking  of  the  extent  of  the 
ig  region  in  the  Wynaad,  says: — *'Gold 
1  in  the  South,  near  Eddacurra ;  on  the 
N'ellacottah ;  on  the  West,  near  Vyteri ; 
Cast,  as  far  as  Bolingbroke,  that  is  to  say 
f  more  than  500  square  miles.*'  (Report 
;Sf  p.  61.)  Of  this  area,  native  workings 
ifined  to  Devalla  and  its  vicinity,  a  mere 
ic  country  indicated;  and  even  here  the 
no  magnitude,  the  deepest  shaft  being  70 
longest  adit  126  foet;  and  yet  it  is  from 
i  as  these,  within  those  narrow  limits,  we 
believe  that  such  enormous  quantities  of 
following,  were  obtained: — "b.c.  1000. 
to  Solomon  by  -^ay  of  the  Red  Sea — 

weight.  A.D.  1294.  Ransom  paid  to 
-eneral  of  Jalalu*a  din  lOiilgy,  Emperor  of 
3  Raja  of  Deoghar— 17,500  lbs.  of  gold. 
rt  of  spoil  of  Devara  Samudra  (Halabid, 
ented  by  Malik  Kafur,  to  the  Em- 
ilhi— 2,400,000  lbs.  of  gold.  a.d.  1309. 
18  of  Kales  Dewar,  Kaiah  of  Mabar 
}  of  gold,  equal  to  1 ,200  millions  sterling  or 
J.  of  gold."— (Gold  in  India.)  That  India 
reduced  this  enormous  quantity  of  gold 
obablc,  as  witness  the  yield  of  the 
inesfrom  1851-68,  viz.,  147,342,767  pounds 
what  we  may  well  doubt  is  that  &il  this 

have  been  derived  from  the  Wynaad. 
.t  which  strikes  one,  and  which  goes  to 
e  Wynaad  could  not  have  been  the  locality 
U  this  gold  was  obtained,  is  the  singular 
ns  of  cities,  temples,  &c.,  and  the  presence 
forests  of  vast  extent.  One  would  imagine 
such  immense  wealth  came  from,  there 
cations  of  its  influence,  in  the  shape  of  great 
mples,  tanks,  cultivation,  and  other  signs 
I,  be  most  common,  and  that  such  would 
i  result  of  unprecedented  wealth  we  see 
n  the  rapid  growth  of  those  marvellous 
rancisco  and  Melbourne— that  have  sprung 
nuess  far  more  desolate  than  Uio  Wynaa£ 
that  suggests  itself  iH,  if  wo  are  not  to  look 
aad  as  the  spot  from  whcnco  this  large 
^old  was  derived,  where  else  are  we  to  look  ? 
t  that  all  the  necessary  requirements  are 
I  examination  of  the  country  forming  a  great 


and  this  country  was  known  as  Mysore  at  the  death  of 
Hyder  Ali  in  jld.  1782— a  region  whose  gedogioal 
aspect  is  similar  to  that  of  the  gold-bearing  zegions^  of 
America  and  Australia.    Mr.  Eastwick,  in  an  article 
in  the  "  Qentleman's  Magazine  "  for  January,  1880, 
mentions  as  one  of  the  facts  illustrative  of  the  abundance 
of  gold  in   Southern    India,    part   of   the   spoil   of 
Dwarasamudra,  amounting  to  2,400,000  lbs.,  presented 
to  the  Emperor  of  Delhi,   by  E^f ur,  his   suooessfnl 
general.     The  ruins  of  this  ci^  are  to  be  seen  in  the 
vicinity  of  Halebid,   in  the  Hassan  district,  Mysore. 
It  is  said  to  have  been  destroyed  shortly  after  its 
capture  by  E^f  ur  by  another  of  the  mthleas  Mahomedaa 
invaders.    The  splendid  temples  still  in  eTi«t<Bnne  s^eak 
of  the  great  wealth  of  this  place.   Of  the  wealth  denved 
from  £dia  b^  Solomon  it  will  be  sufficient  to  say  that 
many  of  the  incidents  recounted  in  the  Ramayana,  B.a 
1300,  show  that  Mysore  was  at  that  time  in  a  flourish- 
ing  state.    Among  great  cities  of  more  recent  date  may . 
be  mentioned  Ik£ari,    Shemoga  district   U^i>*   1640J» 
where  gold  pagodas  and  fanams  were  eoineo,  many  of 
which  are  stul  to  be  seen  in  the  M^re   oountryy 
Bednur,  or  Nagur,  at  the  capture  of  whibhpiaoe  Hyder 
was  said  to  have  obibuned  twelve  millions  steninjg.  Hara 
he  estaUished  a  mint  where  gold  coins — ^Haidari  pagodas 
— were  struck  in  his  name.     VijfmyiaKar  (▲.D.  1565) 
identified  with  Hampe  in  the  Belhuy  district.    Abdni 
Razzak,  who  visited  it  in  1441  as  ambassador  from  the 
court  of  Persia,  speaking  of  its  wealth,  says — *'In  the 
kingf  s  treasuiT  are  chambers  with  excavations  in  them 
filled  with  mcuten  gold,  forming  one  mass.    All  the  in- 
habitants  of  the  country,  whether  high  or  low,  even 
down  to  the  artificers  in  the  bazaar,  wear  jewels  and 
gilt  ornaments  in  their  ears  and  around  their  neoksy. 
arms,  waists,  and  fingers."    It  will  be  presently  shown 
that  all  these  cities  were  situated  in  or  near  districts 
known  to  be  auriferous  in  the  present  day,  and  where 
mav  be  seen  ruins  of  mines  of  great  extent.    Of  the^  N. 
and  S.  Ponaar  (l^^gold,  aar — river)  it  will  be  suffioiBnt 
to  mention  the  villages  of  Nulloor  and  Coondoor,  on  the 
former,  and  Utchalam  and  Poonpillajr,  in  the  Salem 
district,  on  the  latter,  where  gold-wasmng  is  carried  on 
to  the  present  dav.    On  the  western  coast  gold  is  found 
in  the  Gungavelly  and  Gkursoppa  rivers,  N.  Ganaza, 
and  in  the  fieypore  river,  in  Malabar.     Ijie  auriferous 
reefs  and  old  workings  of  the  Wynaad  have  been  re* 
ported  on  by  Mr.  Brough  Smith,  while  those  of  EdUr 
have  had  more  than  justice  done  them  by  such  men  as 
Mr.  Munday,  Mr.  John  Harris,  Professor  Vazie  Simoiiy 
&c.,  who  have  examined  them  on  behalf  of  different 
companies.    But  it  is  not  to  these  localities  alone  that 
auriierous  reefs  are  confined,  but  scattered  all  over  the 
whole  area  are  gold-bearing  reefs  and  old  mines,  some 
of  the  latter  of  far  greater  extent  than  any  to  be  found 
in  the  Wynaad  or  Kolar,  and  it  is  believed  that  no  spot 
within  the  boundaries  mentioned  can  be  indicated,  whioh 
is  more  than  50  miles  from  the  nearest  ancient  working. 
Immediately  south  of  Kolar  is  Baramahal,  in  the  Madras 
Presidenov,  wrested  from  Tippoo  in  1792.    The  greater 
portion  oi  this  district  is  made  up  of  low  hills,  from 
1,500  ft.  to  4,000  ft.  hi^h.    In  the  northern  pwrt  of  this 
^Ustrict  are  the  Jaghires  of  Ba^ur,  Benki,  Shola- 
ghernr,  and  Eangundi,  the  mining  rijgphts  of  whioh 
have  been  purchased  by  several  companies.    About  ten 
miles  west  of  the  Coopum  Railway  Station  is  a  singular 
looking  conical  lull,  rising  about  600  ft.  above  the  sur- 
roundmg  countrv,  and  about  200  ft.  above  the  remainder 
of  the  ridge,  which  runs  north  and  south,  for  about  15 
miles.    T^e  top  of  this  peak  terminates  in  a  boss,  whioh 
overhangs  on  its  S.W.  side  and  gives  it  a  con^cuous 
appearance,  so  that  it  can  be  recognised  from  miles  off. 
This  hill  is  known  as  Mallax>akondah,  and  is  situated  in 
the  Eangundi  Jaghire,  Salem  district.     Half-way  up 
this  hill,  and  on  its  southern  face,  is  the  entrance  ii  ma 
adit  driven  into  the  heart  of  the  lull.    It  would  appear 
that  there  were  originally  several  of  these  drives  at 

■     fern  .1  1  _       J    xV        X_t L      •_ iSII^J      £—.  "* 


lose  sides  may  be  indicated  by  the  Eastern 

River  Kistna,  and  the  Western  Ghauts; .  different  levels,  and  the  topmost  is  now  filled  in  with 


allowed  at  bo  ozpentire  a  twrthwaj  being  oamtencted. 
n>e  qnarti  ii  higlilf  femigfaioiis  and  duk  oolonred, 
denae  m  oeatrs  and  caTemons  where  itjoina  the  oaajng 


le  prinoipal  reef 


—the  latter  a  kind  of  vitrified  slato. 

ia  about  10ft.  vide,  and  on  either    ^^___ 

reefs,  frcmi  2  ft.  to  2  in.  Sulphate  of  iron  ii  apparent 
in  Mnne  of  these,  and  it  is  not  difBooIt  to  collect  noirera 
of  nilphni  in  amall  qnantitiefl.  No  gtild  can  be  Men  in 
tin  qnarti  by  meana  of  the  naked  eye,  bnt  a  iniaU  piece 
of  a  fair  ounoea,  aroahed  and  washed,  gipee  innmnerabie 
gnina  of  fine  gold.  It  is  not  neceaaary  to  obooae  a 
particiiIaT  piece  of  quartz ;  sot  Mt  fnmi  the  diMt 
Wing'  about  may  be  tested  with  good  results. 
Two  mile*  south,  and  on  the  same  ridge,  ore 
two  other  niinea  within  half  a  ttijIh  of  ea^  other. 
tnw  more  northern,  called  "Qoolgnnta,"  oontiaU  of 
three  elroular  shafts  snnh  at  tlie  angles  of  a  triangle, 
whew  aide  is  50  ft.  The  shafts  are  ooonected  by 
a  at  about  10  ft.  from  surface,  bat  it  is  im- 
'o  tell  tlieir  extreme  depth,  owing  to  the  large 
I  of  water  in  them.  Great  heaps  of  d/brii 
,  )o  the  amoont  of  material  that  most  have  been 
eioavated.  BaU  a  mile  fi.E.  is  the  ~ 
nine,  the  entranoe  to  which  is  by  me 
each  about  7  ft.  nide  and  20  ft.  long. 
ia  about  60  ft.  deep,  and  at  one  end 
hob  (just  large  enough  for  a  smal 
throngb},  leading  into  the  adjoinii 
fnUjr  a  100  ft,  &om  surface.      " 

■Imigr  -   -   — 

l^gBOn  have  taken  op  their  abode , 

wga  innnmerable  and  young  pigcoDS  are  seen  in  the 
d^oflherook.  The  great  heap  of  excreta  of  the«e 
birds  (not  less  than  20  tt.  in  height]  testify  to  the  age 
of  these  mines.  The  whole  of  the  rocka  below  are 
mated  with  chloride  of  ammonia  (sal  anunoniao)  from 
the_  urine  of  the  pigeons.  The  quartz  is  of  a  yellowish 
white  oolonr,  and  pyritons,  and  ia  extremely  hard,  as  is 
the  casing,  and  it  u  wonderful  to  think  how  the  natives 
Muld  have  cut  through  sach  dense  Htnfl  with  their 
primitive  appliances.  One  sample  containing  viaible 
B^  wasohippedoflfromBleader  lOOft.  from Butfaoe. 
Two  miles  nirtber  aouth  is  another  large  mine  called 
"Nondymodok"  or  "  Baewana."  ITib  nativea  say 
that  Qua  mine  is  of  great  extent,  bnt  the  water  with 


higarulf, 

sns  of  two  sfaafU, 

The  upper  shaft 


the  top  of  the  hill.  Within  the  topm 
tioD  ia  a  large  cave  running  some  di> 
of  the  hill ;  and  within  this  cave,  ti 
mint  of  Bsllala  Rai  was  oonstruoted. 
say,  when  after  heavy  rain,  wat4 
mouth  of  the  cave,  Email  gold  ocdi 
picked  up.  This  locality,  with  ita  nn 
affords  ample  materials  for  the  aid 
miles  Bouth  from  this  plaoe,  ws  o 
worked  by  Tippoo,  in  the  Kolegal 
dialricl.  These  mines,  as  well  as  th 
Taluq  of  Chamrajnugnr,  Mysore 
filled  in,  it  is  said,  W  Tippoo,  and 
the  neigbbonring  villages  deported, 
genoe  ^  these  working*  reachins 
English,  under  Lord  ComwaUia,  wl 
frcm  this  direction.  The  mines  i 
are  of  great  extent  and  of  mnoh 
IS  from  this  region  that  all  the  g 
common  at  Hunipur  ia  suppoaed 
Land  for  mining  purposes  In  Ch 
Kollegal  has  been  aprdied  for,  by  a 

come  to  the  Neilghenies,  where  the] 
of  some  extent  at  Nnnjanaud.  deacri! 
Smyth  in  his  report  on  the  Wynaad. 
have  the  gcdd  fields  of  the  Wyns 
Skirting  North  Wynaad  ia  the  Hegg 
Hysore  Territory,  where  Kold  ia  a 
the  streams.  ("  Hysore  uaaetteer, 
BtiU  further  north,  in  the  Attiknp 
the  gold  field  of  Cmnnatagheiy,  neu 
mines  are  reputed  to  have  oeei  of  gi 
have  been  worked  ont.  The  famous 
— the  riobest  in  Uysore — is  said  to  h 
the  wealth  derived  from  theoo  mine 
few  washers  are  just  able  to  cam  a  p 
by  sifting  the  sands  of  the  neu 
during  the  moiwooiL  The  late  Ha 
made  an  attempt  to  work  these  fiel 
set  of  native  miners  for  about  a  miml 
were  obtained,  the  att«9npt  was  a 
twelve  years  ago  seveial  samples 
this  locaUty  by  Col.  Hill,  of  the  M 
with  a  request  that  they  mlg^t  be  ■ 
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nation  of  the  low  date  hills  to  the  west  of 
dd,  and  so  far  north  as  Sakarapatam  will  show, 
thejaze  in  some  places  actually  honey-oombed 
mines,  some  in  good  preeeryation,  others  filled  in 
CAm.  ETenr  stream  about  th^  hiUs  gives  a 
yield  of  gold,  showing  that  their  aunferous 
li  is  far  from  exhausted.  In  the  adjoining  Taluq 
xnhaOi,  are  numerous  mines  and  old  workings, 
>  common  was  this  metal  during  the  reign  of  the 
ihi  Ballala  kings,  that  a  local  tradition  has  it  that 
nlptors  employed  on  the  famous  Halebid  temple, 
(iftid  in  ffold  equal  in  quantity  to  the  dust  resultmg 
ttietoolmff  of  those  **  marvellous  elaborations  of 
lental  sculpture.'*  There  may  be  some  truth  in 
cmditian,  as  even  the  price  alleged  to  bo  paid  to 
MaoDB  would  not  be  too  much  for  work  that  has 
.  forth  the  following  eulogium : — *'  Some  of  these 
ir?ed  (on  stone)  with  a  minute  elaboration  of 
which  can  only  be  reproduced  by  photography, 
Day  probably  be  centered  as  one  of  the  most 
dlooB  exhibitioas  of  human  labour  to  be  found, 
in  the  patient  East."  {**  Fergusson's  Architec- 
*p.  397.3  These  temples  are  computed  to  have 
one  miUions  sterling.  Seventy  nules  due  west 
Halebid,  and  in  the  South  Kanara  District, 
Ave    the    celebrated    diggings  of  Moondabetta, 

miles    south    of  Mudu    Badari.      Here,    too, 
Man    enterprise    has  stepped  in,  and   after  one 
ro    failures  is   now    in  a  fair    waj  of  success, 
i-eaat  from  this  we  have  the  Honnah  fields  in  the 
9ga  District.    Of  the  richness  of  these  fields  we 
ndge  from  the  following  official  communication 
Ifr.  W.  Hill,  Deputy  Commissioner  of  the  Sbemoga 
et,  to  the  Commissioner  of  the  Nagar  Division, 
respectively  Kovmber  16andDecemberl6, 1878  : — 
only  place  in  the  district  where  gold  is  to  be  found 
Nulla  near  the  village   of  PulvanhuUe  in   the 
^Tihnllft  margin  of  the  Honnali  Taluq.    It  appears 
jold.  dust  was  formerlv  obtained  by  washing  the 
if  the  nulla.   The  right  to  do  so  used  to  be  farmed 
ider  the  head  '  Julg^,'  but  this  item  of  revenue 
abolished   in    1870.      Fide   Isthiar,    dated  28th 
mber,  1860,  the  amount  of  contract  realised  was — 
58,  R8.357  8a. ;    1858-59,  Bs.  264.     Since  then 
ILb.  weight  is  brought  weekly  to  the  market  at 
iti  for  sale  by  the  julgars   (sifters). ''     **  Since 
ig  my  letter,  No.  763,  of  the  16th  ultimo,  on  the 
waahed  out  from  the  sand,  or  rather  alluvium,  of 
alavanhulii  stream,  three  miles  south  of  Kyamti, 
e  the  honour  to  report  that  I  have  been  able  to 
the  spot  and  gather  the  following  further  par- 
m  :— (2.^  The  number  of  men  who  jgain  a  liveli- 
by  washmg  the  gold  is  about  20.     Their  number 
lormerly  greater,  but  several  have  boen  attracted 
kflr  the  last  ten  years  to  a  hill  called  Bijari  Gudda, 
y^flrRl  in  South  Kanara,  where  the  finds  are  said 
greater  and  the  work  mora  remunerative.    Work 
xied  on  in  Fulvanhulli  mostly  in  the  rainy  months, 
»gidar  workers  are  said  to  be  able  to  earn  as  much 
I.  50  in  the  season.    Once  and  again  small  nuggets 
let  with.    The  largest  found  was  about  ten  years 

1  oz.  14  dwts.  6  gra.  in  weight ;  another,  mora 
itly,  of  1  oz.  5  dwts.  17  grs. ;  and  a  third,  acci- 
illy  to  an  outsider,  of  1  oz.  1  dwt.  10  gra.  in  weight. 
quantity  of  gold  bought  annually  in  Nyamti  and 
yeighbourhooid  is  said  by  the  traden  to  be  1  lb.  1 1  oz. 
v^t,  of  the  value  of  Ks.  800.  I  beg  to  forward 
guul  specimen  of  the  gold,  valued  at  Re.  5 
)e  obugingly  returned  if  not  bought  for  the 
mm),  also  some  black  ferruginous  sand  with  minute 
oles  of  gold  (of  the  value  of  As.  3),  such  as 
Qy  found  by  the  washera.  The  process  followed 
iflm  is  very  simple.  Thejr  dig  up  the  loose  gravel 
vimn)  in  the  bed  and  sides  of  the  stream,  and 
Mg  ft  qnantily  of  it  in  a  small  trough,  on  a  slight 
ie»  iraiui  the  earth  out  about  three  or  four  times, 
saii  the  Imnj  gtooeB  Away,  tUl  only  the  light  bbiok 


sand  remains.    This  they  put  into  a  hollow,  flat,  round, 
wooden  dish,  sift  it,  if  the  particles  of  gold  are  visible, 
after  which  they  gather  them  together  with  the  use  of 
mercury,   which,  being  volatile,   is  afterwards  easUy 
separated.      The   diggings   aro   not  confined  to   the 
Palvanhulli  stream,  but  to  all  the  minor  streams  flowing 
from  the  hills  in  the  neighbourhood.     One  of  the  beet 
is  said  to  be  the  Surhona  stream,  near  Devikopa,  a  little 
off  the  Kumsi  Honali  road,  about  three  miles  N.W.  of 
Nyamti,  and  about  the  same  distance  from  PalvanhulU. 
The  chief  drawback  to  its  being  worked  is  the  want  of 
water.    The  Jalag^ara  (washera)  informed  me  that  th^ 
wero  well  awaro  that  gold  was  dug  up  from  pits  m 
Kanara,  but  they  explamed  that  it  would  be  useless  to 
attempt  it   here,  as  veins  of  gold  were   not   found 
embedded  in  the  quartz.     I  forward  specimens  of  the 
quartz,  slatey  rock,  gravel,  and  hematite  (iron  stone) 
picked  u^  by  me  at  the  heads  of  the  streams  from  which 
the  g^ld  IS  washed  down.    They  may  be  of  assistance 
in  enabling  Mr.   Brough  Sm^h,  with  the  foregoing 
information,  to  judge  whether  it  would  be  worth  while 
to  take  the  trouble  of  inspecting  the  locality.  Evidently 
the  prospects  of  finding  richer  veins  in  South  Kanara 
aro  greater."    It  is  a  noticeable  fact  in  Indian  polity, 
that  where  a  handicraft  has  been  confined  to  a  family, 
or  set  of  families,  for  a  lengthened  period,  the  people 
who  practice  the  calling  are  identifi^  with  it,  and  it 
becomes  a  caste  distinction,  as  much  as  the  well-known 
four  great  divisions  of  Brahmin,  Kchetria,  Veishya, 
and  Sudra.    The  goldsmith  is  as  much  distinguished 
from  the  weaver  as  the  Veishya  from  the  Sudra,  while 
the  barber  and  shoemaker  have  but  little  in  common 
beside  their  humanity.    Now,  in  Mysore,  we  have  the 
well-known  caste  of  julgara  (g^ld  washera),  not  very 
numerous  at  present,  perhaps,  yet  so  well  known  that 
the  commonest  ryot  can  tell  whom  you  want  when  yon 
ask  for  a  julgar,  thus  showing  how  common  the  calling 
must  have  been  at  one  time.     They  are  to  be  found  in 
some  numbera  in  the  vicinity  of   known   auriferous 
localities  throughout  Mysore,  and  their  presence  is,  in 
a  measure,  indicative  of  the  richness  of  the  reefs  there 
found.    O^e  other  fact  which  goes  far  to  prove  ^at 
gold  was  commonly  found  in  the  country,  is  to  be  seen 
in  the   geographical   nomenclature    of  the   province. 
Scattered  all  over  this  area  are  rivera,  hiUs,  towns, 
villages,  and  even  whole  districts,  whose  names  aro 
made  up  of  a  prefix,  meaning  g^ld,  and  a  distinguishing 
terminal.     It  is  not  to  be  expected  that  so  important  a 
mineral  as  gold  would  have  escaped  the  attention  of  the 
various  races  who  have  at  different  periods  conquered 
the  country ;  and  that  it  did  not  may  be  learnt  from. 
the  fact  that  we  have  Sanscrit,  Tamil,  and  Kanada 
expressions,  meaning  gold,  to  desiffoate  places  from 
whence  this  mineral  was  obtained.     Thus  the  Sanaorit 
for  gold  is  suvarna  and  himma.    So  we  have  the  rivera 
Survana-mukhi  (gold-face)  in  the  Kolar  district,  and 
Survana-vati  (gold-feature)  in  Chamrajnuggar,  and  the 
village  of  Survana  in  the  Honali    taluq.  Shemogft; 
Hemavati,  a  tributary  of  the  Cavery,  and  Hemagiri 
(gold-hill)^  a   large  bund   across  this  river   in   the 
Narsipur  Taluq.    In  Ejtnada,  g^ld  is  Honna  and  Chitmaf 
and  we  have  Hoimu-Hole,  Honnali,  Honnavalli  Honni 
Kambli,  Bhatta,  Honavar,  and  Chinnagherri.  In  Tamil 
we  have  Ponaar,  Ponoor — pon  being  Tamil  for  gold. 


PUBLIC  INSTRUCTION  IN  THE  PROVINCE 

OF  BOLOGNA. 

Consul  Colnaghi  states  that  the  law  of  compulsory 
instruction  passed  bv  the  Italian  Parliament  in  Julr, 
1877,  has  with  satisiactory  results  been  put  in  force  in 
the  commune  of  Bologna,  where  nearly  the  full  com- 
plement of  children  requ^ed  by  law  to  be  under  in« 
struotion  aro  present  at  the  schools,  with  the  exception 
of  the  monntfon  and  oonntzy  diatziotBy  where  numorial 


-liM  ba«n  {atiodnoMl  in  Ha  Bohooli  of  the  oommime  of 
Bok^iu  u  veil  M  in  tiune  of  Imola,  San  Qiorannl  in 
Fsmaeto,  B.  Qtargia  di  Fiona  and  other  dittriets. 
BcBumttiry  gTmnootio  marementa  perfomied  in  school 
time  on  the  benchee  are  earned  out  m  all  the  adhotds  of 
the  proTinoe.  The  number  of  eohoda  in  the  pnninoe 
of  Bolo^  in  the  year  1878-9  was  4S,  in  addition  to 
whloh  there  were  215  pnblio  evoningf  sohoc^  for  adolt 
male^  and  1E>!  public  t«e  day  schools  tor  adult  females. 
Of  uie  masters  enKa^ed  in  teachiiiK  at  the  eveninr 
•ohoola,  6  are  ecdeaiastica,  and  209  Ujmen,  210  hold 
pennanent,  and  5  provisicRial  diplomss.  Of  the  mis- 
treesesof  the  tite  day-acliools,  1S3  are  provided  with 
pennanent,  and  9  with  prOTimonal  diplomas.  Tbe  oren- 
Big  schools  are  open  oiil^  daring  the  winter  months,  the 
tttt  iaj  acliaole  dnrinK  the  whole  fear.  In  addition  to 
ttie  mnnioitial  grant  there  is  a  Qovemment  ■abaid]r  of 
16,300  lire  to  ha  dlTided  amoag  the  407  teachers  in  the 
pvopOTtion  determined  by  the  prorincial  sohcdastio 
oaanoiL  For  seooodarf  classical  inatmctioo  the  city  of 
Bologna  posMSMt  a  royal  Lyceum  with  101  scholars,  a 
onmmimat  gymnasiiun  with  236,  an  arrjiiinscopal 
agminarj  (tTocam  and  gTmnamnm)  with  03,  a  private 
IjMiWQ  audgymnadum  with  91,  and  two  other  private 
DTmnaaia,  one  with  7S  and  tbe  other  with  five  saholais. 
Vbe  dtf  of  Imola  oontains  a  communal  sobool  with  64 
boardva  and  "externes,^'  aud  an  opisoopal  aominary 
with  21  scholars.  Secondary  technical  eduoatum  is 
airen  in  two  communal  technical  BobooU,  one  divided 

'  faito  two  sections  at  Bolotfoa  with  330  inscribed 
adholara,  and  the  second  at  ImoU  with  63.  Bologna 
maintains  an  upper  female  school  with  76  pnnls,  30  in 
the  pnpatatory  class  and  46  at  the  sohooT  There  are 
two  GoTemment  normal  schools  for  Hut  izxstniction  of 
masters  and  misbeaaes  for  the  elementary  schools ;  Uiey 
an  provided  with  22  teachers,  and  are  attended  by  an 
avawe  of  abont  200  stndenta.  For  higher  education 
the  celebrated  University  of  Bologna  Ktill  flourishes,  and 
malotafaia  a  good  reputation  by  the  aseistanoe  of  dis- 
tinguished prDfessors ;  It  oontains  four  faculties— J  oris- 
prudence,  medidne  and  sorgery,  mathematical  snd 
physioalsdenoBB  (to  which  a  schoolof  ajnpUcation  for  dvil 
engineers,  maintMDed  in jtart  hj  the  Qovemment  nod 
putl^  by  the  mnnicdpality,  province,  and  other  in- 
atitntiona  has  been  added),  and  philosophy  and  lettera, 
—5.1.  — 1 J 1 .  g„4  Is  frequented  by  about 


1  be  devoted  pai 


period  half  v< 
ment  of  a  sol 
teaching  mathematioe  applied  to  • 
to  revrard  any  iaventionj  uut  migb 
in  connection  with  art,  industry,  o 
other  half  is  to  be  placed  at  oom 
another  period  of  thirty-one  yea: 
division  is  again  to  be  gone  throngl 
of  the  property  will  taxe  placo  this 
lire  will  be  available  for  the  pnrt 
1911,  the  amount  to  be  divided  will 
1941,  1,435,902  lire,  and  so  in  a  o 
ratio.  If  the  commune  of  Imola 
the  wishes  of  the  testator,  the  le, 
of  Bologna. 
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to-  and  dynamo- dtetric  machina  for 
ijig. — E!e<^tric  lighting  bgmtant  of  the 

lental  prindplea  which  underlie  nil 
trie  machines  ore  the  four  great  prin- 
red  by  Oersted,  in  1819,  by  Ampere 
.  1820,  and  by  Faraday,  in  1831.  In 
discovered  the  action  of  a  cnrrcut 
m  a  maADct.  In  1820,  Ampere  dia- 
iction  of  magnets  and  currents  on 
wtrioity  in  their  neighbourhood,  and 
tax  Ango  showed  that  currents  of 
■duoed  magnetisation,  thus  laying  the 
if  deotro-magnetism  ;  and  in  1631 
'ed  that  induced  corrents  were  pro- 
motion of  magnets.  All  machines 
endon  of  work  int^i  electricity 
'araday's  great  diaoovery  of  the 
,  derived  from  the  relative  motion  of 

eotric  maohinea  are  divided  into  two 
MOOiding  as  they  famish  continuous 
tonate  corrents.  All  such  machines 
«a  f ar  as  regards  the  currents  in  the 
e  ounents  are  made  to  flow  always  in 
otion  in  the  external  dronit,  in  con- 
it  machines,  by  moans  of  a  conuuu- 
mnea  tiie  contact  at  every  half-turn. 


The  machines  of  Pixii,  in  16132,  followed  by  those 
of  Saxton  and  Clarke,   were  the  first  continiiona 

irrent  macliinea.  From  these  we  may  pass  to 
Wbeatstone's  introduction,  in  1645,  of  electro- 
magnets  in  plaoe  of  permaiicnt  magnets,  to  produce 
the  magnetic  field.  In  I654,M8SBrs.WemorSiemens 
and  Ealsko  introduced  the  Siemens  armature,  in 
which  the  coU  is  wound  longitudinally  in  a  groove. 
The  strength  of  the  continuous  current  depends  on 
the  velocity  of  rotation,  on  the  length  of  tbe  wire, 
and  on  the  power  of  the  magnetic  field  formed  by 
the  magnets. 

It  is  remarkable  Hiat,  in  ISM,  Hjorth  originated 
an  idea  which  was  some  13  years  in  advance  of  his 
time ;  he  patented  an  improved  magneto-eleotrio 
battexy,  in  which  the  currents  indnoed  in  the  re- 
volving armature  pass  round  the  elecbtj-magnote, 
and  inoreaae  their  magnetism,  and  so  increase  the 
induced  cnrrentaatoomponndintereetratA.  This  was 
the  celebrated  prindple  afterwards  re-disoovered 
by  Biemeos  and  by  Wheatetone  simnltaneoualy 
in  18ST,  which  hasformed  the  bosisof  all  dynamo- 
electric  machines,  and  which,  for  equal  power,  ore 
cheaper  and  more  compact  than  all  other  magneto- 
electric  machines. 

Dthaho-electkic  UAOHnrEa. 
In  February,  1867,  Dr.  Siemens  and  Sir  Charles 
Wheatstone,  on  the  same  evening,  presented  to  the 
Boyal  Society  their  two  papers,  "  On  the 
augmentation  of  the  power  of  a  magnet  by  the 
reaction  thereon  of  currents  induced  by  the  magnet 
itself."  According  to  the  principle  tten  put  for- 
ward by  Dr.  Siemens,  the  rotating  armature,  the 
electro- magnet,  and  the  external  resistance,  such 
as  an  electric  lamp,  are  joined  up  so  as  to  form 
one  simple  oircnit.  A  small  amomit  of  magnetism 
is  communicated  to  the  electro -magnet,  so  that,  on 
rotating  tbe  coil,  a  current  is  induced  alternately 
in  oppOBlto  directions,  and  otter  being  reduood  to 
the  same  direction  by  a  commutator,  this  current 
passes  throngh  the  coils  of  the  electro-magnet  in 
such  a  direction  as  to  make  it  stronger,  M 
enabling  it  to  react  on  the  armature.  Thus  the 
magnet  and  the  armature  act  and  react  on  one 
another,  strengthening  the  magnetic  field,  and 
continually  strengthening  the  induced  corrents. 
Sir  Charlos  Wheatstono  put  forward  the  same 
principle,  and  called  attention  to  the  fact  that  at 
the  first  instant  of  completing  the  combined 
oircnit  the  effects  are  stronger  than  they  are 
permanently.    Tbe  principle    of   these  dynamo- 


*-^ 


Fio.'A. — UyHixo-ELEorBio  Uacbdib. 


electric  machines  is  clearly  shown  in  the  figure  A, 
wl;ero  N  and  B  represent  U»e  poles  of  the  eloctiqi- 
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Banted  by  an  eleotrio  lamp.  Sir  Chailea  Wheat- 
rtone  alBO  pointed  out  tnat  a  very  remarkable 
inoreftae  of  ail  the  e^ctd  is  observed,  when  a  shunt 
ia  employed  to  divert  a  great  portion  of  the 
cnrreoit  fram  the  electro -magnet.  By  that  means 
four  inches  of  platinum  wire,  '0067  in.  diamotar, 
was  made  to  glow.  A  certain  resistance  in  the 
■hnnt  was  found  to  be  neoessary  to  pToduce  the 
txAt  efibots,  so  as  neither  to  weaken  the  magnetiam 
too  much,  nor  to  sive  the  current  too  mndi  work 
to  do  in  heating  a  high  resistance. 

In  addition  to  this,  Bit  Charlea  Wheatstone 
showed  that  tiie  effects  above  desoribed  are  far 
inferior  to  the  effeota  obtained  by  placing  tie  work 
to  be  done  in  the  shimt  cironit.  Thus  serflD  inches 
of  wire  were  mode  to  glow  in  the  shunt,  when  only 
four  inches  of  the  same  wire  would  glow  in  the 
original  circuit.  There  is  thus  a  double  advantage, 
for  there  ia  no  loss  of  resistance  by  introducing 
the  shtint,  the  resiitanoe  of  the  shunt  being  thi 
— '"'^ n  which  the  useful  work  is  done. 


Pro.  B.— DTNiifO-EbEcmic  MicnnfB. 


This  improvement,  SDggest«d  fay  Bir  Charles 
Wheatstone  in  18&4,  and  now  being  adapted  by 
Dr.  C.  W.  Siemens  in  his  latest  dynamo-electrio 
maohines,  ia  very  well  shown  in  figure  B,  for 
which,  as  well  as  for  the  other  figures  illustrating 
this  lecture,  I  am  indebted  to  the  kindnesB  of  the 
Director  of  La  Lumiirt  Eleclriqut. 

Wheatstone  also  showed  that  the  efFeots  are 
much  less  influenced  fay  a  reaiBtance  in  the  electro- 
magnet branch  than  in  either  of  the  other 
branches.  Thus,  with  about  four  inehee  of  gl 
ing  platinum  wire  in  circuit,  the  addition  of 
about  five  inches  of  platinum  wire  in  tbo  arma- 
ture branch,  or  in  the  shunt,  produced  a  j-inch 
glow,  whilst  four  feet  of  the  aome  wire  was 
required  in  the  electro- magaet  branch  to  reduce 
theglowtothroe-fourthaof  aninch.  Dr.  Siemens 
has  shown  that,  for  tbe  greatest  efficiency,  the 
resistance  of  the  rotating  coil  must  he  amaU,  faut 
the  reeiatanoe  of  the  electro-magnet  may  be 
increased,  and  that  in  both  coaes  the  wires  ahonld 
not  be  smaU,  but  of  oonsiderafale  diameter. 

The  QauocE  Biso. 
In  the  Oramme  armature,  coils  of  wire  an 
wound  in  lections,  all  in  the  same  direction,  round 
Bring;  and  Midi  section,  when  a  current  is  flowing 
tbnnuji  it,  maybe  regarded  as  an  electro -magnet. 
3oe  abnilu  pdea  of  aU  'Oa/an,  vaiktnal.  ^iMt^ni- 


magnets  will  point  in  the  same  dindi 
the  ring.  CSonaider  only  one  of  IW 
magnets  with  its  north  pole  directed  Ur 
south  pole  of  another  m^uet,  it  will  be 
towards  it,  and  with  greater  and  grata' 
nearer  it  approachea ;  on  passing  tlu  u 
its  own  south  polo  will  be  presented  to 
pole  of  the  fixed  magnet  which  it  btijm 
and  its  motion  will  be  contdnDed  in 
direction. 

Now,  suppose  no  current  to  be  flovi 
ring,  then,  on  applying  force  to  prodnn 
motion  as  before,  the  induced  cnnent  ^ 
the  opposite  direction,  i.e.,  as  the  cd 
toward  the  south  pole  and  past  it,  tli 
current  in  the  ooil  is  round  the  ting,  u 
it  from  behind,  in  the  direction  oppo 
motion  of  the  hands  of  a  wat«h. 

With  right-handed  winding  of  the  i 
ring  like  a  cork-screw,  the  current 
toworda  the  obaerver,  or  in  the  oppoot 
to  the  motion  of  the  ring  on  the  aide 
south  pole. 

If  we  consider  a  section  of  the  rin 
preaches  and  goes  away  from  the  north 
magnet,  the  induced  current  in  the  ' 
obaerver  looka  at  it  from  behind,  wil 
same  direction  aa  the  hands  of  a  wat 
that  the  current  will  be  away  from  the 
in  the  same  direction  as  the  motion  of 
tho  side  nearest  the  north  pole.  Hcd 
flow  opposite  ways  round  the  ring 
halves  of  the  ring,  and  meet  at  points 
from  the  two  poles. 

DYWAMO- ELECTRIC  MACmiil 
When  the  armature  of  a  dynamo 
turned,  the  amount  of  work  which  is  | 
means  of  it  is  proportional  to  the  numb< 
the  armature  per  minute.  If  the  same  ci 
through  the  electro-magnet  and  the  art 
the  current  in  one  acting  on  the  cu 
other  will  attract  or  repel  it  with  a  fi 
tionol  to  the  product  of  two  currents, 
square  of  the  current.  The  action  I 
currents  is  increased  four-fold,  when 
in  each  is  doubled.  Hcnoe,  when  such 
used  as  a  generator  of  an  electric  c 
external  work  which  can  be  done  by  t 
in  the  eleotric  aro  or  elsewhere  ia  pro 
the  square  of  the  current. 

Ubb  of  Separate  Ezcitixg  JIa 
In  all  dynamo-electrio  nm-fci-af.  wh( 
current  pasaea  round  the  magnet  and  tb 
any  disturbance  in  the  reaiatanoe  oi 
circuit,  in  the  electrio  aro  for  instant 
altera  the  current,  and  this  t^t«n  the 
the  magnetio  field,  whioh  again  product 
diaturbanoe  in  the  current,  ao  that  any  < 
is  int«nsifled,  just  a*  the  permanent  na 
the  iron  core  is  intanaiflied  br  the  aa 
cuirent  in  the  mmiTiinft  on  itaeU. 

To  obta^  greattv  T«gnlarity,  THU 
proposed  to  employ  a  ■apmte  eoDtiiwn 
machine  to  give  a  pennaikont  laagitfts 
to  revolve  me  armatnn  tA  ttia  Hocn 
between  tiie  poles  of  ttio  iiMfBetvW 
1?  the  flnt  nwohia*.    Jactdvtofidt 
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ottio  lightiiig  or  for  other  purposes,  we  have 

txom  tbe  laws   of   Ohm  and  Joule,    that 

nomcEuts  of  onirent,  and  of  the  work  done  by 

pvent,  must  be  made. 

b&«  last  lecture  I  indicated  four  methods  of 

S*  sooh  measurements,  viz. : — 

be  galyanometer  method, 

lie  neat   method,  i.e,,  by  the   change  of 

e^tore  produced  by  the  current  in  a  wire  of 

K^Qiistanoe. 

tie  electrometer  or  potentiometer  method. 

^  electro-dynamometer  method,  i'.«.,  by  the 

iion  between  different  parts  of  the   same 

t. 

siciBKOY  OP  Magnetic  and  Magnbto- 
ELECTAio  Machines. 

e  take  a  battery  in  a  closed  circuit,  we  know, 
:lie  laws  of  Faraday,  that  the  amount  of 
t  produced  is  directly  proportional  to  the 
is  of  the  chemical  elements  decomposed  in 
f  the  cells  of  the  battery,  the  quantity  of 
Molved  in  the  battery  being  a  measure  of  the 
ty  of  current  which  has  passed.  According 
Iaw0  of  transformation  of  energy,  the  work 
I  the  chemical  actions  is  here  equivalent  to 
A  done  in  heating  the  circuit.  We  may 
i  the  energy  or  the  work  done  by  electric 
B  in  the  same  way  as  we  express  the  energy 
id  of  water  by  ti^e  pressure  multiplied  by 
Y  of  water.  The  electro-motive  force  corres- 

0  pressure,  and  the  current  flowing  to  the 
y  of  water,  so  that  the  work  done  by  the 

ifl  the  product  of  electro-motive  force  by 
ntity  of  electricity. 

vork  which  can  be  done  in  the  circuit  is 
^nrliere  Eq  is  the  electro-motive  force  of  the 
.  and  this  is  spent  in  heating  the  resistance. 
Bq  Co  =  Co'  B,  where  Co  is  the  current 
m1  through  a  resistance  B.  Now,  if  any 
of  the  circuit,  carrying  a  current,  be  set  in 
,  under  the  action  of  exterior  magnetic 
or  under  the  influence  of  the  mutual  re- 
of  the  currents  in  the  fixed  and  movable 
hen  the  equivalent  to  the  chemical  actions 

battery  will  be  spent  in  producing  the 
;  of  the  conductor,  and  partly  in  doing  the 

1  the  electro-'dynamic  or  magnetic  forces. 
anting  the  work  done  in  producing  motion 
md  the  current  in  this  case  by  C,  we  get 
s  C^  B  +  ^*  ^^  work  K  is  equivalent  to 
emal  work  done  by  the  current  C.  Now, 
temal  work  K  gives  rise  to  an  opposing 
-motive  force  in  the  induced  circuit,  and  the 

of  this  induced  current  is  E  C  =  K  :  or 

:  18  the  electro-motive  force  due  to  induc- 

efficienoy  of  an  induction  machine,  when 
I  a  motor,  is  the  ratio  of  the  work  K  to  the 
fork  K  +  C*  B,  i\e.,  the  ratio  of  the  electro- 
force  of  induction  to  the  total   electro- 
force  of  tiie  battery.    The  eflficiency 
_E   _  K  _        1 


B. 


K  i- C«  R  ■"  1  +  CMR 


K. 


etfeotive  work K  =  E  C  andC  B  =:  So  — E. 

E.(E..-E). 
or©,  ii.«  1^ 


K,  then,  a  battery  of  electro-motive  force  Eo  be 
employed,  and  an  induction  machine  be  employed 
as  a  motor,  then  the  effective  work  depends  on 
the  product  of  two  quantities,  one  of  which  in- 
creases as  fast  as  the  other  diminishes. 

Now,  if  one  quantity  increases  as  fast  as  another 
diminishes,  their  product  is  greatest  when  the  two 
are  equal.    Hence  such  a  machine  is  most  effective 

when  E  =  Eo  —  E,  i.e.,  when  E  =  -5-E0,  so  that 

K  =  C«B  and  p  =  i. 

Half  the  work  of  the  battery  is  then  spent  in 
heating  the  circuit,  and  the  other  half  iu  doing 
the  external  work.  This  corresponds  to  the  case 
where  the  strength  of  the  battery  current  is 
diminished  by  one-half  through  the  effects  of 
induction.  If  the  same  machine  be  employed  to 
produce  a  current  of  electricity  by  applying 
external  work  to  it  to  turn  it,  then  the  energy  of 
the  induced  current  is  equal  to  the  work  done  by 
the  currents  during  the  motion,  or  K  =  E  C.  If 
K  is  greater  than  E  C  at  first,  then  the  machine 
will  go  faster  and  faster,  and  E  and  C  will  increase, 
until  the  product  becomes  equal  to  K,  when  the 
motion  will  remain  steady.  Hence  such  a  machine 
should  give  induction  currents  of  the  greatest 
efficiency  when  used  as  a  motor. 

The  above  conclusions  have  been  arrived  at  by 
considering  the  attractive  and  repulsive  forces 
between  different  parts  of  a  battery  current,  where 
the  electro-motive  force  of  the  battery  does  not 
chancce. 

Magnetic  Machines. 

The  same  reasoning  will  apply  to  the  case  whei*e 
a  permanent  magnet  is  used  in  place  of  the  original 
battery  current,  a  closed  circuit  being  moved  in  the 
magnetic  field,  or  a  magnet  moved  in  the  neigh- 
bourhood of  a  fixed  coil.  In  fact,  the  theory  of 
Ampere  requires  that  a  small  closed  current  should 
be  equivalent  to  a  magnetic  molecule,  and  so  a 
collection  of  equal  small  closed  currents,  all  goinjg 
the  same  way,  and  occupying  a  given  area,  is 
equivalent  to  a  collection  of  equal  magnetio 
molecules  with  their  poles  in  the  same  direction, 
i.e.,  to  a  magnet.  But  a  collection  of  equal  small 
(dosed  currents  all  going  the  same  way,  and 
occupying  a  given  area,  is  equivalent  to  a  current 
aiound  that  area. 

We  may  readily  express  the  efficiency  of  magneto- 
electric  machines  by  a  formula.  Taking  A;  to  be 
the  effective  work  done  by  a  unit  current  in  one 
turn  of  the  armature,  and  n  the  number  of  turns 
in  a  minute,  and  C  the  strength  of  the  current,  the 
total  effective  work  is  C^nk ;  and  the  work  doaein 
overcoming  the  resistance,  B,  of  the  circuit  is  C'B9 : 
hence,  by  Joule' 's  and  Ohm's  laws,  if  E  be  the 
electro-motive  force, 


EC  =  C^nl'  +  C»R. 
Hence  the  efficiency  = 


1 


C^nk  -f  C»R  =  1-f-^ 

nk 

Thus,  for  a  given  resistance,  the  greater  the  number 
of  turns  of  the  machine,  the  greater  is  the  efficiency, 
and  the  higher  the  resistance,  the  less  the  efficiency. 
This  formula  shows  that  machines  and  lamps  of 
high  resistance  can  only  be  efficient  when  the 
machines  are  revolving  at  a  high  speed. 
We  may  represent  the  efficiency  of  batteriee  or 
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magnetic  mnchioGB  which  are  employed  to  drive 
an  eloqtro  -  motor,  such  as  a  dynamo-elecrtric 
taochino,  by  a  diiigrani  from  La  Luruiere  EUttriquf, 
in  which  the  eleotro-motiTe  force  of  the  batten?  or 
exciting  machine  is  measured  □□  a  horizontal  line, 
and  eitbcr  the  currcat  or  the  energy  expended  is 
roprosentcd  by  vertical  linea.  The  total  oleotrioal 
energy,  ri^preaentod  by  a  straight  line  (ill.),  is  the 
Bom  of  the  effective  work  (rv.)>  and  the  loss  of 
energy  by  heating,  &a.  (vi,). 


Ito.  c. 

^         -               -/ 

^         -            ^ 

"t\     7 

^-J'J-^- 

^  V 

^v    \J5 

!^x__: 

-,^^   \i^- 

7       ,     -i>i 

u.  Strength  ot  current. 

III.  Euorgy  converted  into  electrioity. 

IV.  Elfootive  work  in  the  oitomsl  uicuuit. 
V.  Tho  eiGciBnoy. 

VI.  Energy  uot  oouvortud  into  iiaofnl  work. 

It  will  be  seen  that  when  tho  ofBciency  ia  J,  the 
pntatest  amount  of  effective  work  is  produeed,  and 
this  amount  of  work  is  one-half  tho  total  electrical 
energy.  Since  tho  oloctro -motive  force  is  propor- 
tional to  tho  number  of  revolutions  a  minute,  this 
diiigram  gives  the  effootivo  work  aail  efGoienoy  at 
diifcrent  s]>eedfl. 

In  thfl  csBO  where  tho  fixed  and  the  movable 
parts  of  the  niBohino  are  elootro-magoets,  and  th( 
Bnine  cmrimt  passes  rouud  both,  then  we  have — 

(I.)  The  uction  of  tho  onirents  on  one  another. 

(2.)  The  action  ot  the  fixed  magnetic  core  ol 
the  moveable  coil,  and  of  the  moveable  magootio 
core  on  the  fixed  coil. 

(3.)  The  action  of  tho  two  magnetic  cores  on 
another. 

Henoe  the  value  of  k  is  of  the  form  al-}-  ira  + 
nii*,  where  n,  fc,  c  are  constants,  and  m  depend* 
the  magnetic  properties  of  the  cores. 

Bach  of  those  actions  ariaosfrom  the  inflnenoo  of 
two  equal  currents  on  one  another,  und,  therefore, 
will  be  proportional  to  tho  square  of  the  current, 
and  to  the  number  of  turns  of  tho  coil  in  a  minute, 
so  that— 

K  is  proportional  to  »  C  [n  -J-  im  -}-e"i') 
and  the  efficiency — 


TTio  most  importaut  pari  of  tho  action  in  such 
nscbiflCB  depends  on  the  Orciiow  ot  tiw  V«(o  ' 


netio  cores  one  upon  another.  Thf 
between  the  fixed  and  the  moveable  cop 
great  disturbance,  in  conscqueaoe  of  th 
taking  up  their  fall  magnetism  ini 
requiring  time  for  their  full  magaetisoti' 
sequence  of  thi.i,  in  all  dynamo-eloctrio ; 
is  necessary  to  allow  the  rotatioa  to  go 
"-  angle  determined  by  the  ret»nl«l 
ygnctigm  of  the  cores,  before  taldni 
current  from  the  machine  to  do  ex±» 
'n  order  to  get  the  greatest  ( 
„  for  making  contact  must  in  sa 
shifted  round  in  the  direction  in  which 
is  taking  place.  Faraday  attributed  tl 
tiiin  to  tlio  time  requircMl  to  develop  tb 
currcnU  in  the  molecules  of  tho  oiagne 

Altehnate-Cubrknt  Maoneto-M 
In  alternate -current  machines,  there 
mutator  for  making  tho  current  conti 
the  currents  from  tlic  coil  ore  collects 
through  the  external  resistance  in  opp 
tiouB  for  every  half-turn  of  the  arms 
earliest  of  these  was  the  "Alliance" 
eleotrio  luachine,  which  has  been  ado[ 
French  Government  for  lightbotiie  ill 
Holmes  converted  this  into  a  continue 
machine,  and  was  the  first  to  prodnoi 
the  oleotrio  light  on  a  grand  scale  for 
illumination.  He  afterwards  removed 
mutator,  and  again  converted  it  into  an 
current  machine. 

Tho  four  methods  of  placing  tho  coils 
volving  wheel,  in  machines  for  electA 
whici;  liavo  been  employed  in  lighthoi 
been  Huuuued  up  fay  Mr.  Douglass : — 

1.  In  Ilolmes'a  magneto-electric  ml 
bobbins  are  arranged  transversely,  with 
parallel  to  the  axis  of  rotation  around  i. 
ferenco  of  the  wheel. 

2.  In  Siemens'  machines,  the  wires  ■ 
wise,  and  revolve  about  the  long  axis  ol 
on  which  they  are  wound. 

3.  In  Gramme's  machines,  the  wires  ft 
around  a  ring. 

4.  In  the  Do  Meritons  machines,  thi 
wound  as  in  tho  GrantuiQ,  but  ore  di 
separate  parts,  which  are  insnlated 
another,  and  passing  in  succession  il 
opposite  poles  of  magnets,  give  off 
currents. 

The  SIEJIEK3   ALTERKATE-CTBEEirr  J 

A  central  disc  carrying  bobbins  is» 
angles  to  a  shaft,  and  revolves  between  < 
electro-magnets  ranged  in  circles  on  M 
tho  disc,  having  their  axes  piirallel  ta 
The  bobbins  have  no  iron  cores,  and  soti 
caused  by  magnetisation  and  dcmagne 
the  iron  is  avoided.  The  elcctro-ini 
excited  by  a  small  Siemens  oontinno 
machine. 

This  is  similar  to  WQde'i  dynan 
machine,  which  he  produced  in  lEKW,  ( 
in  the  coils  on  his  cast-iron  disc  Wilde  } 
iron  cores,  and  arranged  then  ao  M  to ' 
groups  of  four  oaoh.  The  onmot  IK 
thcs  
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ea,  amoged  so  M  to  be  excited  by  a  separate 
jOns  oanent  maohine,  thete  is  one  whieh  has 
■acn  iunnted  I7  M.  Oramme,  in  which  the 
of  tbe  Gontitinoiu-ciirTent  machinp,  which 
the  magneto,  is  placed  on  the  some  axis 
e  rotating  ammtnTo  which  gave  the  alter- 
rrento,  so  that  the  two  turn  with  the  same 
',  and  the  combined  machines  run  at  the 
kte.  This  is  much  aimpler  than  having  two 
ea,  and  it  it  called  a  self-acting  machine. 
1  prindples  which  I  have  already  explained, 
ratest  amount  of  efitetivo  work  or  yield 
d  from  an  alternate-current  machine,  driven 
parate  exciter,  i»  not  more  than  £>0  per  cent, 
electiical  work    given  out  by  the    first 


Junin  has  found  that,  in  the  Alliuioe 
le  for  electric  light  and  giving  alternate 
;■,  the  strength  of  current  can  be  calculated 
I'a  law,  considering  the  electro-motive  force 
Xiirtional  to  the  velocity,  but  replacing  tho 
ioe  of  the  bobbins  by  a  resistance  about 
imee  as  great.  The  resistance  to  be  added 
ortional  to  the  velocity  of  the  machine. 
faeoreticol  determinations  of  the  efficiency 
lunea  are  complicated  by  tho  retardation  of 
laaation  of  the  magnets,  which  nocessitatea 
gB  of  position  of  the  commutator  in  tho 
m  of  the  rotation  of  the  armatuto.  If  this 
I  were  not  made,  then  it  would  bo  possible, 

bobbin  in  which  the  wire  reeistimco  was 
to  get  currents  in  opposite  directions  when 
il  is  rotated  at  different  rates.  For  slow 
n,  the  galvanometer  needle  is  deviated 
aide ;  on  increasing  the  velocity  of  rotation, 
rrent  is  increased,  at  last  reaohoa  A  nuuu- 

and  beyond  that  diminishes  rapidly  to 
g,  and  becomes  negative ;  as  tho  velocity  if 
creased  the  current  reaches  its  greatest  nega- 
Jue,  and  then  increases  again,  and  may  have 
I  Bach  fluctuations. 

rffidencv  of  the  Siemens  dynamo-electric 
nee  has  lioen  examined  exporimentallj 
.  W.  Siemens,  who  has  ccuununicated 
I  of  his  inveHtagations  to  the  Hoyal  Society, 
J  Dr.   Hopkinson,  whose  results  are   pub- 

in  the  "  Transactions  of  tho  Instiiution  of 
mical  Engineers;"  also  M.  Hospitalior  and 
I.  Auerbaui  and  Ueyer  have  experimented 
amme  machines,  and  M.  Maacart  and  Angot 
nnsideTed  the  subject,  both  theoretically  and 
sally,  in  some  excellent  papers  which  have 
liven  in  the  "Journal  de  Fbjsique." 
ing  the  experiments  of  M.  Hospitalier  b 
in  La  Lvmitre  EUctrique,  we  get  the  resulti 
wn  in  the  diagram. 

Dtal  reelstanco  of  tho  macUno  bofoio  the 

cnicrimcDt, was    1-lB 

,  „        of  the  heated  bobbin 7 

,  „        of  the  heated  electro-magnet    '72 


The  scale  for  cwrento  (n.)  is  1  cm.  for  10  weberv. 
Tho  seals  for  work  (m,  and  IV.)  is  1  cm.  for  20  kilo- 

gramm^tres. 

Curvo  (v.)  represents  the  effidenoy,  t.e.,  the  ratio 

of  the  effective  work  in  tho  onter  drcnit  to  the 

total  work  converted  into  electricity. 

This  curve  expresses  the  ratio  of  the  extomal 

work  to  the  total  woik  produced,  and  approaches 

the  value  unity  ^  the  reeistAnoe  is  inoTMsed ;  but 

for  high  resistanoes  very  little  work  is  produced. 

Fia.  D. 


instances  are  laid  down  on  tho  horizontal  line 

he  scale  of  1  cm.  per  ohm. 

»la  of  eloctiv-motivu  force  (l.)  is  1  cm.  for 

'oU*. 


A    YT 

vt:  i — 

t""    A  "Sfi" 

''  yv 

it"  ^\X 

.   'i^^Xx 

:  ::^i.S4 

-  -J     v^ 

"   f      y^- 

:  ::. .  ^-^^ 

Eleotromotivo  foroo. 

Strength  of  current. 

Ecerg;  oonverted  into  eleotridty. 

\i  sefol  work  in  tho  external  eiranit. 

Ef^oienoy. 

Prom  the  curves  it  would  appear  that  thia 
Gramme  machine  does  most  effective  work  in  the 
outer  current,  without  greatly  heating  the  internal 
drcnit,  when  the  total  n>siBtanoe  is  about  4  ohms, 
i,e.,  when  the  external  resistance  is  about  twice  aa 
great  as  tho  internal  resistance.  For  leas  resist- 
ances the  machine  is  greatly  heated  from  tho 
amount  of  iotomol  work  consumed,  and  for  higher 
resistAncea  the  work  converted  into  electricity 
becomes  very  small.  The  following  numberi  give 
the  results  of  one  experiment  with  the  dynamo- 
machine  :- 


Jo.  of  ti 


1.0 


External  teeistanco   2'7  ohms 

Currcnt    255  webcta 

Electro- motive  power  107volbi 

Total  work   convBrted  into  eleo- 
tridty         3(M  h.p. 

Efieetivo  work  in  oxtcnittl  circuit       2'38  L.-p. 
The  efGciency  in  this  case  is  65  per  cer.t.      Tho 
effective  work  in  the  outer  circuit  is  not  more  tbaa 
50  per  cent,  of  the  total  work  done  to  produce  it. 
With  Ooauue  Machinx. 
In  Auerboch  and  Meyer's  experiments  tor  800 
revolutions  a  minute,  the  maximum  electro-motive 
force  is   76    volts,    and    for    51    volts,   or    two- 
thirds  of  the  maximum  value,  there  ia  a  current 
of  6'5  webers  through  a  resistance  of  7*8  ohms. 
Below  this  value  the  current  is  unsteady.    With 
Uiemcns's   machine,    a  speed   of   700   rovolutions 
a  minute  gave  a  maximum  electro-motive  force  of 
7G  volto,  and  for  51  volts  there  is  a  current  of  IS 
webers  throngh  a  reaistuiDe  of  '66fi4  ohmi-    With 
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a  HTi>]i  Biemens  maohine,  a  speed  of  1,000  i«volu- 


tioofl  per  minute  gave  a  maxmiiD 


electro- motiTe 


force  o(  42  volta,  and  tor  two-thirdB  of  this, 
Toltg,  the  current  was  11'2  webera  Uirough  abont 
2*2  ohnu  reBJBtaiioe. 

Dr.  Hai^inBon  has  investigated  the  way  ui 
which  the  eleotro-niDtive  foico  in  a  Siemou 
machine  depends  on  the  current.  He  has  shown 
that:— 

(1.)  The  eleotro-motivo  force  is  for  a  given 
emrent,  proportional  to  the  speed  of  revolntion 
of  the  armature. 

(2.)  That  the  electro -motive  force  doee  not 
increaee  indefinitely  with  increasing  current,  but, 

[3.J  Only  increases  in  the  direct  ratio  as  the 
ourrant  increases  up  to  abont  two-thirds  of  its 
maT^""'"*  value. 

The  current  is  very  unstable  for  small  olumgea 
of  resistanoe,  or  of  speed  of  engine,  as  long  at 
the  value  of  electro-motive  force  is  less  than  two- 
tliirds  of  its  im^*™""!  Talue.    There  is  a  remaib- 

E 
ahls  difEecenoe  in  the  ratio  ^,  depending  on  change 

of  speed  &om  660  to  700  revolutions  a  minute, 
shown  in  Fig.  1,  where  t^  current  changes  from 
j>  to  15  webers,  for  this  increase  of  one-tenth  of 
the  speed. 

As  regards  the  relation  of  work  converted  into 
dectrical  energy  to  the  work  expended  to  produce 
it,  it  appears  from  the  experiments  of  Mr. 
Scbwendler  and  Dr.  Hopkinson  that,  with  the 
Biemens  machines  employed  by  them,  the  loss  of 
power  was  from  12  to  14  per  cent.,  so  that  it  the 
external  resistanoe  of  the  circuit,  i.e.,  the  electric 
lamp,  &c.,  be  so  adjusted  that  half  the  total  work 
produced  appears  in  the  arc,  then  43  or  44  per  cent, 
of  the  total  work  expended  is  produced  in  the  arc. 

The  results  arrived  at  by  Dr.  Biemens  witlk  his 
latest  machine  on  Wheatstoiie's  principlQ  are — (l.J 
That  the  electro- motive  force,  instead  of  diminish- 
ing with  increased  resistance,  increases  at  first 
rapidly,    and    then    more    slowly    towards    an 

asymj'  '        "•--«'■'  

circuit 

With  a  current  of  30  or  40  webers  the  horse- 
power expended  was  2'44  h.p,,  and  the  effective 
work  l'29h.p,,  giving  an  eflioiencyof  53  per  cent., 
as  compared  with  46  per  cent,  in  the  ordinary 
Siemens  machine.  The  maximum  energy  which 
can  be  converted  into  heat  in  the  machine  is  1*3 
b.p.  The  new  machine  will  give  a  steadier  light 
witb  greater  economy,  and  may  he  driven  by 
emAllcr  engine. 

The  Bbubh  Hachine. 
Among  the  later  continuous  current  machines 
are  two  which  promise  to  be  very  successful 
machines.  The  Brush,  with  a  ring  on  the  Gramme 
system,  with  eight  divisions  or  portions  hollowed 
out  to  receive  the  coils,  the  bobbins  at  opposite 
^ds  of  a  diameter  being  connected  together  and 
to  a  commutator.  When  a  pair  of  bobmns  passes 
tb.e  neutral  point,  so  tliat  there  is  no  current  in  it, 
it  is  put  out  ot  curcuit  for  one-eighth  of  a  revolu- 
tion, BO  that  the  current  produced  in  the  other 
bobbins  is  not  wasted,  by  being  sent  through  tbe 
Tesistanoe  of  the  two  which  are  producing  no 
otttnaL     On  the  in^adi^  i&afgosta  anvaand 


wires,  offering  consideraUe 
carry  the  current  when  the  «*t«"^^ 
open,  and  keep  up  the  mag     ' 
drouit  is  dosed,  the  thick 
carry  the  principal  part  of  the  ourrent. 


bnti 
the 


Tfie  inwmal  "resistanoo  of  the  i 
about  lOJ  ohms,  and  the  external  resis 
ohms,  there  was,  according  to  caloul 
onrrent  of  10  webers,  and  an  electro-mot 
of  809  volte.  With  these  numbers,  the 
work  on  the  external  circuit  ought  to  b« 
the  whole  electrical  work  produoed ;  bi 
tically,  it  is  only  61  par  cent. 

The  relation  of  work  oonverted  into  a 
to  the  work  expended  in  tlii«  machine, 
73  per  cent.,  whereas  with  both  Grami 
Siemens's  machines,  with  relatively  smaller 
resistances,  this  ratio  is  about  88  per  cent 

Another  continuous -coirent  machine 
Biirgin  machine  from  Switsetland,  which 
just  bees  introduced  intoEuglandby  Kr.  Ci 


mptote.     (!.)  That  the  current  in  the  outer 
juit  is  actually  greater  tor  aresistanceof  l^ohms 


Fia  E  —Tas  BrrBoiii  Mashikk. 

Fonr  or  six  coils  are  wound  on  the  ■» 
square  or  hexagonal  frame,  oonsisting  of  ir 
Tiio  comers  of  the  frame  come  ver^  net 
poles  of  the  magnets.  There  ar«  six  or 
these  frames  arranf^ed  snooesaiTely  in  tfai 
abelix.  The  action  is  similar  to  that  cl  the 
machine,  the  dynamoreleotrio  pimo^de  bd 
duced  in  this  as  in  other  maoniiwB.  Xbu' 
tion  of  the  machine  is  very  rimpta.  Mid  its 
has  been  proved  by  1£,  dn  Mi»ioel  and  all 
Oronipton  to  be  remarublr  good,  fnuaa 
are  of  small  internal  reaiatwooe,  and  an 
high  speeds  (up  to  1,600  rembXHaat  •  wi 
that  there  is  considerable  elsotro-^ntolin  f 
The  eBixieDffj<4  oertt^  CttwqmiMd 
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by  Mr.  Crompton,  and  tested  at  the 
T  Electric  Light  Exhibition,  was  shown  to 

that,  with  a  power  of  4  h.p.  expended  in 
ag  the  current,  only  \  h.p.  was  expended 
.on  and  passive  resistances,  so  that  about  88 
;.  was  nett  power.  This  3^  h.p.  converted 
;trioity  gave  a  current  of  32  webers  through 
^ance  of  about  2  ohms,  i.e.,  an  internal 
ce  of  1*077  ohms,  and  the  arc  of  a  Oromp- 
np   giving    a    light    equivalent  to  2,158 

we  may  compare  with  these  the  results 
d  by  Mr.  Crompton  for  the  Biirgin  machine, 
^  at    a    speed   of    1,675   revolutions    per 

machines  wore  tested,  and  the  total  work 
ed  was  5*45  h.p.  The  amoimt  spent  on 
.  and  passive  resistances,  when  the  circuit 
en,  was  about  '25  h.p.,  so  that  about  86 
t.  is  nett  power.  The  work  converted  into 
al  energy,  5*2  h.p.,  gave  a  current  of  20*15 
,  through  an  internal  resistance  and  con- 
f  wires  of  2*8  ohms,  together  with  the  arcs 
ompton  lamps  (about  5  ohms),  each  giving  a 
\  2,103  candles,  measured  horizontally;  the 

\(rork 
-motive  force  =  —         ,  being   equivalent 

current 

rolts. 

.  photometric  measurements  made  hori- 
f,  the  electric  light  being  level  with  the 
t,  the  carbons  being  concentrically  adjusted, 
3  length  of  the  arc  being  about  3  m.m.,  the 
t  amount  of  light  was  found  to  be  obtained 
5  revolutions  per  minute,  with  3  lamps, 
f  2,103  candles,  or  with  4  lamps,  each  of 
candles.  The  upper  carbon  was  10  m.m., 
e  negative  ccurbon  13  m.m.  in  thickness. 
DSimiption  of  the  upper  carbon  was  4  cm., 
.e  lower  nearly  2  cm.  per  hour.  The  total 
x)wer  expended  was  5*55  h.-p.,  and  the 
b,  with  3  lamps,  varied  from  18*36  to  21*94 
,  and  with  4  lamps,  from  16*9  to  19*6 
.  All  three  lights  were  very  steady,  and 
whiter  than  the  single  lights  of  Gramme's 
le. 

Crompton  has  been  kind  enough  to  lend  me, 
'ening,  a  new  Biirgin  machine,  about  which 
38  me  the  following  facts : — It  was  tried  at 
revolutions  a  minute,  and  a  current  of  28 
\  was  sent  by  it  through  3  lamps,  in  series. 
the  arcs  were  lengthened  to  one-fourth  of 
h  each,  the  current  was  24  webers,  and  the 
ive  a  light  of  5,000  candles  each,  the  photo- 
measurements  being  made  in  the  most 
bageous  direction. 

British  Electric  Light  Company  have  been 
tnough  to  place  at  my  disposal  for  this  oven- 
id  for  my  lecture  next  week,  two  Gramme 
[les  for  trying  some  of  the  electric  lamps 
have  been  kindly  lent  to  me. 
18  machines  are  driven  by  a  steam-engine, 
fy  Messrs.  Bobey,  of  Lincoln,  and  for  the 
e  and  other  electric  lamps  I  am  indebted 
to  the  British  Electric  Light  Company ;  to 
emens;  to  Mr.  Crompton;  to  Mr.  Latimer 
for  the  Lontin  lamp  ;  for  the  Rapieff  and 
electric  candle,  to  Mr.  Borly ;  to  the  Jab- 
»ff  Electric  Light  Company  for  their  candles ; 
the  Anglo-American  Electric  Light  Com- 
br  the  Brush  lamp. 


The  Brookib  Lamp. 

The  upper  carbon  is  attached  to  an  iron  tube, 
which  passes  into  a  solenoid,  through  which  it 
X)asses  as  the  positive  carbon  bums  away.  The 
solenoid  forms  a  shunt  or  by-pass  for  the  arc,  and 
takes  a  small  part  of  the  current,  and  holds  up  the 
iron  tube  which  carries  the  upper  carbon;  as  more 
current  passes  through  the  coils,  the  motion  of  the 
carbon  is  stopped. 

A  commutator  is  so  arranged  and  driven  by  the 
dynamo-machine  as  to  break  the  current,  and 
aUow  the  carbons  to  come  in  contact  for  an  instant 
at  regular  intervals,  say  every  minute.  Then  the 
circmt  is  completed  again,  the  upper  carbon  is 
drawn  to  its  proper  distance  apart,  and  the  light 
continues.  At  every  minute  the  light  goes  out, 
but  instantly  relights,  and  no  variation  of  light  is 
perceived. 

Siemens*  Diffebextial  Lamp. 


FiQ.  F. — Siemens'  Dipfebentul  Lamp. 

A  thick  wire  bobbin,  T,  carries  the  arc  current,  and 
another  fine  wire  bobbin,  B,  forms  a  shunt  to  the  aio. 
The  interval  between  the  bobbins  equals  the  height 
of  each  of  them.  The  iron  rod,  ss,  is  of  twice  the 
length  of  each  bobbin,  and  its  ends  in  the  normal 
position  are  at  the  centres  of  the  bobbins.  The 
attraction  by  tiie  thick  wire  bobbin  tends  to 
lengthen  the  arc  and  diminish  the  current,  and  so 
its  attraction  is  weakened,  and  the  arc  is  again 
diminished,  the  attraction  on  the  iron  being  regu- 
lated by  the  change  of  resistance  in  the  arc.  A 
pendulum  arrangement  is  attached,  to  prevent  the 
oscillations  of  the  carbon  from  being  too  sudden. 

Ceompton  Lamp. 

The  carbons  are  brought  together  by  means  of 
the  weight  of  the  upx>er  carbon  holder,  as  in  the 
Scrrin  lamps.  The  carbons  are  controlled  by 
means  of  an  electro-magnet,  of  which  the  prindpfu 
armature  separates  the  carbons,  and  a  lignt  secon- 
dary armature  is  arranged  on  the  back  of  the  large 
one,  and  does  the  more  delicate  work  of  bringing 
the  carbons  togetlier.  The  large  armature  supports 
the  negative  or  lower  carbon ;  and  when  the  small 
armature  has  brought  the  carbons  together,  so  that 
a  current  passes,  the  large  armature  separates  them 
to  the  proper  distance  apart  for  a  good  light. 
When  the  arc  is  broken,  the  armature,  supported 
by  a  spring,  is  raised,  and  brings  the  carbons  into 
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oontaot,  and  re-lights  the  lamp.  The  BmBU 
variatimiR  in  the  strength  of  ciureiit  re-act  on  the 
■eocmd  armature,  whim  is  held  at  some  distoiice 
above  the  large  annatnre  by  a  light  ^iral  spring. 
The  small  armatnre  carries  an  Eum,  which  is  applied 
as  a  brake  to  a  brake-wheel,  which  is  the  last  wheel 
ol  a  train  of  whecit,  set  in  motion  hy  the  weight 
of  the  podtire  carbon-rod. 

BbottiuItob  nr  BsnsH  Btsteu. 

A  very  pretty  ammgoment  for  shunting  the 
Dorrent  past  a  lamp  (when  it  ia  not  in  use),  so  that 
one  lamp  may  be  ]]ut  out  without  affectinK  the 
other  lamps  in  the  circuit,  is  adopted  on  the  Brush 
system. 

The  current  posses  through  a  solenoid  coU, 
wound  with  thick  wire,  and  then  passes  to  the 
upper  carbon,  through  the  are  to  the  lower  carbon, 
and  then  by  the  frame  to  the  next  lamp.  The 
solenoid  holds  up  a  rod  of  iron,  which  tilts  a  ring 
on  one  side,  through  which  the  carbon  pasacB,  and 
so  locks  it.  To  tiie  end  of  a  thick  wire  of  the 
solenoid  is  attached  a  thin  wire  (150  ohms],  which 
is  also  wound  on  the  solenoid,  and  which  forms  a 
shnnt  or  by-pass  to  the  aro,  taking  more  and  more 
of  the  current  as  the  resistance  of  the  ara  increases. 
This  thin  wire  is  wound  tho  opposito  way,  and  the 
current  in  it  relaxes  the  hold  on  the  carbon,  BO 
that  it  falls  slowly,  and  then  takes  more  of  the 
current.  As  soon  as  it  does  »o,  it  is  again  held 
fast.  To  prevent  the  carbon  from  falling  too 
rapidly,  it  i8  passed  through  a  vessel  containing 
glycerine,  and  slides  downwards  very  slowly.  The 
ourrent  through  the  thin  wire  also  passes  through 
another  solenoid,  which  forms  a  shunt  or  by-pass 
to  the  whole  lamp,  so  as  to  take  alt  the  current 
past  the  lamp  if  it  should  get  out  of  order.  When 
a  considerable  current  flows  by  this  path — i.e.,  if 
the  aro  becomes  on  intb  long,  so  that  its  rosistanco 
is  greatly  increased — the  second  solenoid  draws  up 
a  piece  of  iron,  which  lots  all  the  current  pass  and 
the  lamp  is  thrown  out  of  tho  circuit. 

In  the  Brush  lamp,  which  is  designed  to  bum 
16  hours,  there  are  two  pairs  of  carbons,  with  the 
rings  on  the  upper  carbons,  which  hold  them  by 
friction,  so  adjusted  that  one  is  held  about  one- 
fourth  of  on  inch  above  tho  other,  and,  therefore, 
the  second  carbon  will  not  come  into  action  until 
the  first  falls  or  is  bnmt  out. 

All  the  eleotric  candles,  such  as  tho  Jabloohkoff 
caudle,  the  Jamin  candle,  the  Wilde  oandle,  and 
the  De  Merit«na  candle,  consisting  of  three  carbons, 
ore  fed  by  means  of  alternate  current  maohines, 
because  it  is  essential  that  the  two  carbons  should 
bum  away  equally.  In  the  Jamin  and  the  Wilde 
oandle  the  corbcms  are  at  first  in  contact,  but 
when  the  current  passes,  one  of  the  carbons  is 
separated  from  the  other,  bccauso  its  holder  is 
set  on  a  hinge,  so  as  to  be  acted  upon  by  a 
small  electro- magnet  through  which  the  current 

U.  Joubert  has  found  that  it  is  necessa^,  in 
ordCT  to  keep  the  arc  steady  with  the  Jabloodkoff 
oandle,  tltat  the  alternate  current  in  the  circuit 
■bonld  have  a  mean  value  of  eight  or  nine 
webers,  and  that  below  five  webera  the  aro 
cannot  be  kept  alight ;  between  the  bases  of  the 
two  ottrbons  forming  tho  caudle  there  is  an  eleotro- 
motm  force  of  40  or  49  volts.  The  Jablochkofi 
^ouidlo  lues  up  about  66  ki\ograi(m^ta«B  ol  "^ti^  I  ^ 


of  whioh  33  kHogrammfttres,  or  4'6  b.p.. 
verted  into  heat  and  light. 

When  the  arc  is  produced  in  a  magnet 
luther  by  disturbing  it  by  an  eleotro-ms 


liy  placing^  a  frame  around  it,  as  in  th< 
candle,  it  is  necessary  to  have  a  current 
lar^e  again  as  when  uie  electro-magnet  i 
action.  One-third  of  the  energy  of  the  c 
in  such  a  case  spent  in  producing  a  strong  I 
field  around  the  electxic  arc,  and  is,  ther 
much  wasted  energy,  oa  far  as  the  eJecbii 
ooncemed. 


XZSCELLAHEOirS. 


THE  SYMPATHETIC  TBLEORAP 

The  following  article  on  the  ourioua  sd 
relating  to  a  sympathetiQ  telegraph  is  takaa 
Antiquary: — 

Or  BTHipaUiy,  or  Bomo  cauiKt*is]  torn, 
Pow'rful  at  greattrt  duUii«  to  unite, 
With  gecretaiiiitr,thiiiBitiflike  kind. 

Bo  wrote  lUiltan,  and  so  have  thons-ht  man 
more  partlciilBrl;  t^ie  famous  but  ciedalous  Si 
Di^by,  who,  in  1657,  deliyered  a  diaoourse  i 
peher,  "  Touohiug  the  Cure  of  Wounds  by  thi 
>)f  STmpathy,"  which  was  afterwnrds  t 
into  English  by  R.  White,  and  who  is 
)iavo  cured  Howell  the  lettcrwriter' s  cut  ' 
tho  use  of  the  powder  at  a  oonsiderable  dlsts 
the  wounds.  When  the  moriner^s  compOAB  ca 
generally  known,  as  it  whs  apparently  in  th 
nentnry,  the  sapposed  wooden  of  roagneliaiii 
liave  attracted  the  attentiaD  of  imaginfttivi 
Alexander  Neckam,  monk  of  St.  Alban's  (bi 
illed  1217],  has  the  oredit  of  being  the 
Enropean  writer  to  allude  to  the  cumpan. 
(jridcDtl;  the  rEmarkablo  movements  of  the  u 
drst  induced   drcsjnj   philosophers   to   b^iev 


SpeelatoF,  "  of  a  chimerical  correspoDdenoa  bet 
friends  by  the  help  of  a  certain  loadstone,  i 
r)uch  virtue  in  it  that  if  it  touched  two  semal 
wLoD  one  of  the  needles  so  touched  begsu  to  ■ 
other,  though  at  never  so  great  a  distonoe,  nxn 
^ame  time  and  in  the  manner."  This  is  ts 
Strada's  "  Proliudous,"  but  earlier  writers  hor 
to  the  supposed  phenomenon,  and  Mr.  I^tiii 
has  ooUected  a  ontions  series  of  books  r 
the  subject,  which  he  has  sent  to  be  d 
the  Paris  Eleotriool  Exhibition.'  "nte  i 
Bapdsta  Porta  was  the  tint  to  deMoibe  tho  vp 
telegraph,  whioh  he  did  in  1S6S  in  his  "  Natoia 


brated  historian  ukd  poet  on  the  anbieat  ha* 
been  traced. 

Daniel  Sohwenter,  <A  Nuremberg,  wbo  wi 
thq  assumed  name  of  Jaoobna  Hetvoka  de  8i 
the  next  fin  1600)  to  allude  to  tlM  vappomA'a 
He  described  how  attention  was  drawn  by  tt 
of  bells  by  means  of  bar  ma|~     '~ 


oriptioii  siogniariy 


-.Ij.  — l-H-M. 


^a 


-  Ill   niiVlmltiiHi  i!!iiiirill>>  ■!■■  ■■!! 

books,  nude  bTl[r.Fnat,mtMln  at  Iks  flMhtoa 
Enginon,  bMD  (mKn.  wtth  «^  itfsMaMttMil 
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sm  telegraph.  B.  de  Boot,  the  anthor  of  the 
eweller,"  ^w  attention  to  the  telegraph  in 
then  in  the  year  1617,  Famianus  Strada 
lis  ''Prolufions  AcademioaB."  In  this  book 
printed  those  verses  describing  the  imaginary 
(graph,  which  were  witten  in  imitation  of 
and  have  themselves  been  constantlv  trans- 
nitated  by  later  writers.  One  of  these  was 
&orge  Hakewill,  D.D.,  Archdeacon  of  Surrey, 
a  curious  book  full  of  the  learning  of  ms 
1  he  entitled,  **  An  Apologie  or  Declaration 
er  and  Providence  of  God  in  the  Gk)vemment 
Id/ '  It  is  a  folio  volume,  printed  in  London, 
AUott,  in  the  vear  1630.  The  fourth  section 
I  book  is,  <'0f  the  Use  and  Invention  of  the 

Compasse  or  Soa  Card,  as  also  of  another 
ivention,  said  to  be  lately  found  out  upon  the 
>;''  and    this  section    contains    a    versified 

of  Strada,  of  which,  as  it  is  less  known,  a 
8  hero  given  in  preference  to  the  original. 

you  of  ou^t  would  faino  advise  your  friend 
far  o£f,  to  whom  no  letter  ^ou  can  send, 
•th  round  table  make,  write  down  the  Christcroase 

he  verge  thereof,  and  then  bestow 
1  the  mid'st  whidi  touch*t  the  loade,  that  so 
)c*re  you  lift  it  straight  may  tume  unto ; 
mother  orbc,  in  all  respects  like  this, 
edge,  and  lay  the  Steele  thereon  likewise, 
ii(m  from  the  self-same  Magnos  motion  drew ; 
id  with  thy  friend  what  time  he  bids  adieu ; 
ayeH  agree  first  when  you  mean  to  prove 
stirred  and  to  what  letter  it  doth  move 

with  thy  Mend  thou  closely  would  advise, 
mtry  off  f urrc  distant  from  thcc  lies, 
le  orbe  and  stede  which  on  the  orbo  was  sot, 
osse  on  the  edge  thou  see'st  in  order  writ, 
will  frame  thy  words  to  them  direct  thv  Steele, 
imos  to  this,  sometimes  to  that  note  wheelc, 
jund  about  so  often  till  you  findu 
mpounded  all  the  meaning  of  your  minde. 
tiat  dwells  far  off,  O  strange !  doth  plainly  sec 
stirre,  thou^  it  by  no  man  stirred  bee, 
V  heere,  now  there,  he  conscious  of  the  plot* 

guides,  pursues  and  roados  from  note  to  note ; 
ing  into  words  those  notes,  he  dearly  sees, 
fill  to  be  done,  the  needle  truchman  [interprets]  is, 
le  Steele  doth  cease  its  motion,  if  thy  friena 
Qvenient  answer?  back  to  send, 
arse  he  may  take,  and  with  his  needle  write. 
e  several!  notes  what  so  he  list  indite. 

kewiU  then  goes  on  to  refer  to  the  Annota- 
'iginerius  upon  T.  Livius,  and  as  ho  con- 
y  refers  to  ms  authorities,  he  tells  us  that,  on 
1  column  of  his  first  volume,  that  author  says : 
ter  might  be  read  through  a  stone  waU  of  three 
e,  by  guiding  and  moving  the  needle  of  a 
>ver  the  letters  of  the  alphabet  written  in  the 
noe ;  but  the  certainty  of  this  conclusion  I 
e  experiment  of  such  as  list  to  make  tryall  of 

ir  before  Dr.  Hakewill' s  **  Apology  "  a^- 
icholas  Cabeus  published  his  ''Pmlosophia 
^"  and  in  that  work  he  gave  the  first  picture 
gpraph.  It  merely  showed  a  round  dial  with  a 
Be '  alphabet  all  round  its  outer  edge,  and  a 
leedle  loosely  attached  at  the  centre.  Bobert 
is  Uie  first  English  writer  to  represent  this 

this  he  did  m  his  translation  of  *'Ar8 
he  Notory Artof  Solomon"  (1667).  His figjure 

to  that  of  Cabeus,  witn  this  exception, 
ises  an  alphabet  of  capitals  in  place  of 
ofldl  letters.  He  describes  the  pure  steel 
like  that  used  in  seamen*  s  compasses,  but  of 
jfnitude,  so  that  after  being  touched  by  the  load- 
lay  be  cut  in  two,  when  each  needle  must  be 
I  separate  box.  In  one  of  Bishop  WiUdns's 
>ok8,  ''Mercury,  or  the  Secret  and  Swift 
: :  showing  how  a  man  may,  with  privacy  and 
imunioate  his  thoughts  to  a  friend  at  any 

(1641),  Uie  author  alludes  to  the  sympathetic 

although  he  does  not  believe  in  its  virtues, 
leenth  ^pter  is  *'  of  tho6e  oommoii  lelstionB 


that  oonceme  secret  andswif t  information  by  the  roeoies 
of  sight  which  are  either  fabulous  or  magical,*'  and 
here  he  writes,  ''first  of  those  that  are  fabulous.  In 
which  kind,  that  of  the  loadstone  is  most  remarkable, 
as  it  is  maintained  by  Famianus  Strada  in  his  imitation 
of  Lucretius  his  stile  and  divers  others." 

Besides  the  authors  already  referred  to,  there  are  a 
largo  number  of  others  who  either  describe  the  instru- 
ment or  make  a  passing  allusion  to  it.  Of  these  the 
most  prominent  are  H.  Van  Etten  (1624),  PandroUus 
(1629),  A.  Kircher  (1631),  Galileo_(1632),  Sir  Thomas 
Brown  (1646),  J.  Glanvill  (1661),  Wynant  van  Weston 
(1663),  Gaspar  Schott  (1666),  W.  E.  Heidel  (1676), 
L.  H.  HiUier  (1682),  De  Lanis  (1684),  and  De  YaUe- 
mont  (1696).  It  is  a  singular  instance  of  the  way  in 
which  we  copy  one  from  another,  that  so  many  writers 
should  have  made  mention  of  this  purely  mythical  in- 
strument, some  of  them  apparently  with  undoubting 
faith  in  its  virtues. 

In  an  indirect  manner,  the  name  of  an  eminent  states- 
man is  connected  with  this  famous  dial.  Cardinal 
Richelieu  had  private  agents  in  many  countries,  who 
kept  him  so  well  informed  with  news,  that  those  who 
knew  nothing  of  the  agents  thought  it  necessary  to  find 
some  explanation  of  his  early  knowledge  of  events, 
which  seemed  to  them  almost  like  a  prophetio  power ; 
so  they  gave  out  that  Richelieu  possossea  a  sympathetic 
telegraph.  The  wily  Cardinal  blcmdly  denied  the  rumour 
with  smiles,  and  was  not  sorry  that  those  around  him 
should  be  thrown  off  the  right  scent. 

Some  persons  beliovod  that  the  dial  might  be  made 
with  human  flesh.  A  piece  of  flesh  was  cut  from,  the 
arms  of  two  persons,  and,  while  still  warm  and  bleeding, 
was  mutually  transplanted.  The  severed  piece  grew  to 
the  now  arm.  but  retained  its  sympathy  with  the  old, 
so  that  the  former  possessor  was  sensible  of  any  injury 
that  it  underwent.  When  the  flesh  had  grown  to 
the  new  arms,  letters  were  tattoed  upon  the  trajosplantod 
pieces ;  and  on  one  of  the  letters  of  one  being  pricked 
with  a  magnetic  needle,  the  friend  at  a  dUrtanoo 
immediatdy  felt  a  sympathetic  pain  on  the  same 
letter  on  his  arm.  This  reminds  one  of  Taliacotius  and 
his  remarkable  operations,  which  inspired  Edmund 
About  to  write  his  curious  novel,  "Le  Nez  d'un 
Notaire,"  in  which  he  relates  the  odd  results  of  Sjrm- 
pathy  between  the  notary's  nose  and  the  arm  of  the  man 
irom  whom  the  flesh  was  taken. 

Allusion  has  already  been  made  to  Addison's  remarks 
in  the  Spectator  (No.  241)  upon  Strada's  account,  and  it 
is  worth  mention,  as  a  curiosity  of  literature,  that  tho 
celebrated  essayist  actually  repeated  his  remarks  word 
for  word  in  the  Guardian  (No.  119).  One  of  the  latest 
translations  of  Strada's  verses  will  be  found  in  an 
Oxford  magazine  entitied  "  The  Student,"  which  opens 
tiius: 

With  magic  virtues  fraught,  of  sov'relgn  use, 
Magnesia's  mines  a  wondrous  stone  prodooe. 

Although  the  telegraph,  about  which  we  have  been 
writing,  was  purely  sympathotin,  and  no  provision  was 
made  £>r  a  connecting  wire,  yuc  some  may  consider  it  a 
curious  prevision  of  what  has  since  been  successfully 
carried  out.  The  dial  certainly  does  appear  to  have 
borne  a  singular  likeness  to  a  Wheatstone  ABO 
tdegraph.  The  Bev.  Joseph  Glanvill  looked  forward 
in  (Varies  IPs  reign  to  the  time  when  communication 
of  this  character  would  be  g^eneraL  That  singular  man 
wrote  as  follows,  in  a  work  addressed  to  the  Boyal 
Society: — 

' '  I  doubt  not  but  that  posterity  will  find  many  things 
that  now  are  but  rumours  verified  into  practical  realities. 
....  To  those  who  oome  after  it  may  be  as 
ordinary  to  buy  a  pair  of  wingfs  to  fly  into  the  remotest 
regions  as  now  a  pair  of  boots  to  ride  a  journey,  and  to 
confer  at  the  distance  of  the  Indies  by  ^jrooipathetio  oon- 
veyanoes  may  be  as  usual  to  future  tuneo  aa  to  119  in 
literary  correBpopdenoe." 


art  would  be  giren.  Aa  West  Herts  has  no  towns 
itnge  eaaagh  to  auppoit  &  poim&nent  school,  the  school 
of  oookeory  wonld  not  remain  in  one  town,  but  wonld 

C,  witt  its  staff  and  batlerit  de  niiiinc,  throagh  the 
Lngtowna  of  Wort  Herts— Watford,  St.  AJban's, 
Berkhamstead,  Hitchin,  ka,,  stapng  about  six  months 
in  each  town,  and  retnming  to  its  former  stations  everr 
three  or  four  yeara.  To  Teach  the  elementary  schoou 
arrangements  would  be  made  in  each  town  tortraininaf 
teachciB  specially  prepai«d  in  the  ^stem  which 
has  been  for  Bsveral  yeara  succeasjiilly  carried 
out  at  Watford-heath,  Berltlianistcad,  and  Bushey, 
ApprenticeH  of  about  1 7  years  would  be  regularly  bound 
to  the  aasociBtion  for  [three]  years,  paying  an  appTcn. 


[£I5] for 
_£<Sjfor 


p  fee  of  about  £10,  toprotcct  the  association  from 
possible  loss  on  training.  Their  pay  would  be  [j 
the  first  year,  [£30]  tor  the  second  year,  and  [£...j 
the  third  year,  with  power  on  theMrtof  theasmjciat  .  . 
to  cancel  the  engagement  at  any  time.  After  about  mx. 
jnonthfl'  training,  the  apprentice  would  bo  sent  out  to 
teaoh  in  elementary  schools  desirooa  of  having  lessons. 
Ho  charge  would  be  made  to  the  schools   for   these 


which  at  the  outside  should  not  amount  to  more  than 
£6  a  year.  It  is  probable  the  Education  Department 
irill  extend  to  England  tho  grant  of  Gs.  a  head  now 
made  In  Ireland  for  cookery.  Tbe  association  might 
fairly  itjptilate  for  a  part  or  the  whole  of  this  grant. 
An  apprentice  would  ba  able  to  teach  fire  schools,  at  an 
average  cost  to  the  association  of  £6  a  year  for  each 
KhooL  If  managers  should  prefer  to  train  their  own 
pupil-teachers  specially  to  this  work,  airangemeots 
wonld  be  made  to  meet  their  views.  Aa  the  central 
aohool  moved  throngh  the  principal  towns  of  West 
Herts,  it  would,  it  is  hoped,  supply  the  wants  of  the 
K^iools  by  one  or  other  of  those  means.      Cookery  is  at 

Eisent  taught  in  tho  schools  of  the  large  towns  of 
gland  ;  it  is  the  country  schools  which  are  generally 
deficient  in  this  teaching.  Bj  this  plan  of  oombination, 
it  is  thought  that  thu  difficulties  which  now  deter 
oonntry  manageru  may  be  overcome.  Those  who  are 
noqualnted  with  the  oondition  of  the  poor,  as  regards 
oookcry,  will  doubtless  sympathise  wit^  an  effort  to  im- 
part to  them  information  as  to  the  value  of  many  foods 


north  pavilion,  facing  th 
The  eastern  entruice  is  oocnpied  by  t 
railway,  by  which  visitors  paying  : 
oan  viait  the  building.  The  other  tei 
railway  is  on  the  Place  de  la  Concord 
The  groat  hall  of  the  Eihibitii 
building,  260  metres  in  length  b 
width.  Lofty  iron  pillars  suppoi 
arched  roof  of  glass  ;  they  arc  S  mktt 
galleries,  tho  spaces  under  which  cont 
boileiB,  and  dynamical  apparatus.  J 
BeUeville  boilers,  which  are  heated  b' 
1G,000  lb.  of  steam  per  hour,  or  a  i 
h.'p.  nominal.  There  are  also  Otto  f 
extent  of  200  h. -p.  raoro.     This  is  t 


Enuch,  English,  and  Belgian  manui 
provided  many  more  steam-enginee 
for  use  by  private  contract. 

An  interesting  collection  of  lu*< 
apparatus  arranged  by  Mr.  H.  R.  K 
by  tho  Postmaster- General.  Hero  i 
five-noodle  instrument  oonstructed  I 
1B3T,  and  specimens  of  the  develop 
instrument,  from  the  complicated 
simplified  one-neodle  instrnmeut,  Iar{ 
in  local  circuits,  and  on  railways ; 
showing  similar  development,  from  tl 
the  olden  days  of  electrid^  to  Hi 
designed  by  Varley  and  Spagnolotti 
Bonolds  underground  tel^iapfa,  ai 
Hammersmith  as  long  ago  as  IS16. 
is  the  first  A. B.C.  insbmnent  of 
structed  by  him  in  1 84  0.  Iliis  it  the  we 
apparatus,  and  may  be  oonuiaTed  with 
■-- ' ^-'-'inlM8,»i 


(^>e(dmenof  the  first  submarine  a 

in  1850,  is  exhibited,  as  is  Tariey's 
which  was  long  used  at  the  Central  C 
mission  and  distributdou  of  time-aigns 
It  is  announced  tbat  tho  Technical 
Exhibition  ate  about  to  organise  a  k 
lectures  on  some  of  the  inventiona  ex 
bihitinn  will  not  be  onni  la  the  nnhl 
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VOTICES. 


ABT   FUBHITUBE   EXHIBITIOV. 

Exhibition  of  Works  of  Art  Applied  to 
re,  in  connection  with  the  Exhibition  of 
^  at  the  Boyal  Albert  Hall,  is  now  open 
A  non-transferable  season  ticket  will  be 
my  member  of  the  Society  on  application 
acretary. 


lEEDIVOS   OF   TEE   SOCIETY. 


CAHTOB  LSCTUBSS. 

iJIENTTPIC  PEINCIPLES  INVOLVED 
IN  ELECTEIC  LIGHTING. 

f  Frofiifor  W.  Orylls  Adami,  PJt.8. 

B  rv.— Delivered  Monday,  March  28, 

1881. 

ions  of  the  electric  current, — Incandescent 
. — Luininous  effects  of  electric  currents  in  a 
n,  and  in  various  gases, 

gas  was  first  introduced  extensively  for 

purposes,  many  objections  were  raised  to 

and  among  thorn  was  one  which  was 

I  by  Clement  Desormes,  in  1819,  which  is 

.  up  in  the  following  quotation  : — 

light  is  of  a  disagreeable  yellow  colour,  entirely 
^m  that  red  and  warm  gleam  of  oil  lamps ; 
dazzling  brightness;  its  distribution  will  be 
le  and  uregidar,  and  it  will  be  much  dearer 
ighting,  and,  even  if  it  should  be  improved, 
ill  remain  much  dearer  than  those  lights  which 
ly  possess." 

18  Desormes  had  become  accustomed  to  the 
im  of  oil  lamps,  and  objected  to  the  cold- 
the  yellow  gaslight,  so,  a  year  or  two  ago, 
r  objection  was  raised  against  the  electric 
at  it  was  entirely  different  from  the  yellow 
nn  gleam  of  gaslight;  that  it  is  of  a 
;  brightness ;  that  its  distribution  would  be 
de  and  irregular;  and  that  our  streets 
■e  left  in  darkness. 

objections  do  not  seem  to  be  so  strongly 
p  by  the  public  as  they  were  two  years 
r  they  have  seen   severa)   trials  of   the 


electric  light ;  and,  although  there  are  many  diffi- 
culties in  the  way,  yet  the  fact  that  the  electric 
lighthas  all  the  colours  more  uniformly  blended, 
and  is,  therefore,  a  whiter  light  than  gas,  and 
enables  objects  to  be  seen  in  their  true  colours, 
can  hardly  be  urged  any  longer  as  an  argument 
against  its  use.  The  same  argument  might  be 
urged  for  the  same  reason  against  bright  moon- 
lifl^t,  or  against  the  light  of  day,  and  in  favour 
of  a  yellow  London  fog.  The  Eyrie  Society,  in 
its  search  after  truth  and  beauty,  must  surely  be 
strong  supporters  of  the  spread  of  the  electric 
light. 

If  we  turn  to  the  Beport  of  the  House  of  Com- 
mons, we  find  the  following  statement : — 

**  A  remarkable  feature  of  the  electric  light  is  that  it 
produces  a  transformation  of  energy*  in  a  singularly 
complete  manner.  Thus  the  energy  of  1  -horse  power 
may  be  converted  into  gaslight,  and  yield  a  luminosity 
eqnal  to  12-candle  power.  But  the  same  amount  of 
energy  transformed  into  electric  light  produces  1,600- 
candle  power.'* 

The  experiments  of  Mr.  Schwendler,  of  Dr. 
Hopkinson,  and  of  others,  have  shown  that,  both 
with  the  Siemens  machine  and  with  the  Gramme 
machine,  88  per  cent,  of  the  total  work  expended 
is  converted  into  electrical  energy.  Theory  has 
established  that,  if  the  external  resistance  of  the 
circuit  is  equal  to  the  internal  resistance  of  the 
battery  or  magneto-machine,  the  available  work 
in  the  external  circuit  is  a  maximum. 

Suppose,  then,  that  we  have  40  Grove's  oells, 
each  of  *2d  ohms  resistance,  and  of  an  electro- 
motive force  of  2  volts,  the  external  resistance 
being  10  ohms — 


ThenQ 


E 


40  E 


E+r      40  X  -25  +  10 


And  EQ  =  2  X  4  X  40  =.  320. 


=r  4  webers. 


320 


The  work  done  in  the  external  circuit  is  ^—^ -, 

9'81  X  2 

=  16  kilogrammetres  per  second  nearly,  or  about 

J  h.p. 

A  small  Gramme  machine  of  the  A  type, 
having  an  internal  resistance  of  4*58  ohms,  and 
with  an  external  resistance  of  4  ohms,  gives  an 
electric  current  of  17*5  webers  and  an  electro- 
motive force  of  168*5  volts,  giving  an  amount  of 
work  equivalent  to  2  h.p.,  EQ  =  160  X  17 
nearly  =  8  times  the  energy  of  40  cells  of  Grove. 

If  we  wished  to  replace  such  a  machine  by 
Grove's  cells,  we  shoula  have  to  arrange  about  80 
cells  to  get  the  same  electro-motive  force,  and  to 
make  each  cell  about  four  times  as  larse,  or  to 
arrange  320  cells  in  four  sets  of  80  in  each  set,  to 
get  the  same  amount  of  external  work  done  as  by 
the  Gramme  machine.  This  will  show  how  im- 
possible it  is  to  do  the  work  by  voltaic  batteries 
which  can  be  done  by  magneto-electric  machines. 

The  equation,  work=EQ,  may  be  satisfied  in 
two  ways — either  by  making  Q  large  and  E  small, 
t.e.,  making  what  is  callea  a  quantity  machine 
which  will  only  do  effective  work  when  the 
external  resistance  is  small;  or  we  may  make  Q 
small  and  E  large,  i.e.,  what  is  called  a  tension 
machine,  which  requires  an  external  resistance 
large  enough  to  prevent  the  machine  from  being 
overheated,  and  to  satisfy  the  relation  for  the 
greatest  amount  of  external  effective  work. 


small  ranataooa,  uid  in  tbeotfaer  anuAllerooirent 
is  Mnt  throoKli  nearly  four  timoB  tlie  resistiHice, 
sad  to  do  ttua  a  Jiigner  deotro-motive  force  is 
required.  Iliis  higher  electro -motive  force  is  oh- 
tamed  h;  iDcreaaiiig  the  nnmber  of  tnma  of  wire 
in  the  bobbin  and  in  the  magnet,  so  strengthening 
the  magnetic  field,  and  also  by  inoreasing  the 
number  of  turns  of  the  machine. 

We  arrive,  then,  at  the  oondnsion  that,  to  over- 
come'higher  renstonces  more  effectively,  higher 
eleotro-motiTe  force,  and  therefore  bigner  speed, 
ia  required.  Now  our  resistances  may  be  so  aigh 
that  an  ordinary  current  of  electricity,  even  from 
a  dynamo-maciune,  will  not  pass  through  it,  in 
which  case  we  have  to  resort  to  another  method  of 
producing  electricity,  of  still  higher  electro-motiTe 
force,  but  the  quantity  produced  is  then  consider- 
ably diminished.  We  have  then  to  take  an 
induction  coU,  consisting  of  two  coils,  in  one  of 
which  a  current  of  electricity  from  a  battery  is 
passing,  and  by  suddenly  breaking  and  making 
this  current,  to  obtain  great  changes  of  the 
magnetic  field,  and  hence  great  electro- motive 
forces,  and  so  get  veiy  powerful  alt«mating 
currents.  Weknowtheeffectof checkingsnddeoly 
the  flow  of  water  in  a  pipe.  Sometimes  the 
increase  of  pressure  so  produced  may  bo  sufBoient 
to  burst  the  pipe,  and  this  is  one  transformation 
of  the  energy  of  motion  of  the  water.  This  ie 
analogous  to  the  development  of  the  energy  of 
the  induction  current  by  the  sudden  checkuig  of 
the  electric  current  in  the  primary  circuit.  Water 
may  be  raised  to  a  high  level  by  a  series  of  sudden 
impulses,  as  in  the  hydraulic  ram.  A  flow  of  a 
considerable  quantity  of  water  being  suddenly 
stopped,  there  is  at  once  a  sudden  increase  of 
pressure,  which  ia  sufBcient  1«  lift  a  valve,  and 
aUow  a  small  quantity  of  water  to  pass  into  the 
reeervoir  or  air-chamber.  This  air-chamber  regu- 
lates the  action  of  the  liow  of  water  up  the  pipe 
from  the  reservoir,  just  as  the  resistance  and 
capacity  of   the   secondary  circuit  regulate  the 


kindly  lent  to  me  by  Mr.  Lat 
these  Joel  lamps  kindly  lent  i 
who  has  introduced  several 
the  original  Werdermaun  Ism 
the  contact  of  carbon  is  vei?  , 
an  ohm;  hence  it  will  t^e 
7  or  8  for  perhaps  10),  arrang 
some  cironit,  to  equal  the  resisi 
arc.  To  work  these  lamps  of 
a  low  electro-motive  force  is  i 
result  is  attained  by  driving 
dynamo-electric  machine  at  m( 
or  by  placing  a  considerable  i 
series,  so  as  t«  mate  their  c 
equal  to  or  greater  than  the  in 
the  machine.  Thus  a  Qramme 
at  the  rate  of  1,200  revolutio 
an  electro-motive  force  of  al 

e've  a  current  of  50  weben 
mps  in  series.  But  this 
illumination  of  320  cendlea  in 
with  this  cnrroiit  we  get  an  il 
candles  in  10  lights.  Kow,  tb 
to  produce  this  rate  of  revol 
marline,  is  about  0  or  10 
Werdenuann,  or  the  Joel  lamp 
lights  of  IGO  candles  each  for 
expended. 

Mr.  Alex.  Siemens  lays  dow 
"  Electric  Lighting,"  that  4  1 
1^8.  a  ton,  wUl  produce  1  h.p. 
and  that,  if  a  steam-engine  be< 
an  electric  light  of  6,000-caii 
would  be  5d.  per  hour.  If  tb 
be  produced  by  15  lights  of  4 
cost  would  be  '2e.  Id.,  or  five  tii 
the  cost  for  a  400-candle  li^ 
rate  of  about  IJd.  per  hour. 

Now,  by  comparison,  we  nu 
the  price  of  the  electric  ligh 
means  of  the  Werdermann  or 
compare  the  light  obtuned  by 
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he  photometer  on  the  same  level 
K>  mat  the  surface  is  illuminated 
eeding  horizontally  from  the  lamp, 
nps,  whether  Werdermann  or  aro 
e  fed  by  a  oontinnous-corrent  ma- 
Qt  passes  from  the  positive  carbon 
eJways  in  the  same  direction ;  and 
,  the  upper  positive  carbon  becomes 
a  hollow ;  hence  a  portion  of  this 
s  the  light,  and  the  greatest  in- 
is  not  in  a  horizontal  direction, 
at  an  angle  of  about  60^  below 
The  illumination  in  this  direction  is 
es — or  even  more  than  three  times 
Lon  in  the  same  horizontal  plane 
ence,  when  it  is  said,  in  the  report 
tests,  that  a  dynamo-machine,  at 
8  per  minute,  will  give  a  light  of 
or  an  expenditure  of  4  h.p. — the 
sured  horizontally — we  see  that  the 
a  direction  inclined  downwards  at 
)°  below  the  horizon,  would  be 
)r  4  h.p.  or  at  least  1,625  candles 
will  also  explain  why  lights  fed 
i-current  machines  should  be  placed 
)le  height  above  the  area  to  be 
his,  combined  with  the  fact  that  it 
)mical  to  produce  one  very  powerful 
of  a  large  machine,  than  several 

0  illuminate  the  same  area  to  the 
vill  explain  why  Dr.  Siemens  is 
^e  lamps  at  so  great  a  height,  for 
3trio  lights  which  we  shall  shortly 
inity  of  seeing  in  the  City. 

►N  OF  THE  ElBCTRIO  CURRENT. 

t  to  which  I  propose  to  draw  your 
ivening  is  the  sub-division  of  the 

plest  to  regard  first  the  case  where 
jry  of  given  electro-motive  force, 
ording  to  Ohm's  law, 

E  =  C  (R  H-  r), 

lectro-motive  force,  C  the  current, 
of  the  battery,  and  r  the  external 
;he  poles  of  the  battery  be  joined 
resistances  r,  and  r,, 

3  of  each  branch  is  equal  to  r,  and 
*ent  in  each, 

(E  +  r)  =  2C.  (r+I). 

ts,  R  ==  1  ohm,  and  r  =  100  ohms, 

=  C  (1  -f-  100)  =  101  C. 

=  2C      l  +  50)  =  102Ci. 

)  sam  current  flows  in  each  branch 
Sony  one  wire.     If  there  are  10 

1  o    2  branches,  and  if  Cx  be  the 

C   (1  +  10)       110  Cor, 
n  each  branch  is  —  instead  of  ~ 
ranches,  and  Cy  be  the  current  iii 
)  =  Cy  (I  +  ?)  «5. 150  Cy, 


^ 

u 


100 
thus  the  current  in  each  is  rrr  or  },  and  the  heating 

IdO 

or  glowing  effect  is  ^ths  of  its  value  with  only  one 
branch. 

Now,  if  with  50  branches  in  multiple  arc,  we 
dimini^  the  external  resistance  of  each  branch  so 
as  to  get  the  same  current  as  at  first  through  each 
braniji, 

Then  E  =.  C  (B  +  r)  at  first, 

And  E  <»  50  C  ^R  +  tj.^  with  50  branches. 

\         50/ 

So  that  (R  +  r)  «  50  R  +  r„ 


Or 


=  49R. 


Hence  with  R  =  1  and  r  =  100  ohms  r  —  rj  =  49 

and  the  length  left  has  a  resistance  of  51  ohms.   The 

51 
heating  of  each  of  these  is   -— ,  or  one-half  of  what 

100 

it  was  with  only  one  branch.    Hence  the  glowing 

heat  or  light  from  such  a  resistance  will  be  greater 

than  from  the  unshortened  wire,  with  the  weaker 

current  through  it.    In  this  case  we  get  50  circuits 

of  51  ohms  each,  so  arranged  that  the  heating 

effect  in  each  circuit  is  '51,  or  about  one-half  of 

what  it  was  at  first.    Hence  the  amount  of  heat 

radiated  from  each  is  one-half  of  what  it  was  at 

first.    But  there  are  50  such  circuits,  therefore  the 

total  heat  radiated  is  25  times  as  much  as  it  was 

with  only  one  branch. 

If  the  resistance  of  the  battery  and  connecting 

wires  is  considerable,  then  we  see  that  the  addition 

of    every    additional  branch  circuit  takes  away 

greatly  from  the  amount  of  heat  radiated  from 

each  branch,  so  that  this  plan  of  sub-division  by 

separate  circuits  can  only  be  adopted  with  success 

when  the  internal  resistance  is  small  as  comx)ared 

with  the  external  resistance.    We  see,  then,  that 

with  small  internal  resistance,  there  is  great  gain 

in  heating,  and,  therefore,  in  light-giving  power, 

by  arranging  branch  parallel  circuits  in  multiple 

arc ;  but  when  the  resistance  of  the  battery  and 

leading  wires  is  considerable,  the   advantage  of 

this  arrangement  is  small,  and  very  little   sub- 

divisioi^  is  admissible. 

Incandescent  Lamps. 

Now,  let  us  consider  the  case  of  currents 
produced  by  means  of  dynamo-electric  machines, 
m  which  the  electro-mqtive  force  is  not  constant  in 
the  same  machine  for  the  same  speed,  but  depends 
upon  the  resistance  of  the  circuit.  An  electro-motive 
force  of  100  volts  produces  a  current  of  one  weber 
through  a  resistance  of  100  ohms,  and  Mr.  Swan 
tells  us  that  ibis  current,  through  a  lamp  of  that 
resistance,  gives  a  60-candle  power  light.  Now, 
if  we  reduce  the  length  of  the  carbon  filament  in 
the  lamp  without  altering  the  current,  we  reduce 
the  illuminating  power  in  the  same  ratio.  Suppose 
we  take  it  as  four-fifths  of  the  length,  t.c,  its  re-> 
sistance  is  then  80  ohms,  and  we  shall  get  a  48^ 
candle  power  light  from  the  same  current  (one 
weber),  i.e.,  with  an  electaro-motive  force  of  80. 

volts. 

With  two  such  lamps  in  series,  we  shall  get  two- 
48-candle  power  lights,  with  an  electro-motive 
force  of  160  volts,  sending  a  current  of  one  webet 
through  them,  i.e.,  the  two  lamps  should  give  out 
a  light  of  si^  g^s-bumers  Qf  16-candlep>V6i;  ottoh. 
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and  should  be  sufficient  to  illuminate  a  drawing- 
room  in  many  of  our  London  houses. 

If  we  consider  now  how  we  are  to  produce  this 
current,  we  find  that  a  Biirgin  macoine,  by  the 
expenditure  of  6  h.p*,  will  send  a  current  of  24 
webers  through  an  external  resistance  of  about 
7  ohms,  giving  an  electro  motive  force  of  160  volts. 
If  then  we  take  two  lamps  in  series,  t.e.,  160  ohms, 
and  arrange  24  distinct  series,  we  shall  get  a  com- 

bined  resistance  of  ijr*  ^^  about  7  ohms,  allowing 

for  the  resistance  of  connecting  wires,  and  there 
will  be  a  current  of  1  weber  through  each  circidt, 
t,e,,  this  machine  should  give  us  48  lights  each  of 
48-candle  power.  With  a  resistance  of  50  ohms 
in  each  lamp,  the  number  of  lamps  which  may  be 
supplied  from  the  same  machine  "will  be  double  this 
number.  If  we  reduce  our  electro-motive  force  from, 
100  volts  to  80  volts,  with  the  same  leng^  of  carbon 
in  the  lamp,  then  we  reduce  the  current  from  I  weber 
to  8-lOths  of  a  weber.  This  in  the  same  resistance 
will  reduce  the  illuminating  power  from  60  candles 
to  a  light  of  about  40-cancne  power,  instead  of  a 
light  of  48-candle  power.  Hence,  with  a  given 
electro-motive  force,  more  light  is  obtained,  and, 
therefore,  greater  economy  is  affected  by  shorten- 
ing the  length  of  the  carbon  in  the  lamp,  rather 
than  by  diminishing  the  current  through  the  same 
length  of  carbon.  Hence,  the  best  results  will  be 
obtained  in  incandescent  lamps  by  sending  through 
them  as  strong  a  current  as  they  will  safely  stand, 
and  making  the  length  of  carbon  such  that  the 
dynamo-machine  employed  will  send  such  a  current 
through  them. 

Take  another  case  : — Suppose  we  have  one  lamp 
of  75  ohms  resistance  (t.c,  sioout  45-candlo  power). 
A  Gramme  machine  or  a  Siemens' s  medium-  sized 
machine  will  give  an  electro-motive  force  of  100 
volts,  and  a  current  of  about  25  webers,  at  the  rate 
of  100  revolutions  a  minute,  through  an  external 
resistance  of  about  3  ohms.  Hence,  if  wo  have  25 
lamps  in  separate  branch  circuits,  or  in  multiple 
arc,  we  get  1  weber  through  each  from  such  a 
machine,  and  get  a  light,  according  to  Mr.  Swan, 
of  45-candle  power  from  each.  Hence,  such  a 
machine  will  give  us  about  1,125-candle  power 
illumination.  The  energy  expended  would  bo 
about  5  or  6  h.-p.,  so  that  the  Uiumination  would 
be  about  200  candles  per  h.p. 

We  have  seen  above  that,  with  the  Siemens's 
alternate  current  machine,  a  400-candle  light  re- 
quires about  half  a  horse  power ;  so  that  1  h.p. 
will  supply  two  lights  of  400  candle  power,  from 
an  alternate  current  machine,  at  the  rate  of  lOd. 
for  3  hours.  The  same  illumination  can  be 
obtained  from  gas,  at  2s.  for  3  hours.  Now,  two- 
thirds  of  this  cost  is  for  the  supply  of  carbon, 
which  becomes  burnt  in  the  arc.  Hence,  without 
this  consumption  of  carbon,  the  expense  per  h.p.  is 
only  10-9ths  of  Id.  per  hour.  Applying  this  to  the 
case  of  incandescent  lamps,  in  which  our  carbons 
do  not  wear  out,  we  see  that  by  a  proper  arrange- 
ment of  the  lamps  we  may  get  a  200- candle 
Cer  light  at  the  rate  of  10-9ths  of  Id.   per 

Now,  Mr.  Alex.  Siemens  also  states,  in  hin  paper, 
that  at  the  rate  of  3s.  6d.  per  1,000  feet,  the  same 
iUnmination  cannot  be  obtained  from  gas  at  less 
than  2d.  per  hour.  Hence,  allowing  8-9ths  of  Id. 
An  hour  for  the  brefika^  oi  incandfiftcftnt  lamps, 


the  cost  of  light   by  gas  and  b 
electric  lamps  would  be  nearly  the 

If  we  allow  that  only  a  light  of  4 
instecui  of  60-candle  power,  can  be  ] 
rate,  still  the  incandescent  light  cai 
as  an  expensive  light. 

Now,  m  the  absence  of  any  actua 
let  us  assume  the  same  law  to  hi 
^stem  as  in  the  Siemens  or  the  G 
In  the  Brush  system  a  current  of  1 
through  an  internal  resistance  of  1 
external  resistance  of  70  ohmi 
Siemens  machine,  when  the  exterx 
seven  times  the  internal  resistanc 
only  l-60th  part  of  its  value  when 
internal  resistances  are  equal,  and  1  - 
when  the  external  is  double  the  int 
The  drawback  to  this  arrangen 
that  one-third  of  the  total  work  < 
be  lost  in  heating  the  machine. 

Taking  the  Brush  machine  as  wo 
the  difference  of  potential  for  each 
circuit  is  about  40  volts.     Hence 
of   potential  of    16  lamps   =    ab 
With  an  external  resistance  of  ' 
is  a  current  of  10  webers.     Heno 
incandescent    lamps    in    10  series 
a   resistance  of   70  ohms,  we  sha 
through  each  series.      Put,  then, 
of  100  ohms  resistance,  in  each 
shall  get  70  lamps  from  a  Brush  r 
70  lamps  are  each  of   60-candle 
are  worked  by  an  expenditure  of 
the  candle  power  is  4,200  candle 
or  262*5  candle  power  per  h.p. 
this  resistance  are  only  heated, 
light  of  30-candlo  power  each, 
power  per  h.p.  will  have  to  be  rec 

Thus  we  have  seen  that  it  u 
divide  the  electric  current  in  sue' 
to    increase  the    amount   of    il 
may  be  obtained  by  means  of 
machine,  especially  when  the  lig 
by  the  incandescent  system  of 
or  Edison. 

The  earliest    attempt   to  o^ 
candescence  in  a  vacuum  was 
1843,  who  applied  continuous 
conductors,  and  heated  them  1 
in  a  Torricellian  vacuum. 
1848  by  Staite,  who  used  an  t 
and  platinum  wire,  and  env 
glass  or  some  other  non-c 
Eonn  employed   graphite, 
candescent  in  an  atmosphere 
there  was  no  wasting  awaj 
same    principles    have  bee' 
greater  promise  of  succes 
attempts  at  producing  iUi 
incandescence.    The  eatlie: 
(1)  because   of    the  impo 
the  consumption  of  the  c( 
in  consequence  of  the  mii 
it  was  impossible  to  get 
of  exhaustion  which  wf 
because  of  the   presence 
hydrogen,  which  exists  c 
in  other  substances.     It 
our  power  of  obtainin 
greatly  extended,  and  ai 
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rb  'VU3U&  from  the  labours  of  ISr.  Crookea,  ' 
Sir«n  and  Mr.  Laae-Foz  have  suooeeded 
<Ang  TBcna  from  which  all  the  tdr  and 
liydrogeu  are  exhausted,  ho  that  their 
Ismentg  and  platinnm  wire  counectiotu 
vithout  being  destroyed,  even  when  a 
'  electricity  stro&g  enough  to  make  them 
s  brilliant  incandescent  light  hft«  been 
'*a1j  paasiug  through  them  for  months 
Through  the  kindness  of  Sir.  Snan, 
-^  friend  and  former  pupil,  Mr.  Lane- Fox, 
«  to  show  yott  this  evening  how  well  they 
CMeded  in  producing  a  hrilliant,  aud  yet  a 
>^  pleasant,  incandescent  light.  This  is  a 
which  many  have  sought  in  vain,  and 
Quid  not  have  been  attained  except  by 
ng  together  the  results  of  inTestigations 
lare  been  recently  carried  on  in  soTeral 
a  of  physics. 

not  conclude  this  course  of  locturos  without 
my  especial  thanks  to  Sir.  H.  Trueman 
Who  has  given  me  very  valuable  assiBtance, 
dog  me  to  bring  together  a  large  collection 
otncal  apparatus,  in  Ulustiation  of  the 
ing  subjeet  which  I  have  had  the  honour 
J  before  you. 

MISCELLANEOUS. 


iGEICULURE  IN  TEAVANCORE. 
oltoie  is  here  carried  on,  says  Tht  Cahnitt  and 
ith  some  measure  of  pisotioal  skill  and  Buooase 
^iDm  Isngthened  eipenenoe,  but  withmost  primi- 
romentB,  and  needmg  much  improremenC  as  to 
g,  rotation  of  orops,  and  the  preparatioa  of 
for  the  market.  The  principal  nabve  a^aul-  I 
iducta  are  rice,  cocoa-nut  and  other  palms,  luid 
ooB  roots  for  food.  beaideB  ooSee,  wmch  is  oul- 
by  European  planteiB,  witi  the  aid  of  native 
Fruit  trees  aJso  aie  grown,  more  or  less,  bj 
le,  and  invariably  planted  as  the  begiiming  uf 
e  when  waste  land  is  cleared. 

is  grown  chiefly  on  irrigated  or  swamp  land, 
drfoi"hiil"  rioe  is  grown  wherever  the  soU 
sntly  rioh  to  give  a  crop,  and  the  rain  sufficientlj 
it  to  bring-  it  to  perfection.  Most  of  the  landed 
of  the  country  oonniste  of  rioe  or  "paddy"' 
which  vary  greatly,  however,  in  quality  and 
,  and  consequently  in  value.  The  prioe  of 
' "  lands  varies  according  to  the  soil,  isoilitieF 
jation,  distance  from  the  oentrss  of  population, 
I  returns  they  are  capable  of  yielding.  Somi- 
Ih  only  30  rupees  to  40  rupees  per  para  (about 
hth  of  an  acre) ;  othorBoostup  to  70  rupees  (say. 
E56  per  acre).  The  Government  oompensatiou 
lands  takbn  for  pubho  purposes  is  only  14  rupeen 
«.  Land  may  bo  said  to  bo  worth  genetallj- 
i  years'  purchase.  The  produce  of  rioe  lands  ib 
lore  ranges  from  fivefold  to  thirtyf old.  Then 
ular  oomplaint  that  the  land  is  deteriorating  and 
un  leas  than  in  former  days,  which  the  old 
ascribe  to  diminished  attention  to  sacred  ritei- 
tie«,  but  which  arises  fnim  exhaustion  of 
1  through  want  of  prcmer  enltivation.  In 
them  districts,  where  tillage  is  more  careful, 
lanuring  better  attended  to,  and  the  sun 
the  clouds  and  rainfall  being  less,  thi' 
'  M  been  known  to  be  fortyf  old ;  but 


t'anners  think  they  are  well  off  with  fifteeofotd  at  eaoh 
liarvost — i.f,  twice  in  the  year — and  throughout  the 
^^reater  part  of  the  country  seven  or  eightfold,  or  in  the 
rtouth  twelve  to  fifteenfold  must  bo  put  down  as  tbe 
usual  return.  As  it  costs  at  lasot  two  paras  (about  two- 
lifths  of  a  boshel)  of  grun  in  wages  to  sow  one  para  of 
ased,  a  return  of  at  least  three  times  the  seed  sown  is 
ueceSHsry  to  repay  eipenditure.  A  tenfold  increase 
would  be  80  paras,  or  32  busheU,  of  "paddy,"  or  rioe 
in  the  husk.     When  cleaned  of  the  husk  this  is  reduced 


half  the  quantity — say  IS  bushels — weighing  on  an 
.'iverage  64J  lbs.  per  bushel  when  raw.  Old  rice  would 
be  Ugnter,  down  to  about  SSlbs.    The  produoe,  there- 


of an  acre  of  good  rice  land  may  be  averaged  at 
i,u4ilbB.  The  total  acreage  of  rice  land  onder  culttra- 
tion  in  Travaucore  is  not  eiaoUy  known,  but  a  fresh 
Hurvey  aud  re- assessment  are  about  to  be  undertaken. 
The  survey  of  eighty  years  ago  places  it  at  about 
400,000  acres  ;  but  since  then  much  wsste  land  has  been 
brought  under  onltivatian,  and  the  total  acreage  cannot 
probably  be  taken  at  less  than  500,000  acres.  Whereas 
^it  the  beginning  of  the  century  Travanuore  exported 
large  quantities  of  paddy  and  rioe  (in  1843  no  lass  than 
281,000  candies  of  Col  lbs.  eaoh),  and  imported  but  a 
nnall  quantity,  the  case  is  now  totally  reversed— ex* 
ports  being  onl^  about  70,000  rupees  to  80,000  ropees 
in  value,  and  imports  (duty  free)  having  risen  from 
U  lacs  of  rupees  seven  years  ago  to  13^  Lacs  in  I8TS. 
The  produoe  of  the  oonntry  is,  therefore,  not  sufBoient 
for  home  consumption  at  the  pmsent  time.  This  aiiseB 
not  only  from  the  diminished  production  already 
referred  to  and  from  increase  of  population,  hut  also 
from  the  general  improvement  Of  the  oircumstanoes 
of  the  lower  castes,  who  can  now  afford  to  eat 
more  rice  in  plaoe  of,  or  in  addition  to,  frnita 
and  vegetables,  coarse  roots,  and  inferior  grains. 
3uppoang  the  cultivated  area  of  rioe  to  be 
600,000  acres,  and  the  joint  produce  of  the  two 
crops  fifteenfold,  or  l,S06lbB.  per  sore  ;  this  divided 
at  apopuUtionof  2i  miUions  would  give  312  lbs. 
per  hnd  per  annum  for  consumption.  Imported 
nee  lo  the  value  of  1 3^  lacs  of  rupees  would  give  (at  a 
chuckram  per  pound]  16  Ib«.  per  head  additional. 

The  uultivation  of  the  cocoa-nut  extends  over  the 
whole  of  Travancore,  which  has  hence  been  facetiouslv 
oslled  CoDOonut-carc  ]  forty-four  years  ago  the  totu 
number  uf  cocoa-nut  trees  was  11,100,000,  and  the 
inarease  since  has  been  so  considerable,  much  waste 
land  having  lieen  plsiitod  with  this  valuable  palm,  that 
the  present  number  cannot  be  estimated  at  lem  than 
13  millions.  These  are  almost  invariably  too  closely 
planted  to  obtain  full  advantage  of  son  and  air ;  hut 
suppcing  they  stood  at  tbo  moderate  distance  of  20  feet 
apart  (which  is  109  to  the  acre)  the  area  oovered  would 
amount  to  137,000  acres.  The  soils  best  suited  for  the 
cocoa-nut  are  the  sea-shore,  the  banks  and  alluvium 
of  rivers,  and  level  lands  exposed  to  the  sea-breeze; 
these  conditinns  abound  in  Travancore.  Inland  on  the 
mountains  the  cocoa-nut  will  grow,  but  not  boar  fruit. 
The  young  plants  generally  require  watering  for  the 
first  two  or  three  years,  and  must  be  protected  from  the 
inroads  of  oatUe  until  they  rise  some  feet  abovo  the 
ground.  Ashes  are  supplied  as  manure  at  the  begin- 
!  ning  of  the  wet  sesson,  and  the  ground  opened  about 
the  rootH  of  the  trees,  which  come  into  bearing  some  eight 
or  ten  years  after  phuiting.  A  ooooa-nut  paotation  is 
one  of  the  most  easily  managed  and  most  remunerative 
products  of  the  oountry.  Thenativeshavebottopntdown 
the  nuts  and  guard  the  trees  more  or  less  while  attending 
to  their  other  employments,  and  in  due  ooune.  a  perma- 
nent and  profltabls  plantation  is  created.  Europeans, 
however,  seldom  attempt  such  an  investment,  and 
few  who  have  done  so  have  suooeeded  in  it.  The 
prioe  ot  100  ordinary  bees  in  the  southern  parts 
may  be  stated  at  about  400  mpeea.    TbcM  vonld  prck— 


15,000  oftiH^iM  of  oil  ftto  aimiullT  ooiuRiiiied  in  the 
ootmtiy.  He  treee  are  BometimM  tapped  tor  a 
taw  moDtlu,  to  prooure  tiie  sweet  joioe,  wMob, 
Ixnled  while  freah,  givM  e,  palm  tngar,  nod  kept 
a  day  or  two  till  it  f(iniient«,  beoomcB  toddy,  a  ^ghtly 
intoiioatiDg  drink,  eoinewbat  like  lieer.  The  toddy 
alflo  in  distdlled  into  arraok  or  nattvo  spirits.  OQier 
palm  trees  are  aUo  coltirated.  Neit  to  the  uoooa'Out 
OOmeH  the  palmyra,  which  ia  j^wn  only  in  the  drier 
diBtriots  towarda  Cape  Comorin.  The  palmyra,  witii 
its  tweet  sap  and  sn^ar,  leaves,  timber,  and  fruit, 
foniiahes  a  living  to  a  Kreat  nmnber  of  the  Thanar 
oaate  in  Travanoore,  and  in  Tinnevelly.  The  nnmber 
of  treesin  18S0  was  about  6,000,000.  It  is  probable 
that  no  oondderable  inorease  has  taken  place  since,  as 
<Jd  trees  are  in  demand  for  their  timber,  and  tlie  slow 
growth  of  this  palm  disoonragcs  planting.  From 
160,000  to  2<,000  cwts.  ot  the  the  sugar  (jaggery)  of 
this  palm  are  annually  exported,  worth  something  over 
SJ-  rupees  per  owt.  "Die  beautiful  areca  palm  ia  pUnt«d 
in  damp,  clayey  soil,  on  the  banks  of  tuiks  and  riveni. 
Unlike  the  ooooa-nnt  it  will  thrive  at  a  distance  from 
the  sea,  and  on  the  hills.  It  is  grown  very  largely  in 
North  'nATanoore,  whence  the  nnta  are  carried  to  the 
•rath  by  Syrian  and  other  tradpra.  The  trees  will 
grow  two  or  three  feet  apart.  The  aicca  begins  to 
beai  in  five  years,  and  oontinues  to  produce  for 
twenty-firo  yeais.  The  nnts  are  sold  wholesale  at  six 
or  eight  chnckrams  per  thousand,  and  retail  in  Trevan- 
dram  at  from  eight  to  thirty-two  for  a  chooknun, 
■Mxonling  to  season  and  demand.  3,500  oandiea  arc 
anunallT  szported  to  Bombay  and  other  ports,  the  Taluo 


is  about  4^  lacs  of  mpeee. 
Tins. 
Boots,  vecetAbles,  and  fruits  form  a  oc 


Mttive  grows  aomething',  if  he  oan,  areund  his  own 
dwelling  for  home  uae.  Theprindpal  cultivated  root- 
orops  are  yams  (Bioteorm)  of  various  torts,  the  small 
tabers  of  which  are  planted  out  in  tlie  beginning  of  the 
rainy  season  and  dug  again  within  a  year.  Soipn  nf 
theae  roots  grow,  under  favoombLe  oironnuitances, 
lance  «iie.  up  to  four  feet  in  lensth  ando     '    " 


leyear  □ 

the  Christian  era  that  the  art  ma<i 
advanoes.  In  the  year  I:!'23  a.d.,  ( 
were  made  in  msnnfacture  and  d£Oi 
From  that  dato  to  the  aiitiienth 
potteries  of  Owari,  Hizen,  Mino, 
Satsiuna  were  established.  The  Bab 
ware,  wa«  flrst  made  at  Kioto,  at  th 
the  sixteenth  centnry.  The  best  ol 
which  is  Sim  the  most  admired,  n 
HiEon,  in  1580  to  I6S6  :  the  old  G 
1592.  Consul- OenonJ  Van  Snren  i 
clsTH  are  found  in  nearly  all  pK 
and  the  different  kinds  are  usual 
proximity,  and  close  to  canals  . 
IS  of  considenible  advantage,  as 
of  tmnaport.  In  all  oases  every  va 
in  the  manufacture  of  pottery  ia  : 
state;  there  is  no  neceseity  to  manuf 
or  fusible  clays  as  Is  done  in  other 
and  which  adds  considerably  to  tl 
One  of  the  peculiarities  in  the  cla 
that  it  contains  both  the  fusible  anc 
in  ancb  proportions  as  to  make  a  light 
cent,  and  durable  porcelain.  At  Ai 
is  a  clay  found  whioh  contains  78J 
and  17^  per  cent,  ot  alumina  ;  tn 
the  dehcate,  transluceikt  egg-abdl 
addition  of  any  other  matter.  fVcn 
a  clay  is  taken  which  has  60  ner  cc 
percent,  of  alumina  ;  from  this  the 


Higo,  Owari,  Mikaers,  Idyn,  Homu 
the  whole  of  Japan  there  are  liSS  I 
clay  is  deposited  ;  many  of  thoie  on 
clays,  but  they  are  all  fitted  for 
vanons  Mnda  of  pottery.  Theae  c 
powdered  by  means  of  what  ai 
pounders,"  worked  in  some  looalit 
but  the  work  is  often  done  by  bai 
then  dried,  and  stored  on  boarda  or 
dongh  does  not  go  through  the  proa 
The  shaping  is  almoBt  exoluiively  di 
wheel,  which  is  set  on  a  pivot  wed 
eye.  As  a  mk,  the  wheel  is  turned 
■rif.  hutinHisenitiskeDtiDmotioi 
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re;  these  kilns  are  so  oonfltructed  that  the 
s  from  the  lowest  one,  in  addition  to  which 

has  its  own  firing  place.  The  result  of  tlus 
on  is  that  the  up^r  ones  are  by  far  the 
led,  and  the  ware  is  arranged  accordingly; 
h  re(j[aires  the  least  baking,  in  the  lower  kim, 

which  requires  the  greatest  heat,  in  the 
"hese  connecting  kilns  have  the  merit  of  being 
g,  but  they  are  usually  small  and  badly  con- 
md  the  heat  in  none  of  them  is  uniform.  The 
ade  from  the  silicious  clay  and  potanh  extracted 
I  ashes.  This  potash  is  not  a  pure  white,  and 
nts  for  the  dirty  colour  usually  to  be  observed 
:;ed  Japanese  ware.  In  different  districts  the 
varies.  For  instance,  in  Owari  the  greater 
e  ware  is  painted  a  cobalt  blue— the  cobalt  ore 
id  in  the  bluffs  near  the  clay  deposits,  and  is 
ainting  the  cheaper  wares,  and  for  this  pur- 
lan  cobalt  is  also  employed.  The  painting 
It  is  generally   done  on  the   biscuit  before 

In  several  districts  a  very  handsome  ware 
ud  painted  on  the  glaze.  For  this  kind  of 
ho  colours  are  mixed  with  a  silicate  of  lead 
ih,    and   baked  the   third   time   in  a   small 

a  low  temperature.  The  colouring  oxides  in 
Jiose  of  copper,  cobalt,  iron,  antimony, 
9,  and  gold.  Japanese  porcelain  painting 
livided  into  two  categories,  decorative  and 
the  first  is  used  to  improve  the  vessel  upon 

is  placed,  and  this  class  includes  all  the 
pt  wiat  of  the  province  of  Kaga,  which 
ae  under  the  head  of  graphic,  as  it  delineates 
ides,  occupations,  sports,  customs  and  cos- 
:he  people,  as  well  as  the  scenery,  flora,  and 
the  country.  "Owari  ware"  is  made  in 
aco  of  that  name ;  it  is  not  as  translucent, 
jfer  and  more  tenacious  than  some  of  the 
aufacture.  The  principal  potteries  are  at  a 
lUed  S^to,  twelve  miles  from  the  sea;  in 
je  there  are  more  than  200  loins.  The 
lostly  painted  a  cobalt  blue,  and  is  merely 
•ative  land,  consisting  of  branches  of  trees, 
rers,  birds  and  insects,  all  these  being  copied 
ist  from  nature.  All  the  Owari  ware  is  true 
ilain,  and  is  strong  tind  durable.  In  Hizen, 
of  wares  are  manufactured,  the  best  known 
f  the  "  Eurari,"  which  is  made  at  Arita,  but 
b  Eurari.  The  colours  in  use  are  rod,  blue, 
d  gold ;  these  are  combined  in  various  pro- 
3ut,  as  a  rule,  the  red  predominates.  Gronerally 
e  of  the  vessel  is  divided  into  medaUions  of 
hich  alternately  have  red,  blue,  or  white  back- 
'ith  figiues  in  green  or  blue  and  gold.      The 

porcelain  sold  at  Nagasaki  is  made  in  this 
rom  Arita  clay,  and  this  is  made  from  clay 

admixture    of   fusible    matter   except    that 

by  the  clay  naturally.  The  province  of 
is    noted    for   crackled    ware.      It    is    only 

very  few  years  that  large  vases  have 
nufactured,  and  in  earlier  days  the  old 
i  confined  to  small  vessels.  The  glaze  is  a 
alumina  and  potash,  and  the  best  ware  has  a 
let -work  of  the  finest  crackles ;  the  painting 
}  and  flowers,  and  noted  for  its  delicate  lines 

red,  and  gold.  In  Kioto  the  ware  manu- 
9  very  similar  to  that  produced  in  Satsuma, 
lighter  and  more  porous,  the  decorations  are 
f  the  same,  being  of  birds  and  flowers.  There 
ption  of  ware  made  in  Kioto,  called  "  Eraku,'' 

body  of  which  is  covered  with  a  red  oxide  of 

over  this  m3rthical  figures  of  gold  are  traoed. 
duced  in  Kaga  is  faiemx^  and  in  the  style 
g  is  unlike  an^  other  in  Japan,  the  predomi- 
lour  being  a  hght  red,  used  witib  green  and 
e  designs  with  which  it  is  profusely  decorated 

grasses,  fiowers,  birds,  and  figures  of  all 
people,  witli  their  costumes,   occupations. 


and  pastimes.  The  *■  *Banko"  ware  is  made  at  the  head 
of  the  Owari  Bay ;  it  is  an  unglazed  stone-ware,  very 
light  and  durable,  made  on  moulds  in  irregular  shapes, 
and  decorated  wiUi  figures  in  relief.  On  the  islana  of 
Awadji,  a  delicate,  creamy,  crackled,  soft  paste  porce- 
lain is  made.  The  figures  used  in  decoration  are  birds 
and  fiowers,  but  outlined  by  heavy,  dark  lines.  Consul 
Van  Buren  is  of  opinion  tliat,  at  no  distant  day,  Japan 
will  be  one  of  the  foremost  competitors  in  the  pottery 
markets  of  the  world,  on  account  of  the  great  variety 
and  excellence  of  the  days,  their  proximity  to  the  sea, 
the  cheapness  of  labour,  and  the  beauty  and  originality 
of  the  decorations.  Already  this  important  industry 
has  been  g^atly  stimulated  by  the  foreign  demand,  and 
by  the  success  of  Japanese  exxiibitors  at  the  Exhibitions 
of  Yionna,  Philadelphia,  and  Paris. 


GOLD  MININa. 


The  following  report  by  Mr.  Thomas  Price  to  the 
Chairman  of  l£e  FlaoerviUe  Gk)ld  Quartz  Company, 
Limited,  dated  San  Francisco,  April  16th,  1881,  refers, 
in  part,  to  Mr.  A.  G.  Lock's  paper  on  **  Modem  Gold 
Mining,"  read  before  the  Society,  January  19th  last  :<— 

''In  answer  to  your  favour  of  the  8th  ult.,  on  the 
subject  of  gold  amalgamation  as  carried  on  at  the 
Plaoerville  MOl,  I  take  very  great  pleasure  in  replying 
in  detail. 

**  1st. — Description  of  mill : — The  mill  has  twenty 
stamps,  each  stamp  being  of  an  average  weight  of 
800  lbs.,  each  battel^  of  five  stamps  is  furnished  with  a 
self-feeder.  The  self-feeders  are  connected  with  a  large 
bin,  having  a  capacity  of  three  hundred  tons  of  quartz  ; 
the  floor  of  this  bin  is  placed  at  an  angle  of  50  degreef, 
so  that  the  (Quartz  slides  by  gravity  to  the  self  f  eederp. 
The  quartz  is  delivered  from  the  mine  by  a  self-acting 
tramway  to  this  bin,  the  fine  material  passing  througn 
a  grating,  the  coarser  lumps  remaining  on  the  floor  of 
the  rock-breaker,  both  the  fine  and  crushed  materiml 
falling  by  gravity  into  the  fore-mentioned  bin,  so  that 
the  ore  passes  nrom  the  mouth  of  the  shaft  into  the 
battery,  without  the  aid  of  any  manual  labour,  with  the 
exception  of  the  labour  in  placing  the  large  pieces  of 
quaitz  into  the  rock-breaker.  Cut  1  (enclosed  herewith) 
will  serve  to  show  you  how  the  self-feeder  is  attached, 
as  well  as  the  interior  arrangement  of  the  mortar.  Cut 
2  will  show  the  kind  of  mortiEu:  in  use — the  gold  one,  of 
course,  and  not  the  silver  one.  The  mortar  has  but  one 
discharge,  and  that  in  front ;  the  screens  are  made  of 
thin  slotted  Kusslon  iron,  equal  to  450  holes  to  the 
square  inch  ;  inside  of  each  battery  in  front  is  a  slip  of 
silver  copper  plate,  8  in.  in  width  by  the  total  length  of 
the  battery.  Immediately  in  front  of  the  battery  again 
is  a  large  silver-plated  copper-plate,  equal  to  the 
total  widSi  of  the  mortar  by  3  It.  in  length,  in  front  of 
which  is  placed  again  20  ft.  18  rQ.  sluice,  the  bottom  of 
which  is  lined  with  silver-plated  copper-plates,  con- 
stantly kept  in  a  bright  condition.  The  tailings  ore  now 
passed  over  what  are  known  as  Hcndy*s  concentrators 
(there  being  one  for  each  five  stamp  battery).  Cut  3 
(enclosed  herewith)  together  with  a  printed  description 
of  the  machine,  explams  itself.  The  tailings  are  now 
again  passed  over  20  ft.  blanket  sluices,  and  afterwards 
on  a  50  ft.  of  coarse  canvas  sluices,  or  rather  sluices 
lined  with  such  material,  and  finally  over  64  ft.  of  riffle 
sluices.  The  material  caught  on  the  oonoentrators  and 
blankets  is  passed  through  an  amalgamating  pan, 
and  settler,  and  agpltator.  Cuts  4,  5,  and  6,  and  the 
accompanying  printed  description  will  explain  this  part 
of  the  operation.  The  material  saved  on  the  ooarse 
canvas  and  riffle  sluices  are  further  concentrated  in  a 
Cornish  huddle,  as  are  also  all  the  tailings  from  the 
amalgamating  pan  and  settler.  The  quantity  of  quick- 
Bilver  placed  m  Uie  mortars  or  coffers  is  regulated  by  the 
!  appearance  of  the  oopper-plate  in  front  of  the  battery  \ 


Mtiber  to  tbe  Jeurmd  ol  uua  Bodety  t(a  inaaj  jeaza, 
Hst.)  Id  the  matter  of  '  gaiise  of  gratmsa  or  Mreena.' 
The  mm  of  the  screeiu  nfaauld  depend  entirely  upon  the 
fineness  of  the  gold  in  tJie  quortx.  If  the  gold  should 
be  diffused  ia  a  finely  divided  state  through  the  quartz, 
it  ia  evident  that  finer  orushing  must  be  had  than  if  Iho 
gold  were  coarse.  I  have  given  tho  size  of  the  per- 
foiatioDS  of  our  screens .  (2nd.]  All  the  protection  to  tlie 
mortar  by  having  the  dies  rest  upon  a  layer  of  sand  has 
always  been  in  vise.  Wo  have  not  had  any  broken 
mortar  as  yet.  The  stamp'headH  and  the  £cs  upon 
which  they  Btnke  are  of  the  HAine  size  ;  this  we  consider 
a  pniteotion  to  the  mortar  and  stamp-head,  that  ia  the 
layer  of  sand  under  the  dies.  With  such  fine  gold  aawo 
have  to  deal  with  at  the  Plaoerville,  we  could  not  expect 
much  fine  gold  canght  in  this  material.  We  rely  upon 
OUT  amalgamated  copper-plates  inside  of  the  bftttery  for 
this  pnipose,  aad  IhaTe  no  hesitation  in  stating'*   ' 


Califomia,  the  stamps  were  nsed  simply  for  the  arush- 
ing  of  the  ore,  the  amalgamBtion  was  conducted  on  the 
ontaida  entirely,  the  only  gold  caug-ht  in  the  battery 
being  ooane  particles  that  (»uld  not  pass  through  the 
KDMoa.  Eiperioice  has  taoght  the  mill  men  here  that 
thiB  latter  method  is  not  only  more  expensive,  but  by 
far  less  eSective.  I  cannot  agree  with  Mr.  Look  when 
he  rtates,  '  I  venture  to  aaaert  that  this  system  of 
puUing  mereury  into  the  stamp  coffers  and  nsing 
■malgamating  platea,  is  isdically  wrong.'  Tho  difB- 
onltie*  that  he  speaks  of,  viz.,  the  loss  of  quioksilirer 
flouring,  does  not  trouble  us.  I  also  claim  that  the 
particles  of  amalgam  passing  throuffh  tJie  screens  ore 
oanght  either  on  the  ctn^r-plates  in  front,  or  on  the 
Hendy  oonccntnitAr,  and  if  any  escapee  here,  why  we 
have  the  blankets,  coarse  canvas  and  riiHe  alnioes,  and 
finally  the  Cornish  buddle. 

'*  The  last  few  weeks  I  have  had  some  experience 
with  the  system  designated  as  '  mpreury  rifBea,'  and 
mercury  troughs,  as  fully  described  in  Mr.  Lock't 
paper.  I  had  to  examine  a  mine  where  they  were  in 
nse,  having  been  put  in  and  erected  by  an  experienoed 
Australian  mill  man.  I  fonnd  the  tailings  containing 
an  abnormal  quantity  of  gold.  The  owners  found  it 
neccBsary  to  cliange  this  system  to  amalgamation  on 
oopper-plates  inside  the  battery,  with  the  usual  outside 


qnutc  mines.  At  a  verr  lai^  d 
lAiflie  piles  of  tailings  had  accnmul 

piles  I  liave  had  occamon  to  njupL 
sented  to  be  very  rich,  but,  as 
them  sufficiently  rich  to  pay  for  tt 
very  popular  uiing  for  a  soperii 
mine  is  good,  plen^  of  gold  in  th( 
rebellious  that  it  is  impossible  to  a 
such  a  mine  have  I  had  occasion  t< 
sorrow  of  the  stockholders,  found  t 
oharacter  was  due  entirely  to  the 
Oontained  bat  little  gold.  I  hs 
stating  that,  with  proper  care  and 
I  have  d«Boribed  as  in  your  mill  a< 
efleotive  for  the  quartz  we  have  to 
one  desmbed  by  Mr.  Lock.  Wh« 
on  the  mortar  plates,  ooppei^plaU 
concentrator,  and  the  blonkete  a 
boiea,  and  Cornish  buddies  wi 
endeevonied  to  cover  the  whole  sa 
not,  please  let  me  know,  and  I  wil 
tional  infonnation  I  may  have.  I 
guidance  as  soon  as  J  have  time  < 
of  all  parts  of  the  mill,  explaining 


addressed  to  all  the  gold-mining 

pnrpoees  of  my  forthcoming  book  a 

I  am  pleased  to  be  able  to  ta 
publicly,  to  thank  Mr.  Price  for  hi 


With  regard  to  his  ot 
the  Society  of  Arts  on  the  I9th  o 
not  think  uie  pages  of  the  Sode^ 
pUoe  for  a  lengthy  diaonnon  ;  I 
him,  and  all  others  interested  in  tl 
where  the  different  lyttama  adop 
will  be  oompared  and  fnlly  diaon 
help,  meantime,  remarking  that  1 
in  the  matter  of  loss  of  gold  ia  « 
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r.  Geo.  J.  Urmin  states  that  in  the  BUck  Hills, 
Ota,  '*  they  only  obtain  from  10  to  15  per  oent.  of 
goldy'*  and  that  the  general  result  of  his  inquiries 
nghout  the  country  is,  '*  that  not  more  than  60  per 
i  of  the  assay  value  is  recoyed  on  the  average." 
Igr  are  the  United  States  singular  in  showing  such  a 
ii  of  gold. 

(ii  Sdwin  Gilpin,  A.M.,  F.G.S.,  the  Inspector  of 
m  for  Nova  oootia,  reports  that  since  returns  have 
I  eoDeeted,  which  enable  him  to  ascertain  results, 
M  tons  of  pyrites,  containing  on  an  ayerage 
4  dwt.  of  gold,  and  4  oz.  17  dwt.  silver,  with  a 
I  of  £10  10s.  perton,  have  **  been  thrown  away ;  in 
f  words,  over  a  miUion  of  dollars  has  been  thrown 
bsooks  and  swamps  during  the  last  18  years."  In 
mt  to  me  in  Marok  last,  he  characterises  this  loss  as 
>o  the  fact  of  *'  the  chief  idea  being  to  pass  as  mudi 
i^ililii  through  Uie  mill,  and  turn  the  tailingfs  into 
rarest  brook." 

r.  Walter  A.  Skidmore's  <*  table  of  the  losses  sus- 
^  in  gold-mining  countries"  referred  to  above, 


Per  cent. 

Percent. 

lont 36 

Australia  . . . 

25 

•ry 50 

Colorado   . . . 

40 

66 

California.. . 

27 

lave  now  lying  before  me  a  letter  written  in 
hnry  last,  by  Mr.  F.  Guinness,  warden  and  resident 
liftnite  of  the  Collingwood  goldfields.  Nelson,  New 
and,  in  which  he  spraks  of  uie  melancholy  fact  that, 
^g^  the  inadequacy  of  the  appliances  and  the  want 
aowledge  how  to  extract  the  gold,  the  district,  after 
lied  trials,  has  been  deserted,  and  gold-mining 
jdoned,  "  little  or  no  gold  being  obtained,  yet  the 
fwea  of  the  quartz  gave  rcsultt)  of  most  hopeful 
rnfl,  as  much  as  H  ounces  of  gold  to  the  ton  having 
obtained  from  stone  which  Dr.  Hector  and  myseUf 
cot  of  the  reef." 

It  to  conclude,  it  appears  to  be  owing  to  the  nature 
le  ore  with  which  Mr.  Price  has  to  deal,  rather 

to  the  efficacy  of  the  appliances  employed,  that 
as  so  little  loss,  for  we  nnd  that  the  Idfuio  Com- 
,  Grass  Valley,  California,  whose  appliances  are  of 
most  elaborate  character,  extending  the  great 
itk  of  270  feet  from  the  centre  of  the  stamp  heads, 
about  27  per  cent,  of  their  gold,  obtaining  47*90 
rSy  and  losing  in  their  tailings  18*67  dollars  per 
if  ore.  AT.Tmien  G.  Loos,  F.R. G.S.J 


IBOPHONES  AT  THE  PARIS  ELECTRICAL 
EXHIBITION. 

le  Paris  correspondent  of  the  Timei  sends  the  fol- 
n^  description  of  the  use  made  of  the  microphone 
ke  Electrical  Exhibition,  in  order  to  give  to  numbers 
Bople  in  the  Exhibition  the  pleasure  of  listening, 
it  after  night,  to  the  compaiiies  at  the  Opera 
at  the  Thdatre  F^cais.  Rcrams  have  been  fitted 
in  the  galleries,  each  with  a  nimiber  of  pairs  of 
j^umes.  Two  rooms  are  devoted  to  the  Opera  and 
to  the  Th^&tre.  The  former  is  the  more  mterest- 
t  for  there  the  actions  and  features  of  the  performers 
of  lees  importance.  You  enter  the  room  in  groups 
perhapfi,  ten  at  a  time.  Each  one  advances  to  a 
r and  seizes  a  pair  of  telephones,  which  he  places  to 
;wo  ears.  Each  of  these  is  connected  with  a  micro- 
la  on  the  staffe  of  the  Opera,  one  to  the  ri^ht, 
other  to  the  left  of  the  prompter,  and  inclined 
oda  the  singers.  The  microphone  to  the  right 
he  prompter  is  connected  with  the  telephone 
our  right  ear,  the  one  to  his  left  is  con- 
od  with  that  at  our  left  ear.  Thus,  while 
mnger  moves  to  right  or  left  the  sounds  in- 
16  or  <^1tn1T^il^h  in  the  right  or  left  ear ;  when  they 
laee  or  recede  the  sounds  increase  or  diminish  in 
Bad  thua  we  are  able  to  appreciate  their  move- 


ments, and  it  becomes  difficult  to  believe  that  the  per- 
formers on  the  stage  are  not  directly  behind  the  wall 
which  we  are  facing.  So  soon  as  the  telephones  axe 
applied  to  the  ears  the  glorious  voices  of  the  finest 
smgers  in  Paris  are  heard  by  us  undiminished  in  purity, 
beauty,  or  force,  by  the  strange  means  which  have  carried 
them  to  us  over  a  distance  of  a  mile.  The  orchestral 
accompanimentis  somewhat  weak,  owing  to  the  arrange- 
ment of  the  microphones.  We  can  almost  see  the  singer 
move  about,  putting  expression  into  the  movement  and 
action ;  and  in  no  part  of  the  Opera-house  can  you  hear 
with  greater  (I  might  also  say  with  so  great)  clearness 
and  power  as  in  this  tapestried  room  in  the  Palais 
d' Industrie. 


THE  PAPER  MULBERRY  TREE. 

Hie  United  States  Minister  of  Agriculture,  in  a 
recent  report,  calls  attention  to  the  largely  increasing 
manufacture  of  cloth  in  China,  Japan,  uid  the  &uid- 
wich  Islands,  from  the  paper  mutberrr  (BrouMiontiia 
papyrifera).  In  Tahiti  and  other  South  Padflo 
I^ands,  a  species  of  doth  is  manufactured  frmn  its  bark, 
known  as  **  Tappa  *'  or  **  Kapa,'*  and  it  is  said  that  the 
finest  and  whitest  doth  and  mantles  worn  by  the 
islanders  and  the  prindpal  people  of  Otaheite  are  made 
from  the  bark  of  this  tree  ;  it  dyes  readily,  particularly 
in  red,  and  takes  a  good  colour.  The  following  is  the 
method  employed  by  the  native  women  of  Otaheite  in 
beating  out  the  fibre.  The  cleansed  fibres  are  spread 
out  on  plantain  leaves  to  the  length  of  about 
eleven  or  twelve  yards,  and  these  are  placed  on 
a  regular  and  even  siirfaoe  of  about  a  foot  in 
breadth.  Two  or  three  layers  are  thus  placed  one 
upon  another,  great  attention  being  paid  to  making  the 
doth  of  uniform  thickness ;  if  thinner  in  one  place  than 
another,  a  thicker  piece  is  laid  over  this  place  when  the 
next  layer  is  laid  down.  The  doth  is  left  to  dry  during 
the  night,  and  a  part  of  the  moisture  having  evapo- 
rated, the  several  layers  are  found  to  adhere  together, 
so  that  the  whole  mass  may  be  lifted  from  the  ground 
in  one  piece.  It  is  then  had  on  a  long  smooth  pUnk  of 
wood  prepared  for  the  purpose,  and  beaten  with  a 
wooden  instrument  about  a  foot  long  and  three  indies 

Suare.  Each  of  the  four  sides  has  longitudinal  grooves 
different  degrees  of  fineness,  the  depth  and  widtii 
of  thoso  on  one  side  being  suffident  to  recdve  a 
small  pack-thread,  the  other  sides  being  finer  in 
a  regxuar  graduation,  so  that  the  grooves  of  the 
last  would  scarcely  admit  anything  coarser  than 
sewing  silk.  A  long  handle  is  attached,  and  the 
doth  IS  first  beaten  with  its  coarsest  side,  and  spreads 
very  fast  under  the  strokes.  It  is  then  beaten  with  the 
other  sides  successivdy,  and  is  then  considered  fit  for 
use.  Sometimes,  however,  it  is  made  stiLL  thinner  bv 
beating  it  after  it  has  been  several  times  doubled  with 
the  finest  side  of  the  mallet,  and  it  can  thus  be  attenuated 
until  it  becomes  as  fine  as  muslin.  Should  the  doth 
break  imder  this  process,  it  is  easily  repaired  by  laying 
on  a  piece  of  bark,  which  is  made  to  adhere  by  means 
of  a  glutinous  substance  made  from  the  arrowroot,  and 
this  is  done  with  such  nicety  that  the  break  can  soarody 
be  detected.  In  other  islands  the  bark  is  kept  wet  and 
scraped  with  sharp-edged  shells.  It  is  said  that  Uie 
King  of  the  Friendly  Islands  had  a  piece  made  which 
was  120  feet  wide  and  two  miles  long.  In  Japan  a 
roedes  of  doth  is  made  from  paper  derived  from 
t&s  tree.  It  is  cut  into  thin  strips,  which  are 
twisted  together  and  spooled,  to  be  used  in  the  woof 
of  the  fabric,  while  the  warp  is  composed  of  silk  or  hemp. 
About  250  pieces  only  are  manufactured  at  the  prindpal 
manufacturing  place.  The  paper  mulberry  grows 
everywhere  in  Japan,  and  is  a  valuable  tree,  as 
furmshing  the  bast  from,  which  a  large  portion  of  th<a 
Japanese  paper  is  made ;  the  pUnta  axe  reproduced.  ~ 
qnaatitj  fiy  sob-diyiding  the  roots,  and  in  two  or  ~ 


■reproduaedkremadoof  bftmboo,  aplit  into  vetj  thin 
■iCiaki,  and  nnitod  in  pamllel  liiieB  hj  tdlk  or  hemp 
tbieadB,  so  as  to  form  a  kind  of  mat.  This  is  laid  npon 
■  wooden  frame,  and  tho  apparatmi  dipped  into  the  vat, 
iHsed  and  gbalcoi,  so  as  to  spread  the  pulp  evenly,  after 
which  the  cover  ia  flrat  removed,  then  the  bamboo  couah, 
witi  the  iheet  of  paper.  When  a  nomber  of  aheeU 
have  been  thus  prepared,  thej  are  pressed  to  eiolnde 
the  water,  and  afterwards  spread  oat  with  a  brush  upon 
boards  and  allowed  to  dry.  The  sheets  are  only  atxmt 
two  feet  in  length,  bnt  sometimes  sheets  ten  feet  long 
an  pTodnoed. 


0E5EBAL    VOTES. 


ble  to  uree  on  ucrtain  t 
prepared  by  twenty  or  ti 
mspeelo™,  and  wo  elkited  from  tbci 
cTidciim.  Having  received  the»  repi 
report,  and  agreed,  fiuther,  that  tl 
thoroughly  nifted,  and  the  detAJhi  wi 
mitteo,  coasiBdog  uf  Sir  F.  Sandfoid 
Cumin,  Iho  three  chiefa  of  the  Depu- 
Mr.  Warburton,  who  had  gteat  oipcn 
of  smaller  AchooU,  Mr.  Shaipe,  as  mn 
and  Idr.  Fitch,  for  his  coonc'Ction  wil 
Over  this  rommictee  ill,  Mandellapro 
,  cnidod,  it  wai  yat  further  lifted,  b; 


Twhnim  Initmetlon.— A  RotbI  Cammiamon,  oon- 
siitiDg  of  Mi.  Bernard  Samuelson,  M.P.,  F.U.S.,  Mr. 
Hsnry  Enfield  Boscoe,  D.C.L.,  F.K.S.,  Mr.  Philip  Mbkuos, 
Hr.  John  Slwg,  M.F.,  Mr.  5wit«  Smith,  and  Mr.  -William 
Woodall,  M.F.,  has  been  appointed  ''to  inquire  into  the 
inatrurtioD  of  the  industrial  classes  of  certain  fordgn 
^.  oountriofl  in  teohnical  and  other  mbjects,  for  tbo  purpose  of 
compuiaon  wlOi  that  of  the  cOTTeeponding-  clasM  In  thii 
oenntiy;  andlntotheinflusneeof  stichinstructiononmaun- 
laMuring  and  otliei  industrica  at  liamo  and  abroad."  Three 
ia  to  be  a  qnormn.     The  Commiisian  bis  the  ordinary 

AfilniltnnJ  Betnnu  for  1B81.— The  Statistical  and 
ConUDSrcial  Depaiinent  of  the  Board  of  Trade  have  issued 
a  fiimmaiy  of  uie  fetoma  coUeded  oa  thn  4th  of  Jane  last, 
which  shows  ths  sitentof  land  in  Great  Britain  under  wheat 
to  be  2,806.067  acres,  or  103,3B1  acres  lees  than  in  1860; 
barley,  2.442  4CG  anm,  or  2B,036  acres  lees  than  inlSBO; 
Oiita,  2.901,136  acres,  or  an inctease  of  104,230  acne;  pota- 
toai,  579,431  Bcrea,  an  increase  of  28,499  acies  over  T3B0 ; 
and  hops  64,126  acres.  Or  a  decrease  of  1,577  acres.  Tbo 
total  number  of  live  stock  in  Great  Britain  on  ths  same  day 
!■  Kiven  as— CatUe,  5,911,624:  aheepandlambs,  24,562,154; 
plga,  2,048,034. 

Adelaide  IntaraatioDal  Exhifaitlui. — Partioulara  of 
this  Eihibition,  which  was  opened  on  July  Slst,  by  the 
Qovernor,  have  been  received.  The  Eihitntiau  is  repeated 
to  have  pnved  highly  saocessfa],  the  demands  for  spaoe 
having  bren  so  numerous,  that  it  was  fc — ■* ■- 


enlarged  committee,  including  Mr.  . 
three  other  inspe.,-tOM.  This  was  p 
Spencer,  and  the  reault  is  the  dorome 
of  the  Hoose. 

PopulatiaiL  of  Autria.— The  folic 
of  the  population  of  the  several  pr 
Honganan  portion  of  the  Austria] 
from  the  rmort  of  tho  Centnl  81 
for  taking  uie  census  last  Decemb 
2,329,021  ;  Upper  Austria,  760,879; 
Blyria,  1,212,387;  Carinthia.  348,671 
Trieste.  Istria,  ka.,  660,632;  Tyn 
bera,  107,364;  Bohemia,  5,657,134; 
Bilesia,  666,772;  Galicia,  5,653,170; 
Dahuads.  474.483  ;  total  tor  the  An 
22,130,664.  This  gives  a  total  inn 
ycsirs  of  1,734,054,  or  8-5  per  cent, 
result  as  compared  with  the  Hungai 
the  inerease  for  the  ten  yean — II 
V24  per  cent.  The  total  population 
Esrian  Enipiro  last  Decanbra,  was 
mcrease  for  ths  decade  of  1 ,925,460,  to 
proviures  had  contributed  only  1 91 ,39i 
— '-  if  increase  in  the  provinces  ef  tht 
oonarchy  averaged  only  -772  pe 
Foraged  durmg  the  last  fi'  ' 


rate  of  increase  in  the  provinces  ef  tht 
ily  -772  pe 

more  than  one-third  higher.     The  po| 


towns  in  the  Austrisain 


..buU 


ustnsnprovii 

•  iDiuia,  iiu.lOS :  Fragile,  162,318 
Lembflrg,  110,250;  GtatE,  97,726;  I 
60,226;  Czemowita,  45,600;  Una,  41, 


THE   LIBEAB? 
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be  beset  with  many  difficulties.    It  covers  a  con- 

FTUP     QOPITTV  nr  ARTQ     siderable  space  of  time — over  three  himdred  years 
InL    OUulLIT    Ur  ArilUi  — and  inydves  the  consideration,  as  all  history 

does,  of  a  number  of  circumstances.     A  tolerably 

To.  1,603.    Vol.  XXIX.  straight  course  murt,  if  ^ble.  be  adhered  to^^^ 

'  that  we  may  not  stray  off  mto  tempting  by-paths. 

^  Many  works  have  been  written  and  published 

upon  lace-making,  and  I  can  hardly  hope  to  bring 

V    fs  vvrrxrn  7!'j>  o    iqqi  to  light  many  facts  or  reflections  which  have  not 

r,  b±srTJ!4M.jS±iR  9,  1881.  been  previou^y  placed  before  the  public.    If  I  am 

successful  in  adding  anything  which  may  assist  a 

r-~r— — r~T:7 — — TTTl, — I —  true  view  of  the  disvelopment  of  laoe-making  I 

n  limf^  jlifiijiiw,  Lcndmi  w,0,  snali  be  fortunate. 

*  H.  Everyone  present,  I  presume,  knows  what  lace 

is,  in  the  ordinary  and  modem  sense  of  the  word. 
H  0  T I  C  E  S  shop-windows  of  linendrapers  are  filled  with 

it.    It  is  universally  worn.    About  twice  a  week 

^  we  may  read  in  our  newspapers  that  the  lace  trade 

is  full  of  activity  at  Nottingham,  in  Belgium,  in 

?TISHITUSE  EXHIBinoV.  France,, and  elsewhere.    If  we  go  abroad,  we  see 

i.-nri_      ^A-xA     TJX  lace  much  like  that  we  have  left  at  home.    Some- 

aon  of  Works  of  Art  Applied  to  times  the  laoe  trade  is  reported  to  be  less  vigorouB 

connection  with  the  Exhibition  of  than  it  was,  sometimes  it  is  more.    A  fair  demand 

le  Boyal  Albert  Hall,  will  be  closed  is  maintained  for  Coraline  and  Vermicelli  laces, 

he  10th  inst  whilst  Bobbin,  Bretonne,  and  Mechlin  sell  pretty 

^   .,      _    '  .  X  J  i_     XI-  well  at  **  late "  prices.     The  market,  however,  u 

of  the  Judges   appomted  by  the  ^uU  on  the  whole,  and  there  is  no  business  in 

x>mmend  the  awards  of  silver  and  Valenciennes.    This  sort  of  intelligence  usually 

to  the  designers  and  art  workmen  comes  to  us  at  breakfast  time,  but  it  is  not  of  the 

exhibited  in  the  Exhibition,  has  exciting  character  of  some  news  which  spoils  our 

J     m  i_   t  -J  i_  ^      XI-    /^        -t  nieal.     After   breakfast,  if  we  happen  to  have 

and  wm  be  laid  before  the  CJouncil  absorbed  the  intelligence  about  the  lace  market, 

eeting  after  the  recess.    The  report  we  may  go  out  expecting  to  find  symptoms  of  it 

Messrs.   George  Gk>dwin,  F.B.S. ;  in  the  shops.    Not  at  i3l,  however.    A  constant 

St,  M.P. ;  Edward  J.  Poynter,  E. A. ;  "^^fl^  ^  cheap  laces  is  to  be  purchased. 

.     ,                                J        '  J2I.  Now,  I  think  that  it  would  take  some  of  us 

>le,  Hon.  sec.  1^  surprise  were  an  announcement  to  be  made  that 

=^  Parliament  had  passed  a  BiU  ordering  that  no  lace 

wider  than  two  mohes  was  henceforth  to  be  worn. 

Tv/ia    Av    Tirv    oonrvTV  What  a  disturbance  this  would  create  amongst 

IMOB    UF    TJIJS    bUtilSlX.  y^  workers  and   lace   wearers!    It   would  te 

almost  more  exciting  than  many  recent  points 

of  domestic  news.     Judging  horn  past  events  in 

CAKTOR  LEOTT7BS8.  similar  circumstances,  the    ingenuity  of   people 

» T>m  r\r*  t  a  r^-n  ■*«•  a  ttt^t/^  would  bc  sharpcucd  iuto  all  sorts  of  evasions  of  the 

iRT  OF  LACE-MAKING.  ^^^  y^^^  nuS^us  and  humorous. 

By  Alan  8.  Cole.  IV.  In  the  14th,  15th,  and  16th  centuries,  laws 

)ELIVEEED  Monday,  Apeil  4,  1881.  regulating  costume  were  in  force,  and  a  resiUt  of 
i,,^  2.x,,jfM7       J  them  has  been  a  number  of  entertaining  anecdotes 

Early  forms  of  twisted,  plaited,  and  ^^^^^  evasions  of  them-smuggling,  and  so  foriih. 
s.  Orii^mmtal  borders  of  a>stumes.  An  incident  in  the  history  of  theae  laws  was  the 
iws.  Venetian  hooks  of  patterns  for  imperturbabiUty  with  which  fashion  displayed 
nd  U^.  FUmders  a  centre  ofhjien  itaS?  to  be  stronger  than  the  laws.  In  spite  of 
pe.   apanuhandl'renchvnportcUioM  reguktions  and  eScts.  which  one  might  suppose 

Lffed   of  production  of  nuichine^  ^^^^  ^^^^  prevented  people  from  teaching  one 
m  production  of  hand-made  lace.  another  their  fashions,  and  from  interchanginj^ 

baking  to  deliver  a  course  of  Cantor  their  national  productions  and  manufactures,  this 

**  The  Art  of  Lace^making,"  in  teaching  and  interchanging  went  on  generally  in 
th  a  ^^tifying  invitation  from  the  an  overt  way,  but  stLLl  persistently  forming  and 
e  Society  of  Arts,  I  am  sensible  virtually  ru&ng  what  is  cidled  fashion.  At  the 
bility  I  incur.  I  cannot,  however,  outset  of  lace-maktng,  difficulties  like  those  just 
n  your  indulgence,  since  the  position  mentioned  were  imposed  upon  its  development, 
ew  to  me.  An  experienced  and  able  Nevertheless,  fashion  has  stimulated  laoe-making, 
at  once  how  to  engage  the  sym^thy  and  has  raised  lace  work  to  an  eminence  in  public 
^e.  He  leads  them  over  difficult  favour,  the  hold  upon  which  modem  machinery  is 
ig  the  difficulties  interesting,  just  certainly  striving  to  perpetuate,  by  widely  dis- 
3  does,  who  shows  you  the  way  up  a  seminatmg  laoe  of  a  special  class, 
mgh  forest  and  rocky  lands,  across  v.  The  plan  which!  have  adopted  for  my  lectures 
over  snow  fields.  The  tracing  of  a  jg^  roughly,  as  follows :— First,  I  propose  to  make  ^ 
j-making  is  not,  however,  likely  to  f^w  observations  upon  thp  ftbihiy  to  twist,  pLBi3>>« 


ranrdi  £we.  I  heard  a  good  deal  about  looe  when 
I  Ead  the  honour  of  Mrrin^  on  a  etanmittee  which 
was  loimed  to  promote  an  Exhibition  of  Ancient 
Zaos  tor  Uie  International  Bxhibition  at  Sontb 
Eflonngton,  in  1874.  But  when  I  oame  to  be 
presented  to  some  of  the  most  iplendid  Toodno- 
tiona  of  the  art,  I  found  th&t  lieanay  aid  not 
give  me  much  aasiBtaiice  in  making  mysdf  really 
acquainted  with  these  works.  It  was  neoessary  to 
do  more  than  express  satisfaction  at  a  beaatifol 
piece  of  work,  or  to  allow  oneself  to  be  oanied 
away  with  eothnsiasm  over  the  interesting  fact 
that  some  Venetian  Dogeresa  had  aotually  made 
a  oertoin  length  of  Vandykes.  Throughout  tLe 
ooUection  shown  at  the  Exhibition  there  waa  an 
immense  variety  of  pattern  and  of  workmanship. 
It  seemed  to  me  that  I  should  be  more  likdy 
to  understand  this  if  I  applied  myself  to  a  oarefnl 
examination  of  a  few  of  the  important  speoimens. 
Aopordingly,  a  pooket  magnifyiuK-glsM  became  a 
neoevity,  and  uirough  its  help  I  began  to  arrive 
at  some  sort  of  olossifioation  of  laoea  by  stitohes. 
As  soon  oa  I  had  satisfied  myaelf  as  to  the 
marked  diff^reooe  between  needle-made  and 
pillow-made  lace,  I  began  to  study^  the  catalogue 
and  the  descriptions  printed  in  it.  I  confess 
to  having  been  surprised,  and  inclined  to  doubt 
my  eyesight,  at  the  frequency  with  which 
my  opinion  clashed  with  the  descriptions.  It 
Memed  as  though  tradition  wot  more  often  than 
not  exactly  the  reverse  of  personal  experience. 
Some  of  the  beat  traditions  were  only  credible, 
rabjeot  to  important  "  if  s ;  "  othen,  however, 
seemed  to  gain  in  historic  value  as  they  harmonised 
themselves  with  result*  of  actual  obaervationa.  A 
■ease  of  gratitude  to  the  sprit  whidh  moved  me 
to  closely  examine  speoimenB,  and  not  to  rely  too 
much  upon  traditions  and  so-called  authentic 
records,  required  me  to  give  you  this  little  aooount 
of  my  experience  in  studying  laoe. 

VII.  Prom  examining  laoe-work,  with  all  the 
minute  twistings,  plaitmga,  and  looping!  of  fine 


some  sorts  of  lace-making — has  a 
sewing  done  by  tailor  birds.  I 
temptation  of  quoting  a  passage 
'     ik,  which  t«ltB  us  luiw  the  taili 


"  The  bird  ohooees  a  oouvouiait 
whidh  hangs  at  the  end  of  a  slender 
TOW  of  holes  along  tbo  edge,  using  it 
manner  that  a  shoemaker  nsas  his  ai 
menta  being  very  similar  to  each  oth 
not  in  mataiial.  These  holes  are 
and  in  Bome  oases  there  are  so  mai 
bird  seems  to  hare  found  some  spe 
making  them  jnst  as  a  boy  who  bos 
havoo  on  STsiy  pieoe  of  wood  he  c 
the  boles  are  oompleted,  the  bird 
thread,  which  is  a  long  fibre  from  so 
mnoh  longer  than  is  needed  tta 
performs.  Having  found  its  thn 
tailor  beKina  to  pass  it  throuKh  the 
sides  of  the  leaf  towards  eaoli  oUu 
kind  of  hallow  oone,  the  point  down 
a  singlo  leaf  is  used  for  this  purposi 
.1. 1 .  D_3  —  !!._..  y  BoJaoii 


n  fet^ihea  anothei 


bird  oannot  find  o 
two  together,  oi 
with  the  fibre." 

IX.  ToawUl,  Ibope,  pardoni 
sion  from  the  point  we  were  con 
man's  ability  m  twisting  and 
I  think  we  may  take  it  that  this : 
sort  of  spcntajieous  invention, 
the  dev^opment  of  certAin  nal 
the  fingers.  Therefore,  where  thi 
fingers,  and  a  governing  intellij 
to  plait,  twist,  and  loop  threads 
One  might  not  expect  to  find  t 
restricted  to  one  nation,  or  to  < 
world's  history.  Still,  certain  cot) 
especially  favour  the  exhibition 
and  plaiting  ability,  and  perhj^ 
such  conditions  is  the  exist 
quantities  of  articles  like  flax  c 
of  all  kinds. 
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fl»  of  twine  are  atietohed  in  parallel 
)iit  half  on  inch  from  eaoli  other,  frotu 
-ont  of  the  frame  of  the  se«t.    Similar 

also  Btretohed  from  aids  to  iide.  Thai 
square  meehad  foundation  i»  made, 
re  iutertwisted — diagonally  across  the 
•ITS  of  some  eight  or  twelve  strings  or 
so  the  seat,  not  onli^  our  modem  cane 
m5truct«d.  This  sort  of  plaiting  and 
ig,  however,  cannot  be  said  to  have 
pretence,  and  is  not  so  germane  to  onu- 
rk  we  call  lace,  aa  are  fringed  borders  of 

sculptured  upon  Assyrian  monolithB, 
QO  of  Assur-nazir-Pal,  about  800  B.C. 
..)  Thelineaforminga  trellis  pattern  in 

Fia.  1. 


part  of  these  borders  appear  to  consist 

Slaited  cords,  very  similar  in  their 
lat  which  we  see  upon  fringed  borders 
a  carpets  now  in  ihe  marcet,  or  to 
lather  whip  thongs.  On  the  mantle  of 
the  trellis  pattern  is  rather  more 
than  tho«o  on  the  dressea  of  the  attend- 
3  design  is,  however,  quite  primitivo. 
our  English  Bible  lace  u  frequently 
.,  but  its  meaning  must  be  qualified  by 

0  due  to  the  use  of  such  a  word 

iecoration  would   be   more   commonly 
.  that  time  as   "  puris,"    "points," 
ka." 

t  lace  amongst  the  Cheeks  we  seem  to  have 
ce.  Upon  the  well-known  red  and  black 
Jlkinda  of  figures,  clad  in  costumes  which 
«d  with  ornamental  patterns,  hut  these 
ed  iroon,  woven  into,  or  embroidered  upon 
.  Tney  were  not  lace.  Many  centuries 
efore  a  marked  and  elaborately  oma- 
iracter  infused  itself  into  twisted,  plated, 
thread  work.    During  such  a  period  the 

1  omamenting  borders  of  oostume  and 
existed   and  underwent  a  few  phases : 

istance,  in  the  Elgin  marbles,  where 
adges  appear  along  the   loose  flowing 

:t  is  recorded tiiat  our  "general  parents" 
trden  of  Eden,  wore  ^tions  of  leavesi 


overlapping  one  another,  an  arrangement  snbae- 
quentiy  modified  for  their  scale  armour  by 
Orseka  and  Romans.    (See  Fig.  2.)    The  scales  of 


Ovralapping  leans  of  kcnHnu. 


the  armour  were  of  leaf  and  billet  forms,  as  were 
the  edges  of  the  under  skirt  and  sleeves.    (See 


OvslHppiDS  Kolei  ot  aimoui'. 

Fig.  3.)  If  you  want  to  see  an  attractive  example 
of  this  method  of  varying  the  line  of  the  edge,  the 
oostume  of  Mr.  Irving,  as  Synorix,  in  Mr.  Tenny- 
son's drama  of  "The  Cup,"  presents  jou  with  one. 
Along  the  borders  of  Mi^isval  oostume,  this 
custom  of  indeatins  the  border  wM  perpetosted. 
(See  Fig.  4.)    The  French  wwd,   "dentdle,"  is 


Cut,  aaillolKiiI  DdGC. 

evidently  derived  from  the  tooth-shape  of  snch 
scallopa. 

XIV.  To  continue,  however,  our  rapid  glimpse 
of  fashion  in  patterns  for  bordering  costumes 
and  in  decorative  accessories  to  dress,  which 
eeems  to  have  led  up  to  lace.  Mosaics,  dating 
from  the  6th  century  after  Christ,  preserved  in 
churches  at  Eavonna,  give  us  representations  of 
early  Christian  saints,  Cedlia,  Crispina,  Lucia,  and 
others,  attached  to  whoso  white  head-dresses  are 
fringes.  Besides  these,  there  are  resplendent 
mosaics  of  the  Empress  Theodora  and  her  ladies 
in  wMting,  all  arrayed  in  sumptuous  apparel,  some 
of  which  is  ornamented  with  dentations,  and 
others  with  wavy  and  undulating  borders.  In 
lOTS,  Benedetto  Antelami,  reoordmg  the  fashion 
of  his  time,  wrought  a  patterned  edging  to  the 
robe  of  the  Virgin,  who  appears  in  a  composi- 
tion he  carved  in  stone  for  on  altar  or  pand 
at  Parma.  A  border,  consisting  of  a  leziKA 
of    holes,    BQ    doubt    cut    and    worl^fi    n.-E«*^ 


family,  deoorated  tbe  bordera  of  the  robea  of  the 
flgniw-  Bnt  in  mentioiiing  these  Italian  inattuiOM 
of  the  fashion  in  bordan  of  drMses,  it  must  not 
be  Bupposad  that  similar  fashions  hod  not  also 
penetrated  to  other  European  countries. 
XV.  In  Edward  IV.'s  time,  in  England, 


but  this  "cut  werke"  is  not  cut  work  em- 
broidery as  we  know  it.  It  was  the  cutting  out 
into  shapes,  the  dentation  or  scalloping  of  the 
borders  of  stuff  "  hoddes  "  and  gowns,  as  we  find 
it  with  the  Bomans.  (See  Fig.  4.)  This  kind  of 
ornamentation  uudDnbt«dly  innnenoed  the  shapes 
in  which  most  of  the  nrst  laces  were  to  be 
inserted,  and  we  tnioa  such  shapes  in  "points" 
of  the  I6th  century,  on  exam^e  of  whicn  I  will 
ahowyou(Fig. 9).  C3iancer,too,inhisPBrson'staIe, 


Coif  Cjimmfld 


Eives  us  an  insight  into  fashions  of  dress,  when  he 
deprecates  "the  anperfluJtee  of  clothing,  which 

maketh   it  no  dpro  to  thn  lutrmn  of  nonla  nnt  otiln 


In  the  14th  and  18th  centm 
Bepublio  was  in  the  glory  ol 
relations  with  all  European  0( 
virtually  one  of  the  most  prospi 
of  European  centres.  Her 
"Flanders  galleys"  were  well' 
other  trading  vessels  on  the  ooa 
and  Northern  Europe.  The 
galleys"  marks  in  a  way  the  cons 
Venice  hod  with  Flanden.  The 
lie  along  the  quays  of  the  delig 
Bruges,  and  there  discharge  thei 
ever  much  dnring  four  hundred 
tile  preeti^  of  Bruges  may  ha 
are  now  signs  that  toe  use  of  I 
I  Belgian  Liverpool  is  being  consid 
all  ^is  Northern  trafBoking  four  1 
much  trade  with  Oriental  oountr 
The  wealth  and  tast«  of  Yenic 
and  loxnriee  of  costumes,  sUki 
clothes,  velvets,  and  much  else  fi 
extravagant  indulgence  of  wea 
their  use  of  these  costly  mat 
Council  of  the  fiepublia  to  pas 
from  time  to  time,  pnddbitang  < 
of  such  things.  Venice,  how* 
understood  to  have  been  singd 
for  similar  laws  were  in  force  i 
These  laws,  principally  aimed  a 
the  djcnmstances  of  the  tai 
influence  in  educing  artistic  ii 
think  that  in  regard  eepedally 
Venice,  they  have  an  important 
of  the  ITth  century,  describing 
a  pre  -  eminence  that  Veneti 
Italian  women,  enjoyed  for  the  i 
ness  of  their  linen,  as  well  as  for 
An  old 
preme  assai] 
or  "The  shirt  before  the  coat."  . 
coloured  deooiattons  need  by 
costumes  were,  to  i 
under  the  ban  of  s 
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naorite  ooonpatioii  wiUi  women  in 
of  Enrope.  The  makmg  of  simple 
ted  white  thread  edgings  to  coU&n 
be  leadil;  taken  up  D7  the  thread 
IP  oooimation  was  thus  provided, 
Followed  by  peaaanta  in  their  bomee 
),  or  by  sailors  in  their  leisure  time 
In  oonventa,  too,  where  a  gentle 
ering  has  always  found  favour,  the 
thread  and  Imen  ornamentation 
Embroidering  linen  became  so 
desi^ers  compiled  and  published 
3,  whioh,  as  B  rule,  were  dedicated 
tourteous  language  of  the  time  to 
e,"  who  were  addressed  by  the 
TS  in  their  dissertatians  on  the 
lentle,  delicate,  and  magnanimous, 
tnl  readers. 

r  three  antiquaries  hare  paiddose 
3  history  of  these  pattern-books. 
I  honour  of  firrt  puhUcation  for 
or  Italy,  and  others  for  Qermany. 
}att«m-books  came  to  England  as 
ig  over  many  of  those  roro  books 
3  way,  Signor  Oncagnia,  of  Venice, 
lUshed  some  admirable  reprodnc- 
U),  1  find  that  with  none  of  them 
ictions  supplied  of  how  the  different 
for  whidi  there  are  patterns,  ore 
It  is  agreed,  I  think,  that  of 
ks  that  by  Alessandro  Pagannino, 
a'2',  is  one  of  the  earliest.  It  is 
t  Book  of  Embroidery,"  as  well  as 
'  oneself  in  diverse  methods,  uses, 
jroidery  never  before  attempted  or 
lich  methods  the  willing  reader  may 
Putting  aside  the  author's  ascrip- 
f  the  cr^t  of  having  published  the 
I  the  subject,  it  is  not  unlikely  that 
g  of  shirts,  socks,  cufb,  and  gloves 
fore  the  book  appeared.  Be  this 
er  patterns  nor  titles  indicate  lace 
)k  by  Taghonte,  published  in  1531, 
eratlon  of  stitches,  such  ax  "punto 
:  a  darning  stiteh),  "  punto  sopra 
titch,  perhaps],  "punto  dpriotb" 
"punto  oroceato"  (perhaps  a  stitch 
ked  needle,  like  crochet^,  "punto  in 
.ght  be  "punto  in  aria,  or  needle- 
aio  fa  su  b  rete  "  [which  would  be 
. a speoieB of  canvaa),  "punto  dis- 
rn  thread-work),  and  othera.  The 
acre,"  or  point  in  tbe  air,  should 
.cularly.  But  the  pattern  entitled 
"  is  not  specially  Oistinguisbcd  as 
irith  the  exception  of  this  doubtful 
"  all  the  embroidery  indicated  is 
lu  have  seen,  to  be  done  upon  a 
stuff.  Tbe  mnteriab  named  to 
ka  of  varions  colours,  gold  and 
and  other  sorts  of  threads ; 
the  implements  depicted  are  com- 
Doils,  suisBors,  a  pad  for  pouncing 
hanks  of  threads,  but  there  are  no 
cushionH.  The  designs  are  to  be 
:'nmes  and  hangings,  and  besides 
>wn,  consist  of  scrolls,  arabesques, 
owers,  foliage,  herbs,  and  grasses ; 
I  lace  would  be  concerned,  involve 
I  work  aa  none  but  practised  lace 


makers  would  be  able  to  ovsroome.  Twenty  Tears 
later  we  have  special  geometric  pattcnu  workable 
by  lace  makers,  who  were  at  the  threihold,  so  to 
speak,  of  the  practice  of  their  art.    (See  Kg.  6.) 


Fkitof  kbDnlcrof  n«edi«-paintliiee,geomiitiiedalgn.  AbsutUSfiO. 

At  this  time,  about  1S50,  the  "  punto  gropposi " 
(knotted  work)  is  named.  Tbe  designs,  too,  of 
the  same  time,  for  "punto  in  aria,"  are  dearly 
geometric  laoe  deaigus. 

XVin.  Uonsieur  Aubry,  member  of  the  jury 
appointed  to  make  awards  of  prizes  to  lace  manu- 
facturers, who  exhibited  speomiens  at  the  Great 
Exhibition  in  1851,  is  one  of  tbe  first  of  modem 
writeison  the  art  of  lace-making.  For  the  ground- 
work of  her  "  History  of  Iioce,"  I  find  that  the  late 
Mrs.  Bury  Fatliser,  as  all  students  of  this  subject 
mu8tbe,ia  indebted  to  him.  M.Aubiy  says  that  Italy 
and  Belgium  dispute  the  honour  of  tbe  invention 
of  lace-making.  Without  attemjitin^  to  settle  the 
dispute,  he  says  that  we  can  easily  uuagine  that 
the  fabrioatiDn  of  lace  in  each  of  these  oonntriea 
was  ^nite  different,  and  thus  having  drawn  upon 
our  unaginatian,  Mons.  Aubry  is  assured  emough 
to  say  uiat  if  Venioe  is  the  cradle  of  neeue- 
point  laoes,  at  Brussels  it  is  certain  that  the 
first  pillow  and  bobbin-made  laces  were  pro- 
duoed.  Aft«r  examining  the  evidenoe,  which  he 
brings  forward  to  support  his  statement,  as 
well  as  considering  remarks  mode  by  Hons. 
Segnin  in  his  "History  of  Lace,"  I  have  framed 
the  opinion  that  so  distinctive  a  method  of  using 
threads  as  that  involved  in  ornamental  laoe- 
makinghas  not  a  contemporaiy  double  origin;  and 
in  a  later  lecture  I  hope  to  show  you  a  seriea  of 
specimens  which  appear  to  indicate  how  elabora- 
tion uf  plaiting,  twisting,  and  looping  white 
threads  developed  according  to  the  demands  made 
upon  workmen's  ingenuity  by  the  designera  of 
patterns.  The  workmen's  ingenuity  developed 
two  distinct  classes  of  work,  tbe  one  needle-point 
lacn,  the  other  pillow-madc  lace.  The  former  is, 
undoubtedly,  an  o&pring  of  embroidery,  just  as 
the  latter  is  of  fringes  or  twisted  oorda.  Both, 
however,  in  respect  of  artistic  pretence,  are  trace- 
able to  tbe  pattern-books.  Wo  have  notioed  the 
appearance  of  "  punto  in  aria  "  or  needle-point  laoe, 
tuid  that  of  "  puuto  gropposi  "  or  koottod  work. 
A  modification  of  the  "  punto  gropposi "  is  the 
"  merletti  a  piombini."  (See  Fig.  7,  ^.  774].  In 
this  specimen  you  would  see  that  plaitmg  is  used. 
There  an>  no  biottings,  and  few  eun[de  twittangs. 
The  first  patterns  for  both  plaiting  and  needla- 
point  wont  then  appear  to  have  been  made  %s>- 
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Yenice  in  the  16th  centair,  ujr  about  1960,  and 
thui  M.  AubrT'a  mppoaed  double  ori^  of  Uoe 
vAniBbes,  that  is,  if  mj  statAtnent  be  correct. 


Bailea  md  twiitrf  lirwd-WDrtlnioirn  M  "  Herlctti  a  Piombini." 


Six,  No  Booner,  howeTer,  are  novelties  produced, 
than  imitationa  quickly  follow.  The  twisted  and 
plaited  thread-work  was  by  some  more  eaaily  done 
tbaa  needle-point  work  by  otherg;  and  the  Flemish, 
the  chief  spinners  and  weavers  of  thread,  very 
natuwllylthink,  wore  the  first  imitatotsof  Venetian 
patterns  of  this  sort  of  work,  which  wa«  plaited  on 
cnahions.  We  have  already  seen  that  commoroial 
relations  long  existed  between  Yenioe  and  Flanders. 
It  had  been  cMefly  carried  on  by  ships,  and 
this,  of  course,  in  respect  of  heavier  merchandise, 
but  in  the  15th  and  IGth  centuries  an  overland 
route  via  Augsburg,  Colore,  and  Bmges,  was 
also  used,  probably  for  lighter  wares.  Copies 
of  pattern- books,  and  dentated  and  scalloped 
trimmings,  were  no  doubt  included  amongst  these 
lighter  wares.  It  is  not,  therefore,  surprising  to 
find  pattern-books,  evident  imitations  of  Venetian 
books,  springiins  into  pufalicatian  along  the  rout« 
overland.  At  Augsburg  and  C!ologne,  and  as  far 
north  as  Antwerp,  we  know  such  books  were 
Issued.  At  this  last-named  dty,  possibly  about 
IMO,  one  of  the  first  of  the  foreign  imitations  of 
Tenetian  books  of  patterns  was  prodnoed.  It  is 
oalled  "  A  New  Treatise ;  as  concemingthe  exoel- 
lou^  of  Needlework,  Spanish  Stitch,  Weaving  in 
the  Frame,  very  nooessary  to  all  who  desire  perfect 
knowledge  of  Seamsfry,  Quilting,  and  Broidering 
work,  containing  138  plates." 

XX.  The  mention  of  "Spanish  stit^^"  makes 
one  almost  expect  to  find  Spanish  books  on  needle- 
work. But,  curiously  enough,  no  such  books 
oorresponding  to  the  Italian,  Oeraian,  Flemish, 
French,  and  English  pattem-books  have  been  found 
or  known  to  have  been  published  in  Spain.  Spanish 
atitoh  is  now  supposed  t«  have  been  a  black  silk 
embroidery  upon  linen,  and  its  use  is  assigned  to 
the  early  nth  century.  This  is  not  a  lace,  however. 
Of  the  supposedmanufacture  of  artistio  laoein  Spain, 
it  may  be  convenient  for  me  now  to  speak.  It  will, 
no  doubt,  be  a  matter  of  surprise  to  many,  who 
are  so  accustomed  to  hear  of  and  see  what  they  ar« 
told  in  "Spanish  point,"  if  Igay  that  Spain  cannot 
be  identdned  with  the  making  of  ornamental 
and  fine  white  thread  hice,  as  are  Ital^.  Flanders, 
and  France.  Senor  Biaso,  mi  authority  in  these 
matters,  writes  that,  "  The  most  important  ordi- 
nanoes  relating  to  Spani^  indnstries  are  those 
.  Mibliahed  at  Toledo  and  Seville  in  like  10th  and 
loth  ocotnrieB,  and  at  Oranada  bi  tiie  16th  and 
1 7tb  oBDtnrieB,  and  in  ncmp  ol  ^ihrax  &o  *«%  %&A 


lace  evem  alluded  to."  A  Friar,  Uaio 
de  Campos,  1A93,  preaches,  "I  will  nt 
and  fail  to  mention  the  timelost  theeel 
the  manufacture  of  '  oadeoetaa,'  a  wori 
combinedwith  silver ;  this  extravu;ano 
reached  such  a  point,  that  hundreds  an- 
of  ducats  were  spent  in  this  work,  wk 
destroying  the  eyesight,  wasting  awa 
and  rendering  consumptive  the  womOM 
it,  and  preventing  them  from  spendii; 
with  more  advantage  to  their  souls, 
of  thread  and  years  of  time  were  w^ 
unsatisfactory  a  result."  Senor  Suig 
argue  from  this  that  the  Friar  adopted  "r 
as  a  term  meaning  lace-work.  But,  fan 
says  "cadenetas"  is  chain  stitch.  Beua 
that  the  fashion  of  the  16th  centurjdi 
self  towards  "points,"  and  "dentd 
bands  of  insertion  of  lace-work,  it  might 
haps  more  likely  that  the  Aiar  would 
sumed  such  adornments  with  the  fire  ol 
— naming  them  by  their  proper  u 
"puntas,"  "  randa,"  and  "entreaos." 
may,  no  doubt,  have  been  inv<aghing 
sinful  extravagance  in  the  nse  of  so; 
embroidery  ;  I  do  not  think,  however, ' 
safely  rely  upon  what  would  be  a  misap 
proof  tbat  Spain  made  lace ;  that  she  e 
well-known.  Whilst  the  female  po 
family  embroidered,  Cervantce,  it  is  > 
much  of  his  "  Don  Quixote." 

XXI.  Ornaments  made  of  plaited  i 
gold  and  silver  threads,  much  in  thr 
some  lace  was  made,  were  prodncet 
during  the  17th  century.  Mention 
to  be  found  in  the  ordinances  of 
Towards  the  end  of  the  century,  Na 
author  of  a  work  published  in  Bared 
by  M.  Aubry,  writes,  that  "edgings 
of  gold,  silver,  tilk,  thread,  and  uo 
made  at  Barcelona  with  greater  peri 
in  Flanders."  In  the  16th  centn^  F 
part  of  the  Spanish  dominions.  6 
always  spoken  of  as  Spanish  Flandei 
Spain  was  indebted  for  a  quantity  o 
tured  and  artistic  goods,  linen  and  lai 
I  conclude,  therefore,  that  the  Ban 
making  was  more  or  less  an  imitat 
which  had  pre-oxistod  in  Spanisli 
Apart  from  Una,  the  gold  and  silver  lux 
Venice,  Lucca,  and  Genoa,  preceded 
Flanders.  It  appears  to  me  that  Spa 
tho  field  of  artistic  lace-making  I 
Flanders,  and  Franoe.  As  a  great  conu 
wealthy  power,  Spain,  I  think,  in  the  16) 
centuries,  imported  the  greater  poiti 
fantastic  and  fashionable  luxuries  tbi 
Even  the  celebrity  of  the  gold  "Punt  i 
is  due,  I  fancy,  more  to  the  uk  of 
by  Spanish  gjandees,  than  to  the  jm 
Spain  of  a  gold  laoe,  better  in  design,  in 
ship,  and  quality,  than  that  from  ua^H 
The  manufaotoiies  at  Puis  wtd  Xmni* 
force,  supplying  the  futiaatitit  « 
gold  1«c«  in  the  17tti  MBtntr. 
"Point  d'Espagae"  wM,Iflilik,ai 
name  givea  to  gold  laoe  br  FkoDsh  ad 
interesting  to  note  Hut  Beakman  ii  U 
of  Inventions,"  Bays  ttet  It  mm  ftM 
tba  name  of  Bpai^  fp  aU  Wm^  • 
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sAxiish  flies,  Spanish  wax,  Spanish  green, 
jirsus,  Spazdsh  seed,  and  others.  This 
suxe  establishes  the  yalue  set  upon  the 
on.  or  titlfi  "  Spanish,*'  and,  at  least, 
ihAtthe  custom  of  Spaniards  was  much 
*y  other  nations.  In  oondoding  these 
MIS  as  to  claims  that  Spain  may  have  for 
mdered  an  early  maker  of  artistic  lace,  I 
^  the  following  passage  from  Sefior 
rbioh  greatly  affects  the  value  of  what 
•herwise  be  a  fact  of  importance  contained 
^alliser's  **  History  of  Lace  "  : — 

^thstandinff  the  opinion  of  so  competent  an 
r  aa  Mrs.  Fuliser,  i  doubt  the  statement,  find- 
^Idence  to  support  it,  that  thread  laoe  of  a  very 
rtistic  kind  was  ever  made  in  Spain  or  exported 
ide  of  oommeroe  during  early  times.  The  laoe 
2h  Mn.  Fallifler  mentions  to  prove  this,  as  exist- 
rmuida,  a  gift  of  Ferdinand  and  Isabella  in  the 
kmy,  is  of  Flemish  laoe  of  the  17th  century.** 

!.  Of  France  and  her  connection  with  early 
king,  there  is  not  much  at  present  to  be  said, 
ident  that  a  great  deal  of  foreign  lace, 
rom  Flanders  and  Venice,  were  imported 
nee,  and  that  all  sorts  of  prohibitions  were 
>  prevent  the  expenditure  of  the  French 
sign  goods,  and  so,  if  possible,  to  encourage 
uractnrers  to  make  suiides  for  home  oon- 
n;  but  the  importations  went  on,  and 
¥08  at  this  time  unable  to  make  laces  to 
with  those  from  Italy  and  Flanders.  The 
■8  of  commercial  dictionaries  and  enoydo- 
Diderot,  Savary,  Boland  dela  Platiere,  and 
niting  in  the  18th  century,  give  the  names 
iificant  little  primitive  twistings  and  plait- 
9  <*gueu8e"  *' mignonette,"  and  **cam- 
These  bear  about  as  much  relation  to  fine 
Aces  as  a  flint  instrument  does  to  a  Cellini's 
andle.  Taste  in  manufacturing  lace  in 
vaa  not  evoked  until  Frederic  Yinciolo  came 
I  about  the  end  of  the  16th  century,  and 
.  the  Court  of  Henry  IV.  with  varieties 
e  thread  work,  indudine  the  geometric 
i  Venice.  But  even  Vindcuo's  nfluence  was 
and  only  laid  the  seeds  of  a  condition 
in  France,  which  enabled  Colbert  forty 
.ter  to  induce  Venetian  lace  designers  and 
Q  to  come  over  to  France  and  to  help  in 
kblishment  of  a  number  of  places  where 
>nld  be  rofl^ularly  made.  Many  of  the 
earest  to  F&nders  were  judidously  chosen 
)  new  lace  establishmentis.  But  tiie  chief 
French  towns  subsequently  most  famous 
r  its  lace  was  Alen^on  in  Normandy.  Of 
lence  of  Aleo^on  we  shall  hear  more  in  the 
)f  our  investigations  of  needle-point  lace 

1.  Of  incidents  concerning  workpeople  en- 
n  the  manufacture  of  laoe,  we  have  little 
information.  History  is  almost  silent  in 
of  guilds,  or  bodies  of  lacemakers  (if 
ere  such)  in  the  16th  centurv.  Venetian 
I  might  be  expected  to  reveal  some  light 
is ;  but  at  present  the  search  has  not  been 
litfnl.  Documents  exist  to  show  that  a 
dy,  Bianca  Capello,  was  able  to  nionopolise 
king  of  certain  laces  for  her  own  use,  in 
Old  that  in  1582  Juan  Isepo  worked  a 
I  collar,  very  likdy  of  Beticella  work,  for 
kCoorosoni  di  Francesco*    A  note  is  givei^  in 


a  pamphlet  by  Signer  G.  M.  de  Ghdtof ,  of  the 
foundation  of  a  s(£ool  of  120  lacemakers  at  Venice, 
by  Morosina  Morosini,  in  the  17th  century. 

XXIV.  Valuable  State  records,  from  which 
some  information  might  probably  have  been 
obtained  about  the  Flemish  lace  trade,  were 
burnt  in  a  fire  at  Brussels  in  the  year  1731. 
Private  papers  of  nunneries  in  Italy  and  Flanders 
would  probably  be  an  interesting  source  to 
examine.  Evidence,  such  as  it  is,  points  to  lace- 
making  having  been  at  first  an  occupation  of 
individual  peasants,  rather  than  of  organised 
bodies  of  persons.  Nuns  in  convents  no  doubt 
produced  a  good  deal  of  lace,  as  well  as  children 
in  schools;  and  by  Italian  trimming  makers 
and  Frendi  guilds  of  ^'passementiers,**^ probably 
much  lace  of  a  primitive  kind  was  made.  Laoe  of 
later  i>eriods,  that  is,  from  the  middle  of  the 
17th  century  onwards,  can  generally  be  identified 
with  centres  of  manufacture,  like  Valendennes, 
Mechlin,  Brussels,  Alen^on,  Honiton,  &c.  But  of 
the  earlier  laces,  excepting  those  done  according 
to  Venetian  patterns,  we  have  not  much  to  rdy 
upon  for  guidance. 

XXV.  The  16th  century  Italian  i>attems  are 
sometimes  named  ''punto  Famenghi,**  '*punto 
Qenovese,'*  and  "punto  Francesco;'*  but  there 
is  little  variety  in  the  style  of  the  patterns,  so 
that  the  names,  even  if  they  meant  more  than 
the  cdebrated  ''Point  d*Espagne,"  do  not  give 
us  new  clues  as  to  other  centres  of  manufacture 
if  they  existed.  These  names  were  apparently 
pattern  -  makers*  names  for  styles,  intended  to 
catch  the  fancy  of  the  different  peox^e  to  whom 
they  were  dedicated,  and  may  have  been  made 
in  various  towns  in  Italy,  such  as  Bome,  Venice, 
Gtenoa,  Milan,  Piaoenza,  and  elsewhere.  I  am 
afraid,  therefore,  that  much  of  the  dassification 
of  early  lace  has  to  be  somewhat  vague. 

XXVI.  An  elaborate  design,  for  instance,  is 
hardly  likdy  to  have  been  worked  out  by  humbly 
trained  peasant  hands ;  it  is  more  likely  to  have 
emanated  from  some  place  where  workmen  and 
women  were  employed  for  the  purpose  of  lace* 
making,  and  where  they  had  access  to  good 
patterns,  plenty  of  materials,  and  so  forth.  Such 
conditions  existed  probably  also  in  Italian  and 
Flemish  convents.  On  the  other  hand,  simple 
patterns  would,  from  the  ease  with  which  they 
could  be  executed,  recommend  themsdves  to 
makers  of  the  less  important  laces,  whose  oj^era- 
tions  would  have  a  tendency  to  become  restricted 
to  the  repetition  or  modification  of  such  simple 
designs,  the  sale  of  which  would  no  doubt  take 
place  amongst  the  villagers,  or  else  be  promoted 
by  some  AvtolycuSf  and  such  hawkers  of  wares, 
at  fairs  and  markets. 

XXVII.  Theexcellenceof  much  of  the  early  lace 
is  perhaps  due  in  a  great  degree  to  the  good  taste 
of  the  wealthy,  who  bought  and  wore  the  work^ 
Demand  ruled  supply,  whereas  now«a-days,  supply 
seems  to  rule  demand  so  far  as  beauty  of  desigi^ 
and  quality  of  workmanship  goes.  There  are  f e^ 
Mecssnases  now.  The  reoon^uendation  of  Uie 
salesman  is  a  chief  moulder  of  pi^blic  taste.  The 
salesmen  in  turn  regfulato  the  sty^e  and  quality 
of  the  goods  to  be  iv^a^e,  according  to  their 
opinion  of  public  taste  and  fashion.  Such  rda- 
tions  do  not  seem  to  have  existed  when  the  greid^ 
Alen9on   factories   were  ^tabhahe^*      Fosr    '^S^^^ 
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wsalihy  Uce  Tewers,  then,  at  tiiat  time,  Che 
ntimber  of  laoe  •woriaira  was  iniigiuficaiit  aa  oom- 
pand  with  the  number  now.  One  might  uy  that 
bee  wearers  could  be  ooimted  by  the  thousand, 
whilst  thoM  not  wearing  laces  were  the  millions. 
This  is  now  almost  reveised.  The  millions  now 
wear  it,  or  something  like  it.  Louis  XXV.  and 
Colbert  determined  that  French  taste  in  lace 
^onld  be  good,  and  virtually  took  into  their  own 
hands  the  supjjy  of  lace  to  the  country.  From 
Alenqon  were  sent  out  admirable  patterns  and 
exquisite  workmanship,  which  were  readily 
accepted  by  lace  fanoiettk  Brussels  unquestion- 
ably adopted  stales  of  Alen^on  designs  for  her 
pillow  laces,  which  in  time  gupersefled  Fn""'~ 
needle  -  point  laoes.  Our  English  pillow  - 
workers  adopted  some  of  the  Brussels  patterns  and 
some  of  the  Meohliu;  but  English  taste  was  easily 
gratified  by  less  skilfully  arranged  patterns, 
and  found  sufBcient  pleasure  in  the  peasant  laces 
of  Buckinghamshire  and  Devonshire.    It  is  these 

CttAms  that  a  good  deal  of  the  machine-made 
■.6  imitates,  though  within  the  last  three  or  four 
years  there  has  been  a  marked  phase  of  other 
more  ambitions  imitation  in  the  machine -lace 
tnde.  Something  aUn  to  the  rich  patterns  of 
ancient  hand-made  lace  is  now  meide  by  the 
machinej  and  to  the  majori^  this  substitution  of 
machina-madeforhand-made  goods  is  satiafaotory. 
As  a  rule  the  difference  between  machine  and  hand- 
made lace  is  sot  detected  by  the  many.  If  there 
is  a  diU'erence,  to  some  it  is  that  machine-made 
lace,  from  some  points  of  view,  is  the  more  wonder- 
ful and  more  to  be  prized  of  the  two  sorts  of  work. 
Setting  aside  any  prejudices  one  may  have,  and 
reviawing  the  variety  of  forms  wrought  years  ago, 
we  may  consider  some  of  the  circumstaiices  of  the 
production  of  laces,  Sometimes  laoes  were  made 
in  dim  and  dark  cellars,  so  that  the  soft  fragile 
threads  shouldretain  their  elasticity,and  not  become 
brittle.  A  ray  of  light  alone  was  allowed  to  fall 
upon  the  workwoman  s  cushion.  What  an  expense 
uf  eyesight  and  health  must  then  have  taken  plaoe. 
Compare  truly  costly  works  produced  in  such  dr- 
cumxLances,  with  the  low-priced  repetitions  done 
in  taut  wiry  cotton  threads  which  grow  with 
precise  monotony  of  pattern  in  the  bustle  and 
clatter  of  machinery,  at  the  expense  of  iron  and 
steam,  and  one  is  perhaps  inclined  to  be  glad  at 
the  release  of  human  labour  from  penalties  like 
those  which  formerly  accompanied  lace-makiDg. 
I  do  not  think  anyone  can  well  say  what  may 
ijuccced  to  the  mechanically  devised  luid  produced 
materials  now  called  lace  'f  They  seem  to  satisfy 
present  demand  and  to  reflect  the  tuste  and  lUiiUty 
uf  the  age.  Is  it  vain  to  hope  for  a  revival  of  hand- 
made works  y  Is  the  time  to  arrive  when  machinery 
shall  have  exhausted  itself  in  its  eodeavenrs  to 
infuse  into  its  productions  the  qu^ty  of  hand- 
work— or  has  a  period  commenced  when  peoplt 
shall   be   contented  with    mechanical  instead    of 


handicraft,  which  not  many  years  since  were 
rq>orted  to  have  been  pronoanced  by  a  philosopher 
and  leader  of  opinion  to  be  but  the  ruhfaisn  of 
bmnan  labour. 

XXYHI.  In  mv  next  lecture  I  hope  to  deal  with 
the  various  needle-point  laoes,  and  besides  the 
eximplM  ihowii  on  the  soreen  then  will  be  a 


few  fine  speoimenB  of  lace,  and  seme  pht 
I  must  not  conclude  my  renw^  thi 
without  acknowledging  the  advantagi 
both  you  and  I  have  received  from 
Cunliffe-Owen,  director  of  the  South  8 
Uuseum,  who  kindly  caused  many  of  ' 
porenciea  of  lace  to  be  mode,  as  well  m 
William  Drake  and  Mr.  Edmund  Dtet 
lent  specimens,  some  of  which  have  been 
and  others  photographed,  by  Bei^ 
B.E.,  tiie  able  assistant  of  my  I 
Abney,  E.E.,  F.E.8. 


KI8CELLAHB0TTS. 


NATIONAL  TRAINING  SCHOOL  FOI 


The  CoQunitlee  of  UotiagGment  hare  tbe 
submit,  for  the  informati  on  of  the  foundtfs ' 
ships  and  subscribers  generally,  the  foUoirin 
the  condition  and  proceedings  of  the  school 
past  year. 

Sc/inlart  and  JVicdft  StudaiU. — The  bod; 
has  undergone  some  slight  changes  duitnj 
f.g.  seven  soholan  hare  resigned  their  soholai 
four  to  devote  themselves  entirely  to  thsir 
one  in  order  to  prosecute  his  studies  in  Ital; 
failing  health,  and  one  has  forfeited  her  mib 
iiTegmarity  of  attendance,  and  by  failoietoc 
the  rule*  of  the  school.  Thice  of  these  v*Ml 
■hips  have  been  conferred  ou  new  scholHS.  i 
has  beet)  canoelled  by  the  founders  for  want 
continue  it,  and  three  are  still  vacant. 

The  number  of  Bcholanhipe  is  now,  thai 
irilich  33  are  held  by  males,  66  by  fonales, 
as  has  been  already  said,  are  vacant. 

Arrangements  having  been  made  for  the  t 
private  stodenta  for  p^iods  of  not  lese  ths 
on  payment  of  £40  a  year  in  advanoe,  then 
admitted  of  that  class  during  the  year  now 
females  and  four  males.  Stidi  stodeata  arc 
the  same  privileges,  on  taught  by  Hie  mow 
in  the  same  claaaes,  and  are  sabjeot  to 
discipUne  aa  the  achoUis.  Previoos  to  adm 
mosica]  abilities  aie  tested  by  ■"■"■■"*'"'— 

Alltndanct,  Conduct,  and  Stiditt.—Tba  »b 
the  Kholnrij,  Havu  in  cased  of  aickneea,  oool 
regular  and  punotual :  and  their  gawral  b 
very  satisfaclory.  The  inatrnmsnts  and  i 
study  are,  of  oonme,  anfaatautially  the  Mi 
were  at  the  time  of  the  issue  of  the  last  i 
present  67  abidanta  ate  ooltivating  the  |u 
principal subjeotefsto^;  S2,  anginK;  14, 
five,  the  organ;  oodcu,  the  flute.  ^I^CJ 
aiuging,  violin,  otgan,  "'"^™-*.  m  viidimetf 
second  stodieai    while   the    vpcaliatak    viol 


claaaes,  the  vocalists  attend  the  UaUnidM 
these  who  are  competent  for  it  h«n  ba 
con&tnpoint  and  oon^oritfaB.  An  onfaab 
been  estabUahed  and  plaaal  nBder  Oa  tfnall 
F.  H.  Cowan.  Tl  iimiisiiimTI  lliiin  mtmi 
upon  oTcharttal  tBaUuiaait^  iiiil  wliiflrp 


JOUBNAL  OF  THE  SOdBIT  OF  ABTS,  Septeubeb  9,  1881. 


777 


dieal  oonoeits  in  whioh  all  the  scholars  in  turn  take 

nn»  of  Study ^  and  BifaminaHoHt, — The  period 
Aoed  bj  the  present  report  inolodes  three  school 
i^  TULf  the  ludsummer  and  Christmas  terms  of 
^  and  the  Easter  term  of  1881.  At  the  end  of  the 
term  the  fourth  annual  examination  of  the 
took  j^aoe  in  the  West  Theatre  of  the  Bojal 
^HbU.  The  professional  examiners  included  Sir 
Costa,  Sir  Julius  Benedict,  Sir  George 
and  Mr.  Charles  Hall6.  Mr.  Hullah  and 
Ella  being  too  ill  to  attend,  the  Com- 
m  of  Management,  at  the  sugpg^tion  of  Dr. 
.'^•n.  the  principal  of  the  school,  invited  Messrs. 
Goldsohmidt  and  Henry  Leslie  to  join  the  Boa^ 
saminers,  and  these  gentlemen  courteously  accepted 
Inyltation.  Owing  to  some  unfortunate  want  of 
■standing  between  the  authorities  of  the  school  and 
Kzaminers,  the  examination,  though  going  on  for 
days,  was  not  formally  conducted j_and  in^  report 
"*     "  kade 


fli  the  examiners 


nu 


to  H.R.H.  the  Prince  of 


WMf  it  was  admitted  that  the  examination  which  had 
kleld  was  not  an  examination  in  the  strict  sense  of 
OTd,  and  neither  fair  nor  advantageous  to  master 
Hi|iL  Under  these  droumstances  it  was  arranged 
laoCher  examination  of  a  more  strict,  formal,  and 
Wkkag  character  should  be  held  at  the  earliest  con- 
kmoB  of  the  examiners. 

Im  ordinary  terminal  examination  for  the  Christmas 
I  vaa  held  in  the  school  on  Saturday,  Monday,  and 
jjii^y  the  18th,  20th,  and  21st  days  of  December. 
MM  eooductedby  Drs.  SulUvan  and  Stainer,  who  had 
of  the  Board  of  Professors  and  of  several 
»aors.  It  extended  to  the  principal  subjects 
m.j,  to  modulation,  siffht  reading,  figured  bass 
g,  playing  from  vocal  score,  p^laying  from  full 
1^  and  transposing  song  accompaniments.  On  this 
linatian  Dr.  Stainer  reports: — ''The  examination 
Ua  oooasion  was  directed  to  a  class  of  subjects  in 
h  the  scholars  had  not  been  hitherto  tested,  namely, 
wgoaHoa  at  sight,  plaving  from  figured  bass,  from 
■DOie,  &o.  The  results  showed  that  a  consider- 
amonnt  of  proficiency  had  been  attained  by  the 
nity  of  stud^ts,  although  the  novelty  of  the  test 
ad  so  much  nervousness,  especially  among  Uie 
igar  pupils,  that  the  task  of  the  examiners  was 
easy.  In  all  examinations  on  these  special  sub- 
I  it  will  be  found  that  players  on  polyphonic 
mmentB  such  as  the  piano  and  organ,  attain 
highest  standard,  players  on  string  mstruments 
as  degree  of  profieiency,  whUst  vocalists  rarelj 
tar  them  to  any  marked  extent.  In  the  exami- 
oa  of  the  principal  studies  of  the  scholars, 
ieaolts  were  favourable.  The  signs  of  improvement 
laention  and  taste,  anxiously  watched  for  by  the 
ainers,  were  not  deficient,  al&ough  some  few  pupils 
lad  that  they  never  could  rise  above  a  medium 
daxd  of  proficiency,  owing  to  their  want  of  natural 
it. 

Ofwards  the  end  of  the  Easter  term  1881,  arrange- 
la  were  made  at  the  request  of  H.ILH.  tlie  Prince 
Falea,  for  holding  the  examination  which  had  been 
Ined  by  the  committee  of  management  at  the 
dnatien  of  the  examination  held  liut  Midsummer. 
interest  which  the  Prince  of  Wides  felt  in  tiie 
loly  as  the  suggested  nucleus  of  the  proposed  Boyal 
Bge  of  Music,  led  his  B^yal  Highness  to  appoint 
odj  of  examiners  himself,  and  to  give  them 
mASoDa  for  the  formal  discharge  of  their  duties. 
.  fall  report,  dated  April  23,  1881,  sifimed  by  Henry 
Je,  Chairman ;  Juhus  Benedict,  Knt. ;  Michael 
My  Knt. ;  W.  G.  Cusins ;  Qeorge  J.  Blvey,  Ent., 
L  Doc.;  Otto  Goldsohmidt;  and  John  Hullah, 
D.,  was  presented  to  his  Boyal  Highness. 
mtiom  tmd  Jhrotptett  of  the  School, — ^The  committee  of 
amnant  havinjg  been  informed  that  the  executive 
attfetoe»  aeting  with  his  Royal  Kghness  the  Prinoe 


of  Wales  on  behalf  of  musical  education  in  England, 
would  not  be  in  a  position  to  take  over  the  school,  as 
part  of  the  proposed  Koval  College  of  Music,  at  Easter, 
1881,  the  period  when  the  present  scholarships  expire, 
it  was  resolved  at  a  meeting,  held  on  the  13th  November, 
1880,  that  it  was  desirable  to  continue  the  school  for 
one  ^ear  pending  the  granting  of  the  charter,  and  that 
apphcation  shoull  be  made  to  the  founders  of  scholar- 
snips  and  other  subscribers  to  renew  their  subscriptions 
for  that  period.  In  pursuance  of  this  resolution,  an 
appeal  was  issued  by  H.B.H.  the  Duke  of  Edinburgh, 
dated  29th  February,  1881. 

The  appeal  resulted  in  the  renewal  of  sixty-thzee 
scholarships,  the  foundation  of  eight  new  ones,  and  the 
contribution  of  £510  10s.  in  new  subscriptions.  These 
resources,  together  with  the  balance  in  hand,  amply 
suffice  to  keep  the  school  going  for  another  year ;  and 
the  professors  without  exception  having  expressed  their 
wiUmgness  to  continue  their  respective  services,  the 
prospects  of  the  school  for  the  coming  year  are  very 
satisfactory. 

DoruUiona  and  Loam, — ^Three  framed  engravings  on 
musical  subjects  have  been  generouslypresented  to  the 
school  by  H.B.H.  the  Duke  of  Edinburgh.  The 
corporation  of  the  Albert  Hall  continue  most  munifi- 
cently to  permit  the  school  to  use  one  of  their  theatres 
for  choral  and  orchestral  practice  and  for  examinations. 
The  great  firms  of  pianoforte  manufacturers,  Messrs. 
John  Broadwood  and  Sons,  Messrs.  Chappell,  Messrs. 
Collard,  and  Messrs.  Eirkman,  also  still  most  liberally 
afford  us  the  gratuitous  use  of  their  excellent  piano- 
fortes. 


THE  MICROPHONE  IN  OBSERVATORIES. 

M.  Van  R^sselberghe's  idea  of  using  the  microphone 
in  observatories  has  been  adopted  in  the  Observatoi^at 
Geneva,  and  by  tiie  aid  of  the  instrument,  in  combina- 
tion with  the  telephone,  the  sound  of  the  beate  of  the 
normal  pendulum  have  been  made  audible  in  every  part 
of  the  building.  M.  W.  Meyer,  assistant-astronomer  at 
the  Geneva  Observatory,  has  g^ven  the  following  details 
in  the  Archive  doa  Seieneet  Fhytique*  et  NaturoUes,  The 
microphone  is  fixed  to  the  exterior  of  the  framework  in 
which  the  pendulum  swings.  One  of  the  conducting 
wires  oonnecte  one  pole  of  an  ordinary  sized  Meidenger 
cell  with  the  microphone,  whilst  a  second  wire  goee 
from  the  other  pole  of  the  battery  through  a  telephono 
and  commutator  with  three  binding  screws,  ^  to  the 
microphone.  The  two  wires  coming  £om  the  coil  of  the 
telephone  are  very  fine,  and  are  interlaced  so  as  to  form 
one  supple  cable.  By  this  means  the  telephone  can  be 
carriea  into  any  part  of  the  Observatory,  wherever  re- 
quired. Thus,  it  can  be  carried  up  to  the  top  of  the  build- 
ing and  the  course  of  the  stars  watched,  whilst  the  ob- 
server listens  to  the  number  of  beate  of  the  pendulum.  By 
means  of  a  seoond  telephone,  with  one  wire  fixed  to  the 
third  binding  screw  of  the  commutotor,  the  penduhim 
beate  can  be  heard  equally  well  in  the  lower  rooms  of 
tiie  Observatory,  as  in  the  upper  portion.  The  Observa- 
tory is  also  connected  with  the  Hotel  Municipal,  so  that 
the  bcKato  of  the  electric  dock  reg^ulator  in  that  building 
can  be  heard  in  the  Observatoryand  compared  with  the 
bmte  of  the  pendulum  in  the  Observatory.  At  a  certain 
hour  Uie  person  whose  duty  it  is  to  regfulate  the  regu- 
lator in  the  H6tel  Municipal  gives  notice  to  the  Obser- 
vatory, by  ringing  a  bell,  that  he  is  at  his  post.  He 
then  oonnecte  nis  telephone  line,  and  the  astronomer 
tc^  hhn  how  far  the  regulator  is  wrong;  he  puts  it 
right,  and  re-estoblishes  we  microphonic  communioa- 
tion,  in  order  that  the  astronomer  may  test  the  regulator 
again  by  the  pendulum.  All  this  is  done  in  about  ^^ 
or  seven  minutes.  The  apparatus  is  stated  to  Ytasvei 
always  worked  well. 
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Aoitralian  Truit  for  Xnglaad.— A  writer,  in  a  reoent 
number  of  the  Colonies  and  India^  draws  attention  to  the  like- 
lihoodof ourobtainingsnpplieeof frnitfromAustralia.  Here- 
marks  that  **  soft  fruits '  *  cannot  satisf actoiilv  stand  the  length 
of  the  passage  and  the  heat  of  the  tropics;  but  apples,  pears, 
oranges,  and  walnnts,  and  even  grapes,  may  furly  be  ex- 
pected to  do  so.  A  reoent  consignmeiit  of  apples  failed  to 
reaUse  a  sitffident  price  to  paj  the  freight ;  but  the  freight 
was  imdnly  high,  and  the  frnit  arrived  at  a  time  whan 
the  market  was  glutted  with  Canadian  produce.  Several 
oases  of  grapes  have  been  landed  in  excellent  condition ; 
and  there  would  appear  to  be  no  reason,  if  care  is  given  to  the 
gathering  and  proper  nacking  of  the  fruit,  why  grapes  of 
the  best  quality  should  not  be  placed  in  Covent-garden 
towards  the  dose  of  the  winter,  and  oonipeto  favourably 
with  our  hothouse  produce,  whilst  the  best  Tasmanian  pears 
would  not  fail  to  lower  tiie  price  of  a  guinea  the  half -aozen 
commonly  aaked  for  Jersey  fruit  in  spring.  Both  grapes 
and  pears  would  nay  better  than  oranges,  but  the  latter  fniit 
will  unquestionaoly  stand  the  passage  best.  The  paddng 
of  the  nnit  is  the  main  point;  but  it  must  be  carefully 
gathered  when  free  from  dew,  and  packed  when  not  heated 
by  the  sun.  The  air  should  not  be  entirely  excluded  from 
the  fruit,  and  the  use  of  diy  sea- weed  is  recommended  for 
lining  the  cases;  while  if  each  pear,  apple,  or  orange  is 
separately  wrapped  in  tissue  paper  its  oondition  wul  be 
materially  improved.  These  fruits  should  be  packed  ripe ; 
but  grapes  may  be  left  to  mature  on  the  passage.  Tasmanian 
jams  are  now  to  be  bought  in  London  snops ;  and,  witi^i  ti^e 
fast  steamers  now  runnmg,  many  of  them  provided  with  ice 
chambers,  there  is  no  reason  why  a  little  care  and  experience 
should  not  result  in  Australian  fruit  being  placed  in  the 
English  market  in  sufiB^dently  good  oondition  to  ensure  a 
remimerative  return  to  the  exporter. 

Indian  Sxhibition.^An  Exhibition  of  the  products 
of  India  is  to  be  held  in  December  of  tlie  present  year,  and 
continued  during  January,  1882. 

Oongreis  of  Sloctrioians  at  Parii.— The  Chambre 
Syndicate  d'Electricit^  has  organised  an  international  meet- 
ixiig  of  electricians  to  take  place  in  Paris  between  the  1st  and 
1 6th  of  October.  La  Eivue  Industrielle  says : — **  The  con- 
fess will  treat  of  theoretical  questions;  the  meetixig  will 
lend  itself  by  preference  to  the  purolv  industrial  ana  com- 
merdal  side  of  the  question.  It  will  study  the  ways  and 
means  necessary  to  enable  electricity  to  take  the  place  it 
merits  in  our  advanced  dvilisation."  The  president  of  the 
Chambre  Syndicate  d*Electridttf  is  M.  H.  Fontaine,  and 
the  president  of  the  organisation  committee  is  M.  Aimen- 
gaud,  jun.,  to  whom  all  paoers,  &o.,  intended  to  be  com- 
municated at  the  meeting  snould  be  sent  before  the  15th 
September,  at  No.  1 0.  Kue  de  Lancry.  M.  Boistd  has  been 
appointed  treasurer  of  the  meeting,  and  to  him  the  subscrip- 
tions, amounting  to  thirty  francs  for  each  member,  should 
be  addressed.  These  subscriptions  are  intended  to  defray 
the  cost  of  publishing  the  papers  that  may  be  read. 

Panama  Canal. — The  engineer  in  charge  of  the  boring 
operations  being  carried  out  for  the  Panama  Canal  reporia. 
aooordinff  to  the  Bngineer^  that  the  borings  had  prooeedea 
to  a  depth  of  about  1 00  ft.  from  points,  the  altitude  of  which 
varied  from  200ft.  to  260ft.  above  the  levd  of  the  sea, 
without  encountering  the  nxk  in  situ.  The  material  was 
apparentlv  a  more  or  leas  dense  brecdiia  or  conglomerate  of 
rounded  fragmento  of  rode  embedded  in  argriUaceous  matter. 
The  fragments  of  rock  are  in  a  state  of  decomposition,  and, 
after  exposure  to  the  atmosphere,  a  slight  touch  will  cause 
them  to  separate  into  concentric  layers,  leaving  a  compact 
central  nodule.  The  existence  of  these  globular  blocks  on 
all  sides,  and  distributed  over  the  surface  through  the  defile, 
leads  to  the  inference  that  the  geological  structure  of  the  «o/ 
to  be  cut  through  will  prove  to  be  smular  throughout,  more 
enedally  as  the  rocks  met  with  most  abundantly  on  the 
lathmus  are  conglomerates  and  tufa. 

Battmiyf  in  ISiO.— Although  the  « Bailwar  Be- 
tanm**  for  1880  have  not  ycAbeen  Usaiai  b^  the  Board  of 
XVade,  some  of  the  main  ieatoxoB  oi  tbaiiMSTVBfln^  aa 


tained  from  the  ''  Statistical  Abstract  for  the  TJ 
dom  from  1866  to  1880,*'  has  been  given  in  the 
the  follovring  figures  tiie  retuna  for  1879  can  1 
with  those  for  1880  :•— 

Length  of  railways  open  in  the  United  Kingdc 

1879   17,696ni] 

1880   17,945     , 

Total  capital  paid  up  in  shares  and  loans  :— 

1879   £717,008,4 

1880   728,621,6 

Number  of  passengers  conveyed  (exdnaive  « 
ticket  holders)  :— 

1879     662,732,8 

1880     603,884,7 

Number  of  passengers  per  mile : — 

1879   31,8 

1880   33,6 

Total  traffic  roodpts : — 

1879     £59,395,2 

1880     61,958,7 

Traffic  recdpte  per  mile : — 

1879   £3.3! 

1880   3,41 

Working  expenses : — 

1879    £32,045,2 

1880    83,602,8' 

Net  traffic  recdpts : — 

1879    £29,731,4 

1880    80,985,0 

Lead  in  Germany.—- The  returns  for  the  lea 
tion  in  Oermany,  durine  1880,  show  that  863,(B( 
produced,  against  825,567  cwt.  in  1879,  or  27,48S 
than  in  the  former  year. 

Australian  Colonies.— A  statistical  retm 
rdative  podtions  and  aggregate  importance  of  die 
Coloniesatthedose  of  the  year  1 879,  has  been  1^ 
at  Sydney,  from  which  it  appears  tiuit  the  total  arl 
miles  is  2,580,282^,  and  the  estimated  mean 
2,659,779 ;  the  revenue  was  £1 5.927,488,  made  up 
—New  South  Wale8,£4,475,069  ;  Victoria,  I 
South  Australia,  £1,662,498;  Queensland,  £ 
Tasmania,  £376,867;  Western  Australia,  £196 
Zealand,  £8,1 34,906 ;  total  number  of  milea  of  ni 
4,388|;  of  tdegiaph  lines,  26,841|;  of  tdeoi 
48,816].  Thenumberof  horses,  1,064,640;  of catUe^ 
of  sheep,  66,914,286 ;  ef  pigs,  822,039.  In  these 
New  South  Wales  is  greatiy  in  excess  of  the  othe 
thus  of  sheep  the  number  in  New  South  Walesis! 
while  in  the  other  colonies  the  numbers  stand  si 
Victoria,  8,661,776;  South  Australia,  6J40,896 
land,  6.066,034;  Tasmania,  1,834,441 ;  Westen 
1 ,1 09,860 ;  New  Zealand,  1 3,069,838.  In  re^teet 
Queendand  nearly  equals  New  South  Wales,  i 
bdng— New  South  Wales,  2,914,210;  ^^Hctoris.  1 
Sontii  Australia,  266,217;  Qneensland,  2,8M,C 
mania,  129,091 ;  Western  Australia,  60,617;  Nev 
578,480. 

Odd  Production. — It  is  reported  that  the  tottl 
of  gold  in  the  whole  world  last  year  was  118,W 
nearly  half  of  which  was  mined  on  the  centmsntflt 
The  product  of  diver  is  said  to  be  94,000,000  dok, 
76,000,000  dole,  was  wodnoed  in  that  oovdAt.  1 
total  of  predous  metals  waa,  therefon^  812,0ltMN 
increase,  as  compared  with  the  three  pwesJiig  jw 

International  SzhibitloBa.— An  IbMbeA 
tion  will  be  opened  at  OclethotpaopaikiAteriaiG 
the  6th  October,  whicn  will  lenain  qm  ulfl 
]>ecember.  It  was  origxnaDy  named  tlM  lataaatiB 
Ejqtodtion,  but  it  was  snbieqriiflnfly  daeiM  to* 
testfles,  and  now  aU  induraWi  ne  to  be  Mi 
South  Ameifoan  and  Intenatianal  HiMMIfrr*' 
Baenos  Ayree,  will  beopeBed on  FebraMy  11^  H 

.  Sngliah  meffchanta,  at  8hMM|ML  iMMii'ii  a 

\\BtanHSaia^1&diibltio8i  totoh^ 
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French  needle-point  iace-ma!unjf 
Engliih  and  flerrtith  needit-point  lact. 
irevioiu  lecture  I  tried  to  sbowwban  the 
nsMng  arose,  and  hj  -whom  it  was  flnt 
rhia  ereniiig  I  propoBe  to  deal  with  one 
ipal  methods  of  lace-making,  and  the 
ked  in  this  method.  Lace,  as  anoma- 
open  arrangement  of  threads,  has  been 
reduced  in  various  sorts  of  threads.  We 
tgoldand  silverthreads,  of  white,  black, 
d  silks,  and  of  white  threads,  which 
>e  of  linen  or  cotton.  The  whit«  linen 
is  that  in  the  production  of  whiott  the 
Je  artistic  designs  hare  been  used. 
■-,  with  this  particalar  class  of  lace,  I  pro- 

todeal.  BroadlyspeaUng,  hand-made 
1  lace  is  a  textile  f  aluic  perfectly  distinct 
c  froju  a  woven  textile  fabnc.  As  a 
ren  material  is  close,  and  patterns  are 
it  by  varjing  the  inter  weavings  of  the 
I  by  using  vaiioaslj'Coloured  tlireads. 
hand-made  lace  is  produced  by  looping, 
ortwistingthreadgtcgetlier.  Theloop- 
with  a  sewing  needle,  and  the  thread, 

the  needle,  is  constantly  at  work,  being 
.  looped  around  and  between  certain 
Is,  which  form  the  backbone  of  the 
>e  wrought.  Plaiting  and  twisting  is 
ing  seTBral  free  and  loose  threads  one 
er,  so  that  sioglo  threads  are  by  turn 
0  operation.  This  latter  method  comes 
leading  pillow  and  bobbin-made  lace, 
liis  we  shall  deal  in  the  next  tocture. 
wnt,  we  are  to  consider  the  looped  and 
ad  work  done  with  aneedle,  and  hence' 
9-point  lace.  Needle-point  and  pillow- 
)  two  chief  diviaioni  of  the  hand-made 
unit  some  acquaintanceship  with  the 
■hfar  productions,  it  would  be  difficult 
ntain  of  their  salient  characteristica. 
it,  the  difierenoe  between  these  two 


classes  of  lace  (pillow  and  needle-poiiit)  ia  oftoa 
quite  marked.  For  instance,  one  may  oonqwra  • 
piece  of  Vatencieunea  pillow-lace  witii  a  pieoa  of 
Venetian  needle-point  lace.  The  VnlmninrnHW 
pillow  lace  is  quite  flat  and  thin  in  appeazanoe, 
whilst  th«  Venetian  needle-point  lace  is  mailed  by 
portions  in  relief  and  a  sort  of  modelled  appear- 
ance.   (Figs,  land  2.)    A  similar  differenoe  would 


TlQ. 


not  be  apparent  it  we  compared  the  same  pwoa 
of  Valenciennes  with  a  very  delicate  Venetiao 
needle-point  laoe,  called  "  point  deVeniae  a  r^MKi." 


The  variety  of  pattern  which  we  should  find  in 
three  such  specimens  oould  not  even  be  taken  aa  a 
guide  to  class  of  work,  as  respects  needle-point  and 
pillow-lace,  mnoe,  in  tlie  halcyon  days  of  lace- 
making,  the  same  pattern  might  be  worked  by  tbft 
needle  and  on  the  pillow. 

III.  Attentiontotheobaracteriaticsof workman' 
ship  in  lacoe  has  often  been  too  sligbtlypaid  by tiiow 
who  hare  otherwise  shown  themialTes  to  be  < 
uoisBeors  in  the  matter.  The  late  Vn,  Z 
Palliser,  whoae  name  is  okx^  anoiutad  '' 
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the  butory  of  Isoe,  not  imfrequeiitl<r  had  failed  to 
aoqaaint  herself  with  such  characteristias.  8be 
dMoribed  same  needle-point  lace  aa  pillow-made 
laoe  and  vie«  vend.  It  would  be  tmgratefnl  on  my 
pact  if  I  allowed  jrou  to  infer  from  these  remaru 
tliat  I  was  not  aennble  of  my  indebtedness  to 
Mn.  FBlliser*B  "History  of  Lace."  Her  patient 
researoh  was  almost  exoluaively  devotfid  to  the 
exhumation  and  laborious  acoumnlstioa  of  records 
about  lace.  In  this  respect  chiefly  her  history  of  loce 
ia  a  Talnable  volume  of  reference.  I  most  repeat, 
however,  that  records  and  writings  hardly  seem  to 
be  a  first  source  from  which  materials  for  forming 
an  aaqnaintanceship  with  lace-making  are  to  be 
drawn.  The  afaundanoe  of  existing  specimens  of 
all  sorts  of  lace  invites  our  attention,  and 
enables  lU  to  trace  developments  and  phases  of  the 
art  in  its  produotioiis.    Wben  methods  of  work- 


^fves  upon  US,  then  we  may  have 
to  records  and  writings,  and  fit  togefber  in  as 
complete  a  way  as  we  can,  tlie  svidencee  we  have 
thus  obtained.  I  will  not  say  more  on  tins 
matter,  but  proceed  now  to  ask  you  to  consider  with 
me  featnres  of  workmanship  in  needle-point  laces. 
rV.  Without  referrinK  to  any  particular  class  of 
needle-point  lace,  it  wiS.  be  seen  that  a  beginning 
must  be  made  somewhere.  The  pattern  governs 
thia  beginning.  Bay  then  we  want  to  moke  a 
little  square  in  looe.     We  first  draw  the  form  on  a 

Ce  of  paper  or  parchment.  Parchment  being 
destructive  is  the  brat.  Then  lay  upon  the  bnes 
a  thread  whioh  is  fastened  here  and  there  to  the 
par«hment  by  atitohee.  Having  completed  this 
thread  skeleton  pattern,  we  begin  to  build  a  compact 
covering  of  white  threads  ujkhi  it,  which  we  do 
in  ordmary  button-hole  stit^ih,  the  result  of 
which  is  that  the  skeleton  outline  becomes  a  well- 
marked  figure.  This  is  the  very  simpleot  form  of 
needle-point  laoe.  If  we  want  to  go  a  little 
further,  and  place,  say,  a  pattern  in  the  centre  of 
the  square,  we  should  draw  one  pattern,  and  then 
outline  it  with  thread,  taking  care  to  attach  the 
lines  of  this  addition  to  the  main  lines  of  the 
square,  and  then  we  proceed  with  one  over-cast- 
ing of  button-hole  stitches.  There  remains  now 
the  question  bow  the  pattern  is  to  be  token  ofF  the 
parchment.  This  is  easily  done,  by  neatly  cutting 
Uie  Btitohes  at  the  back  of  the  parchment,  whi[£ 
stitches  you  will  remember  were  those  which  held 
the  first  skeleton  outline  down.  The  lace  is  thus 
released  from  the  parchment,  and  tbe  patt«m  is 
ready  for  use  for  another  piece  of  looe.  However, 
all  tiiat  we  have  done  la  to  produce  a  sort  of 
geometiio  form  of  even  lines,  and  this  is  virtually 
all  that  was  done  at  the  commencement  of 
needle-point  lace-making.  Much  depends,  as  you 
readily  perceive,    upon  nice  thread  and  careful 

Ktient  working ;  the  least  scamping  or  putting  a 
>p  out  of  its  cnder,  takes  away  from  the  oom- 
paotnees  of  the  work ;  and  irregularity  and  loosely 
made  laoe  oondenms  itself. 

T.  Before  leaving  the  early  and  geometrio 
■taga  of  Uoe,  as  we  have  teen  it,  wiich,  by 
the  way,  was  called  "  punto  in  aria "  (see 
Fig.  3),  a  term  you  will  recollect  fo>m  my  first 
lecture,  I  think  we  may  find  it  useful  to  glance 
at  a  few  of  the  daases  bf  whita  thread  embroidery 
wliiali  asiflted  bofore,  and  ooatenqMnuy  with  "  punto 
inatu.''    We  have  Nwttif^wbQipa&ingM  lace 


is  separate  threads.     This  is  quite  reverM 
broiaery,  which  requires  a  stuff  as  a  found 


udtwirted' 


YI.  When  thefaahion  of  oruamenlingwUte 
garments  was  getting  up  to  its  lenitb,  i 
devised  methods  of  decoration  other  thia  U 
merely  loading  the  surface  of  a  stuff  will 
broidery.  A  lightness  wa^  obtained  bycntlis 
bits  of  the  stuff,  or  by  punching  aeries  M  fittlcl 
like  the  tailor  bird.  One  of  the  more  fllsta 
forms  of  this  cutting-out  work  was  IGtIi  oe 
Venetian  "  reticella,  which  is  also  called  i 
times  "tagliato,"  or  cut  work.  Thedtsigi 
this  sort  of  work,  difficult  to  distingniih  from 
"  punto  in  aria '' done  from  similar  pa ttmu,  H 
geometrio.  The  principal  lines  arc  rpctiliDa 
tiiis  arises  from  the  fact  that  the  cutttngi-col 
the  stuff  generally  followed  the  woof  ot  * 
the  linen.  These  rectilineal  lines  oonsiit  of 
very  narrow  strips  of  linen,  or  three  or  foot 
uncut  threads,  worked  over  with  bnttos 
stitches,  just  aa  our  skeleton  outline  in  "po 
aria"  was  secured.  Between  these  line*  ■ 
citculorand  radiating  forms,  which  was* 
like  " punto  in  aria;"  and  it  is  curious  ta> 
that,  although  the  embroiderers  of  liM 
devised  methods  of  inserting  into  places  (^ 
linen  such  open  ornamented  work  aa  done  iu 


yet  tbey  seem  to  have  bees  some  litUa  tia* 
they  were  able  to  wcrk  thia  aort  of  areamm 
toformabandortrinuning,  indepsidHitlft 


Til.  Another  out  or 

with  linen  was  of  a  ■      _  

raoter,  aa  yon  sea  tttao,  the  niuiiiwi 
His  vandyked  mtoQ  ia  onfe  out  ot  *  ik^  a 
and  ia  pddced  out  with  fliw  gdU  vin^  i 
akm^i^^dgea.    (Kg- S.)    l£etiiaa*'t^ 
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;  u  the  term  "  out "  indicates  a  process 


Lotiant  Dieu  fai  fini  mon  ouvrage,  "praising  God 
I  have  finiahed  my  work,"  and  in  tne  other  the 
name  of  the  worker,  "  Suianne  Lesoallei,  1595." 
The  cloth,  aft«r  the  Exhibition,  went  back  to 
France,  and  I  don't  know  where  it  ia,  bat  it 
I  complete   a   specimfn,   that   it    by   chanoa 

one  happens  to  meet  with  it,  I  hope  they 

wiU  make  a  cacefol  note  of  its  whereabouts. 
On  a  far  smaller  scale,  and  of  altogether  less 
artistic  importance,  are  the  few  Muarea  of  "  lads  " 
or  darning,  intiodnced  into  this  cloth.  (See 
Pig.  6.)  "Aow  appear  to  be  reproductions  of  some 
Fio.  C. 


ithing  to  do  with  the  making  of  lace  like 
;.  2,  which  was,  nevertheless,  called  "  tag- 
iami."  Much  aaiticay looklike  cut  linen, 
I  reliefs  and  ornaments  embroidered  upon 
Ine  specimen  of  very  elaborata  lace- work, 

entirely  by  needle  and  thread  upon  a 
.t  pattern,  so  tbat  cutting  has  nothing  to 

the  shaping   or  ornamentation   of  the 

Continuing  with  the  white  embroideries 
EF,  wo  may  look  at  a  specimen  of  drawn 
ork.  Here  we  have  anothersort  of  work, 
from  either  of  the  cut  works.  Tho  with- 
t  the  threads  regulated  the  pattern  to 
ied.     A  well-curved  scroll  had  to  be 

being  approiimately  rendered  in  b_ 

The  back  ground  to  snch  work  appeared 
t  of  a  net  of  square  meshes.  This  effect 
ned  by  whipping  fine  thread  around  the 

threads  of  the  stuff.  Just  the  reverse 
vcrk  is  the  very  well  -  known  darning 
it,    of    which    tiiere    are   many    made 

imitations  now.  For  this  sort  of 
rederic  Tindolo  made  many  patterns, 
the  earliest  of  which  date  from  about 
he  Italian  name  for  the  work  was  "punto 
,"  and  the  French  "  lassis  "  or  "  lacis." 
lians,  or  rather  Venetians,  preceded 
och  in  this  sort  of  work,  thong  li 
loh  carried  it  to  a  degree  of  admirable 
a.  I  remember  that  in  the  South  Ken- 
Exhibition  of    1S74,   there   was  a  most 

specimen  of  this  domed  work,  a  large 
-tain,  or  altar  cloth,  set  with  squares  of 
npon  a  net  ground,  in  which  were  repre- 
gurca  of  the  zodiac  and  of  the  seasons. 
hem  were  after  designs  by  Vinoiolo,  aa 
wen  in  such  well  preserved  copies  of  bit 
t  Uiose  belonging  to  Mr.  Alfred  Hutb, 
ily  allowed  me  to  commit  his  copies  ol 
It  was  particularly  interesting  m  thie 
anging  to  notioe  the  final  squares,  in  one 
I  were  thg  woi4s,  most  carefnlly  darned, 


twiiM  snd  plnited 


of  the  smaller  designs  by  Vinoiolo.  This  Vinoiolo 
is  an  important  personage  in  the  history  of  lace. 
BeaideB  tie  darning  work,  or  "lads,"  whichianot 
Isce,  he  popularised  the  taate  in  Prance  for  "points 
coupes,  the  French  name  for  "  reticella  "  and  cut- 
work,  and  also  for  "  punto  in  aria."  He  aoems  to 
have  borrowed  much  from  different  sources,  and  it  is 
interesting  to  compare  his  patterns  with  those 
done  by  C.  Veoellio,  a  notable  and  rather  lat«r 
designer  and  writer  about  coatume  towards  the 
end  of  the  16th  century,  and  some  relation  to  the 
great  Titian,  and  with  those  done  by  a  much- 
esteemed  woman,  named  Isabetta  Catanea  Fktasole, 
whose  pattoma  were  published  in  Rome  abont  15»0 
and  early  in  the  17th  century.  No  doubt  Vinoiolo 
owed  much  of  hia  success  to  the  patronage  which 
HtTuy  in.  and  Henry  IV.  of  France  and  the 
ladies  of  the  French  Court  accorded  him,  though, 
at  the  same  time,  wo  must  not  forget  that  he 
was  a  man  of  energy  and  refinement,  as  his 
books  ahow.  He  is  almost  the  only  early  patt^ 
maker  who  attempts  a  description  of  how  the 
patterns  are  to  be  worked.     His  descriptioi 


enthusiastic  than  instmctivB.  They 
are  given  by  him  in  verse,  in  what  he  calls  a  dis- 
course upon  "Lacis."  His  divine  chef  ^aiuvre 
is  not  a  matter  of  chance ;  it  has  been  well  con- 
sidered and  planned  by  number  and  measure. 
Before  leaving  the  "lads"  or  darning  on  net,  I 
would  observe  that  the  name  given  to  the  net  was 
"  resuil,"  and  this  name  must  be  noted,  amce  we 
find  it,  later  on,  applied  to  ground -works  of 
meshes  used  in  lacea.  You,  all  of  you,  know  what 
nettiog  ia,  and  how  simple  an  operation  it  is  to 
Fio.  7. 


make  cue  iiitsh.     I  wiU  show  you  a  iem  TBsa&ss* 
I  done  With  tlte  needle  (see  Pig.  7),  and.  -s«»--^^ 


TB2 
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then  see  the  far  greator  complication  of  thu  work, 
u  compared  vith  netting,  and  yet  the  name 
"  liaeaa     in  France  applies  to  both. 

IX.  We  have  now  examined  different  aorta  of 
embroidery  on  Uoen.  (1)  Work  done  by  cutting 
hole*  into  a  linen  foundation ;  (2)  work  done 
by  cutting  linen  into  shapes;  [3)  work  doDC  b; 
drawing  out  threads,  and  so  leaving  a  linen 
pattern ;  and  (4 )  work  done  by  doming  a  pattern 
into  network.  We  have  also  seen  iipedmens  of  the 
early  geometric  laces — the  "  pun  to  in  aria,"  or 
button-bole  atitch  work  done  upon  a  thread 
skeleton;  andnowlshouldlihetosaowyonapiece 
of  mixed  work,  in  which  a  little  more  than  mere 
geometric  form  is  displayed.    [See  Fig.  8.}    The 

Tta.  s. 


of  this  class  (see  Fig.  9.)  datea,  pn 
from  abont  1580.  I  wont  you  to  notice  b 
different  details  in  the  design  tonch  one  ano 
different  points  of  contact.  There  ara  vi 
little  tyes.  Considerable  parts  ore  of  flat-l 
work,  work  which  in  thia  photog;Taph  looi 
is  composed  of  a  aeriefl  of  cloaelj- 
loops  worked  very  ranch  as  shown  in  Kg.  4. 
XI.  In    the    specimen     in     Fig.     10,    I 

Fw.  10. 


upper  part  is  all  of  needle-point  work,  whilst  the 
lower  IB  of  plaited  work.  Some  of  this  plaitinr 
may,  'no  doubt,  have  been  done  with  a  hookei 
needle.  However  tbia  may  be,  I  thought  is  useful 
to  show  this  specimen,  in  order  that  you  might 
not  fancy  that  the  whole  of  a  single  piece  of  early 
work  was  done  in  one  method  only.  Patterns 
for  lace  b'ke  this  are  to  be  found,  especially 
TeceUio's  books,  about  loOO  or  IGOO. 

X.  We  will  now  look  at  a  few  specimens,  from 
which  I  think  we  Hball  trace  ii  freer  sort  of  design. 
and,  consequently,  an  increased  display  of  ingenuity 
in  Workmanship.  We  have  hitherto  seen  orna- 
ments, more  or  less  dependent  in  their  construction 
upon  squares  and  their  diagonals.  Buttbepatte: 


books  of  the   end  of  the 
designs  for  scrolls,  with  the 
kia&ol 


century  give 
itroduction  of  all 
odd  figvKB  to  be  worked  in  lace.    Hie 


[Nccdlc-pomt  kuv. 


X  to  notice  the  numerous  little  tyes  wUe 
'd  to  hold  the  pattern  toother.  These  tji 
called  "  brides."  The  design  too  of  tin*  p 
more  vivacious  than  the  simple  rosette*  and  i 
lions.  In  the  centre  wo  have  a  shield  sunnoi 
by  a  crown.  Curves  slope  from  each  side  of 
meet  beneath  a  sort  of  fan  pattern,  fnmi  the  t 
which  grow  a  little  Jkur  de  }»/».  The  tbdi 
which  hang-  beneath,  are  repetitions  of  tli 
device,  and  are  terminated  with  little  bells, 
tween  the  Vandykes  are  small  loops,  which  in 
loopa  for  buttons,  but  I  cannot  say  for  whil 
ticular  use  tbia  specimen  waa  intended.  Froi 
character  of  the  design  I  think  the  spedaeD 
from  about  1580  to  1690,  and  ia  Italian.  Itn 
of  course,  be  a  French  or  other  imitation  of  II 

XII.  Very  important  work  of  thit 
character  was  made,  and  amongst  tba  < 
threads  gold  threada  were  introduced.  lU 
that  Sir  William  Drake  posaessea  « 
specimens  as  ever  were  wrougbt  of  thii  * 
and  gold  tbrpnd  needle-point  lace.  TbfJ  ■ 
think,  of  early  ITth  century  design  wni  ■ 
manFhip.  Originally  they  came  from  3fa 
to  which  place  they  may  live  been  tokai  bj ' 
wealthy  person  at  the  time  when  that  ciTf  ■ 
ceotre  of  considerable  importaaoe,  notable  It 
independent  and  aristootatao  pnwperi^. 

XIII.  In  the  Bucoeeding  ""^^r"!  I* 
notice  a  development  of  Simaiag  iWa 
scrolls.  A.  change  of  design  Iwd  ohn  U^ 
take  place  at  the  aid  of  the  16Ui  and  >|« 


have  previously  notioed.  A]oagttsb<*|] 
the  stems  or  scroUs  is  a  little  noMd  Hm.  ^ 
called  the  "oordonnet,"  k  tstttaranalatQ 
in  the  fine  gold  and  white  flooM  ol  St  W 
Drake's,     fiiitn  nf  fliii  juHmii  wi  BiC^ 
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F  >titoh.  Iiiite«d  of  compact  work  every-  I  borders,  wbioh  appears  in  a  lace  (gee  Fig.  14)  much 
ihould  see  little  open  worka.  In  the  oentre  .  liked  bj  the  Flemish  in  the  flrsthjalfof  the  ITth 
'.  the  little  blossoms  there  are  wheels  and  I  century.    The  points  of  resemblance  lie  in  the 


VeiwtiaD  needle-point  lAce. 


lines.     These  details  are  worthy  of  out 
,  and  are  called  fiUings-in,  or  "  modes." 

■petsmena  of  the  6rst  forms  of  elaborn 
ice,  which  in  their  further  matured  state 
mportant  features,  eiving  delicate  gtsce 
amoe  to  laces  of  the  beat  period. 
'.t  may  have  been  about  this  time,  namely, 
lencement  of  the  17th  century,  that  lave 
iressed  tape  into  their  service.  Instead 
Jy  composing  their  scrolls  and  flowers  in 
}Ied  stitched  fabrics,  they  found  tape 
■  comparatively  rough  and  ready  geneml 
swer  their  purpose.    Here  we  have  two 


ill)  needle-point  worli  uid  ui 
twilled  UiTesdi. 

of  tape  lace  combined  with  needlework. 
in  pillow  lace  also  used  tape  in  a  mmilar 
lisCttle  btrip  (see Fig.  12)  maybe  Italian, 


TBp«  Ian  worked  with  tbc  needle. 


lace  was  not  only  produced  in  Italy.  This 
(see  Fig.  13)  may  not  uulikdy  be  of 
*"-'-"■ — hip.  My  reason  for  thinking  it 
fie  of  the  flowers    along  the 


noniihjAce  of  tlia  IZUi^oentnrj. 

-angement  of  the  petals  of  the  blouomg,  which 
takes  a  fan  shape. 

XV.  Before  leaving  the  question  of  tape  laces,  it 
may  be  well  to  state  that  the  weaving  of  tape  seems 
to  have  been  begun  in  Flanders,  about  the  end  of  the 
16th  century,  or  the  beginning  of  the  17th.     Tape, 

'u  as  I  have  been  able  to  ascertain,  did  not 
)  to  be  made  in  England  untdl  the  18th  century, 
when,  eccordiDg  to  a  note  I  have  had  from  Messrs. 
Phillips,  the  well-known  tape  manufacturers  at 
Manchester,  their  predecessors  brought  over,  in 
the  year  1T4T,  two  Dutchmen,  of  the  name  of 
Lanfort.  Under  the  tuition  of  these  Dutchmen, 
the  people  in  the  village  where  Messrs.  PhUlips 
have  mHls  at  tiie  present  time,  learned  how  to 
weave  tape  in  the  loom.  The  start  in  England 
was  up-hill  work,  because  of  Dutch  competitioii. 
Then  were  at  least  ]  ,000  looms  at  work  in  Holland 
before  there  was  one  in  England.  However,  in 
about  thirty  years,  the  trade  greatly  developed, 
and,  in  the  course  of  a  half  century  later,  several 
other  tape  looms  were  started.  This  waa  about 
1S20.  Bmce  then  the  manufacture  has  inoreased. 
Before  1S22,  tape  was  made  in  cottages ;  bnt,  in 
or  about  1S22,  Uie  idea  of  getting  the  worker*  uid 
their  looms  under  one  roof  had  taken  root,  and 
mills  were  built.  Th^n  come  steam  power  and 
water  power  for  driving  the  looms,  instead  of 
human  power.  Effective  work  has  been  done  with 
tape,  in  connection  with  the  method  of  pillow-laoe 
making.  Work  of  this  sort  is  sometimes  called 
guipure.  But  guipure  is  a  class  of  work  totally 
distinct  from  this,  and  about  guipure  we  shall 
hear  something  in  the  next  lecture. 

XVI.  However,  we  must  now  return  to  needle- 
point laces.  Up  to  the  present  wo  have  arrived  at 
scroll  designs  more  or  less  flatly  worked,  held 
together  by  tyes  or  "  brides,"  enriched  with  little 
varieties  of  "fillings  in"  or  "modes,"  and  em- 
phasised with  smail  raised  lines  or  "  cordonnets." 
All  this  sort  of  work  was  done  upon  a  thread 
skeleton  pattern  just  as  the  first  needle-point 
laces  were  made.  Fancy  in  design  and  work- 
manship, however,  was  now  becoming  qnite 
vigorous.  We  enter  a  period,  soon  after  tne  com- 
mencement of  the  ITth  century,  when  \kEb 
workers  produced    heantifnl  solid  looUncg    ■"'^^■v 
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winch  is  almost  liko  flue  14tti  oontiiry  Ootliio 
-baoery,  carved  in  ivory.  Its  eiquiiitBly  worked 
relief  oonied  recent  admirerH  of  it  far  away  from 
the  time  when  it  was  first  produced.  They  tried 
to  identify  it  with  a  needlework  which  an  Italian 
poet,  Firenzuolii,  a  hundrad  of  years  before  the 
existence  of  this  relief-lace,  described  as  "  soulp- 
tnied  in  relief."  As  the  size  of  the  altar-cloUi, 
flonnce,  border,  or  collar  seemed  to  demand,  so 
did  the  laoe-woders  vary  the  size  of  their  designs 
and  work.  For  instance,  a  collar  would  be  designed 
and  worked   as    this  one.     (See  Fig.   15.)    The 


_  _  is  not  quite  distinct,  in  showing  thi 
amazing  delioacy  of  the  relief  work  and  its  enrich- 
ment. Bach  of  these  little  blosaoms,  actutJly  about 
the  Bice  of  sixpence  or  threepence,  ia  a  bouquet  in 
itself  of  huni'eds  of  the  moat  finiabed  liUipntian 
loops, flnelyworkedinbutton-holestifoheg.  Again, 
for  a  border  or  an  ornament  to  hang  beneath  the 
chin,  we  have  spccimcnB  such  as  this  (see  Fig.  16), 


and  in  this  specimen  tbo  decorations  worked 
apon  the  little  tves  should  bo  noted  ;  while,  for 
a  Kit  of  collar,  the  ends  of  which  spread  flatly  over 
file  breast  of  some  conrtier  or  minister,  say  like 
Colbert,  we  have  samples  as  shown  in  Fig,  2.  In 
■11  ttiese  speoimais  is  a  rich  expression  of  stately 
scroll  deswn—vaiied  fillings  -  in  or  "  modes, 
"nOeiiee,  or  suocessiona  of  minute  loops  "pioote" 
pboed  one  above  the  other.  This  was  Uie  kind  of 
■plaodid  needle-point  lace,  exclumvely  originating, 
I  lliink,  from  Viamce  in  the  ITth  oento^,  whi^ 
ttw  nobaity  and  wealthy  personaKes  of  the  time 
wore,  and  of  iriiioh  Testmenta  and  tdtar-doths  were 
fOMde  for  ohuiohee.  ^  ^ 


XVII.  A  coBtraet  to  this  galaxy  o*,-^^ 
laoe  is  to  be  found  iu  the  noedle-pA,^^^ 
England  during  the  17th  century.  ^~^^S 
lies  on  the  table,  in  which  is  shown  vi^~  ^^ 
on  vondj-keB  of  English  needle-point^;;^^ 
17th  century.  Bemarkable  amongst -^^^ 
two  larger  Vandykes,  whioh  you  will  jn,^ 
the  one,  a  figure  of  a  man — the  other,  «  % 
a  woman,  depicted  in  the  costume  of  t^^ 
The  way  in  whicli  this  work  was  done  i'^jSi 
similar  to  ITth  century  flat  Tenetiaa  n^^i: 
lace.  Hercisnspecinicn  of  theEagMw 
Fig-  n.) 


Fnj^ia*!  necdlc-poLnt  U«. 

XVllI.  Scallops o("punto in aria,"iiii«1io« 
'  reticella,"  and  of  similar  design,  may  bImIk* 
a  Weatminster  Abbey  carved  upon  the  tonbit'l 


it  (longhtert  of  Junei   X.,  iriikk  ini 
and  IMT.    Vho  nifty  ham  tsada  Om, 
oaas^P    In  tba  EngUshnmBler  rf  Isoa  dl 
CaoQ  ^.  18],  w«  bam,  Incikilr,  ths  Mfarti 


[JKNAL  OI"  THE  800IBTT  07  ABTS, 


16,  1881. 


'greet  Hay,  16M  "  wrought  this 
it  you  will  see  out-work,  drawn 
oeUa  "  work,  and"  puatiu  aria," 
it  sUtches.  It  is  a  most  valuable 
English  lace  work  in  the  Piiri- 
n  achool  children  like  ' '  M&rgreet 
d  to  have  au  interest  and  to  take 
own  labour.  Such  as  she  wure, 
>  be  extingaished  by  a  mere 
er,  or  lost  in  the  midst  of  numeri- 
tndard. 

now   ask  you  to  put  yoarsdvee 
BO  back  before  this  ISM,  and  to 
:ion  up  to  which  we  seem  to  have 
at  lace  making  and  design. 
le    tyes    holcUng    tlie    patterns 
hitherto     been     out      arbitrarily 
re  seen  that  at  first  they  were  plain 
'iga.  lOandll;  we  have  noted  the 
m  by  means  of  the  addition  to 
sps  or   "  picotB,"  )kS  in  Fig.  16. 
Q   a  period   when   the   dosigni 
to  an  orderly  pattern,  aimilar 
'  the  bee.     Uosara.  Hayward  have 
ry  rematkabie  flounce,  in  which 
honey oomb  ground  ia  seen, 
irom  smaller  specimen,  which 


there  were  lingerings  of  old  styles  oontom- 
poraneonsly  woAed  with  new  styles.  And  it  is 
the  oonsidoratioa  of  incidents  like  this  which  I 
fliitiV  must  always  puszle  connoissiiurs  ot  styles  of 
ornaments  in  their  attempt  to  i  a  very  precise 
date  to  a  certain  pattern.  We  may  know  that 
such  and  such  a  patt«m  may  have  been  worked  at 
a  certain  date,  but  we  cannot  fli  with  precision  ita 
first  introduotion,  or  its  final  appaM»nco,  neither 
can  we  be  confident  that  a  repetition  of  it  maj 
not  be  of  very  later  date. 

XXII.  With  the  style  of  balanced  arrange- 
ments of  detached  ornaments  which  is  close^  con- 
nected with  the  style  known  as  Louis  XIV.,  we 
find  the  first  indications  in  laoe  of  a  gronndwork 
ofmeshesmadewithaneedle.  (SeeFig.20).    Thu 

Pro.  20. 


w^&M 


"m  a  chalice.    The  little  tyee  oma- 
lall  loops  form  a  baok^vund  of 
t  style  of    design    is   no    long 
dignified  scroll,  bat  consist  of 
^anient  of  fragmentary  details, 
on  of  which  clusters  of  pioots 
imilar  style  in  using  disconnected 
'bservable  in  Messrs.  Hayward's 

store  qnitting  the  long  flowery 
you  to  observe  the  varieties  of 
^wth  of  which  we  had  begun  to 
.1,  and  I  agaiu  refer  you  to  tiie 
.  scroll  work.  (Bee  Fig.  2.)  At 
that  new  effects  were  being  tried 
id  workers,  the  best  forms  whioh 
tiese  attempts  were  also  preserved 
you  will  ,Bee  that,  although  in 
deBign  sapplaoted  one    another, 


,  Nuadle-paliit  !■«  wiUi  Krou&d  ot  flue 


figure  is  rather  indistinct,  and  does  not  show  tlie 
ground  of  meshes  dearly.  Perhaps,  however,  the 
indications  of  it  are  simcient  to  let  me  ask  yon 
to  take  my  word  for  it  that  the  ground  is  com- 
posed of  nteahes,  whioh  are  in  the  main  nimilar  to 
those  of  Fif.  7. 

XXm.  You  will  hence  note  how  that  we  are 
getting  into  a  period  when  grounds  of  meshes  were 
Being  used,  ^e  daintiest  of  all  Venetian  needle- 
point lacea,  with  fine  grounds,  is  the  "  Point  de 
Venise  a  rSaean."  This  most  delicate  work  was 
contemporarywith  soft  pillow-made  laces,  which  no 
doubt  were  iutended  to  oe  its  rival.  In  its  produo- 
tion  wore  combined  the  highest  ^aboration  of 
design  and  workmanship,  together  with  a  thinness 
andoeautiful  softness  of  texture.  It  is  one  of  the 
rarest  of  all  laces.  It  marks  a  transition  from 
preceding  haavr  to  succeeding  light  laoes.  It 
followed  the  change  which  artiolea  of  ooctnme, 
like  collars  and  cnJEb  and  trimmings,  nnderwent 
from  the  16th  to  17th  centuries. 

XXIT.  High-standing  ru&,  like  those  worn  hy 
QueenBliiabeth,hadbeen  trimmed  with  "retioella^ 
and  geometrio  "  pnnto  in  aria."    But  thevandiAM. 
expanded  in  aiEe,  and  instead  of  shootiiu;  ^^^^|^ 
borders  of  theruib,  beoamg  rnimnnagwMw  t.q^^w^ 


remarkable  "  PoiDt  de  Tenioe  a  rtieau."  The  old 
yaLndfkes  had,  in  tact,  disappeared,  though  thnir 
name, "  dentelles,"  was  retained  for  Uieir  Bucceaors, 
from  which  the  deiitat«d  character  waa  almost 
entirely  extiuKauhed. 

XXV.  We  have  now  arriTed  at  about  1660  to 
1680,  and  thii  ifl  an  important  date  to  remember  in 
uonnection  with  the  histoiy  of  lace, 

XXVI.  A  view  of  the  situation  might  be  stated 
to  be,  Venetians,  at  the  end  of  &we  famous 
hundred  and  twenty  years  of  work,  to  bring  lace 
to  a  perfection,  and  other  countries  doing  their 
utmost  to  acquire  the  art  from  them ;  some,  like 
the  Flemish,  progressing  slowly  and  naturally, 
following  Venetian  patterns  upon  the  pillow ; 
others,  like  the  French,  bent  upon  stepping  oy  any 
means  to  a  front  rank. 

XXVII.  The  desire  of  the  French  to  be  able  to 
make  fine  laoe  was  undoubtedly  most  strongly  ex- 
pressed inanedictdatedieeO.  IxJuisXIV.'s minister 
— Oolbert — was  the  prime  mover.  He  had  taken 
stook  of  the  increasing  love  of  the  French  people 
for  Venetian  and  Flemish  laces.  His  love  for  the 
tine  arts  in  all  their  branches,  and  his  great 
energy,  were  principal  elements  in  the  framing 
and  issue  of  this  celebrated  edict.  Through  it 
1  tee-making  eetablishments  were  founded  at 
Alen<;on,  Quesnoy,  Arras,  Bemii,  Bedan,  Chateau 
Uierry,  Loudun,  and  elsewhere.  The  State 
made  a  contribution  of  36,000  francs  in  aid 
of  the  formation  of  a  company  to  can;  out  ^e 
work.  Instnictionfl  were  included  in  the  edict  that 
the  lacemakers  should  produce  all  sorts  of  thread- 
work — as  much  those  done  with  the  needless  those 
worked  on  a  pillow  or  cushion,  in  the  style  of  the 

gints  which  were  made  at  Venice,  O^oa,  and 
.gusa,  and  other  foreign  countries.  These  French 
imitations  were  to  be  called  "Faints  de  France;" 
and  although  attempts  have  been  made  to  identify 
certain  laces  as  "  points  de  Prance,"  I  think,  con- 
sidering the  variety  of  laces  which  were  to  be 
imitated,  and  the  classification  of  them  under  the 


'lavorid'aria' to  perfection;"  an 
Domenigo  Contariiu,  jealous  of  thi 
were  evidently  ensuing,  to  the  p 
making  in  Venice,  alludes  to  the 
"  wbi(3i  the  French  con  now  do 
Thus,  from  1660  to  I6T7,  we  hav< 
French  labour,  under  State  protc 
systematically  trained,  by  import 
struotors,  in  the  art  of  lace-mokin 

XXIX.  Thestyloofdesignadopi 
was  certainly  much  moreflorol  thui 
was  lighter,  and  more  in  accord  w 
of  texture  which  lace  was  devel 
Qreat  attention  was  paid  by 
ground-works,  which,  in  respect 
comb  "  brides  "  (see  ^g.  19),  and 
(see  Fig.  20),  they  distinctly  ac 
Venetian  masters.  Mrs.  Bury  Ft 
that  French  lace-makers  could  i 
imitate  the  true  Venetian  stitches, 
for  points  d'Alengon  were  planne 
meet  this  deficiency,  but  I  think  t 
specimens  here  before  ns  wiU  be  «i 
us  that,  however  fresh  a  depattan 
taken  by  the  French  in  the  matte: 
cunning  in  doing  delicate  need 
became  as  great  as  that  of  thei 
Venetians.  It  is  surprising,  I  thii 
people  become  if  they  hare  not  fix 
the  difiisrence  between  design  tun 
The  best  abiUty  in  representing  ' 
generally  runs  a  risk  of  bcang  COi 
the  pattern,  and  not  the  workman 
be  condemned ;  and  very  often  pn 
of  such  cases  occurs,  when  a  vrell 
in  spite  of  bad  or  inferior  wort 
itself,  and  is  then  held  np  as  a  gO( 

XXX.  To  return,  however,  to 
works,  and  their  particular  ( 
early  distinctive  French  needlo-j 
will  remember  the  regnUr  hei 
of  Venetian  laces  (aee  Fig.  19). 
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nt&n  and  that  of  Point  d'Alengon  appear*. 
1.)  The  clearly  defined  honeycomb  ground 
%ntre  of  the  figure  is  Argentan  (»o  oalled], 
le  cloudy  ground,  composed  of  fine  meahea, 
Jen9ong^uud.  Judging  from  the  pattBTu  of 
ipet,  I  think  it  ia  lik^y  to  be  of  the  tatter  end 
.7th  century. 

FiQ.  21. 


£1,  The  variety  of  groundworks  and  tillings- 
le  Alen^^u  laces  ia  very  remarkable.  Largo 
«,  like  one  which  belongs  to  lira.  Alfrud 
on,  are  rich  in  all  aorta  of  fantastic  devices, 
fpi,  and  of  work.  The  underlying  principle 
stit«hery  ia  the  button-hole  stitch,  worked 
keleton  patterns  of  fine  thread,  and  lometimes 
ehair.  Hero  is  another  specimen  of  Alen90n 
The  groundwork  ia  composed  of  what  is 
l"reaeauroBac6."  Thii"re8efturo»ac£"con- 
f  little  Bohd  flat  hexagons  of  button-hole 
d  work  aet  in  frames  of  hexagons.  A  special 
teristic  of  tho  Point  d'  Alenfon  laces  is  the 
'holostitched  "oordonnet."  Inthe  Venetian 
t  i  riseau"  theoutlinesareof  athread.  You 
itica  this  if  you  examine  the  actual  specimens 
loWD.  To  thoroughly  enter  into  minutias 
eae  of  fine  lacework  would,  I  am  afraid,  take 

0  considerations  almost  never-ending.  I 
[  have  been  ablo  to  present  to  yon  this 
g  a  sort  of  connected  chain  of  phases  of 
-point  lace-making.  I  might  extend  it 
:,  tmA  speak  of  the  Bruaa^  needle-point 

It  is,  however,  more  or  lesa  evident  that 
emish  or  Belgian,  in  the  matter  of  neodle- 
laoe,  imitated  their  neighbours  the  French, 

1  no  doubt  they  had  imbibed  a  large  amount 
>wledge  in  the  course  of  their  far  earlier 
ns  with  the  Venetians. 

KH.  I  would  conclude  my  remarks  this 
g  by  saying  that  the  basis  of  all  needle-point 
the  button-hole  stdtoh,  and  that  the  features 
rk  which  you  have  to  detect  in  judging  a 
-point  lace  from  a  pillow-made  lace  are 
M  this  button-hole  stitch. 


KISCELLAVEOUB. 

ORANGE  CULTUEE  IN  SYBIA. 
I  notes  on   orange  onlture  in  a  recent  consulai 


are  the  most  plentiful  ar«  those  of  Jaffa  and 
3idon-  The  orange  trade  lie^an  to  assume  oonsideT- 
able  proportions  some  *0  years  agx),  when  the  new 
gtjTemmeDt  of  Bffypt  took  shape,  and  it  ia  now  one  of 
the  most  profitable  in  the  two  towns  above  mentioned. 
Unfortunately  the  inhabitants,  allured  by  first  gains, 
commenced  Ranting  gardens,    and   expending  money 


Hult  of  whioh  has  been  that, 
H  for  Hmall  outlays,  their 
.oat  of  them  in  the  power 
.110  to  advunoe  at  interest  of 
[ipany  iios  lately  bean 


beyond  their  roBourcee,  the  n 
in  spito  of  all  remuneratio 
Improvidence  has  placed  i 
of  money-lenders,  whooonti 
15  to  20  per  cent.    However. 

Eormedin  Jaffa  to  neg^K^iate  louoswi^  orange  cultivators, 
and  if  its  operations  be  carried  on  fairly,  we  may  expect 
an  exten^on  of  horticulture,  with  benefit  alike  to  the 
oompany  and  the  borrowers.  At  the  present  moment 
Jaffa  pontoaaoB  some  34S  gardens,  averaging  from  3,000 
to  2,S00  trees  in  each.  The  crop  of  nuit  from  these 
may  be  put  down  at  about  36,000,000.  A  garden  oosta 
from  40,000f.  to  50,000f.,  and  brings  in  4,000f.  to 
SjOOOf.  per  annum.  For  several  miles  round  Jaffa 
extends  a  fertile  plain,  on  which  water  ia  always  to  be 
found  at  a  depth  of  40  ft.  or  60  ft.  With  capital  and 
enterprise  much  of  this  might  be  plaated,  and  the  orange 
trade  doubled  in  a  iihort  time.  Tbe  prBeeot  system  of 
irrigation  ia  Ibat  of  small  wells,  from  which  the  water  is 
drawn  by  mules ;  but  eiperimenta  have  proved  that  very 
little  engineering  skill  would  be  required  in  order  to  turn 
the  streams  of  the  River  Andjah,  some  four  miles  from  the 
the  pliuu.  The  Iimd  near  Jaffa  would  then  be 
cheapened  in  proportioii  as  the  value  of  that  freafaly- 
wat^ed  roee.  At  present,  unplanted  land  oloaa  to  Joffii, 
sble  to  support  2,000  tre^  is  worth  2,000f.  to  3,00Qf. ; 
but  at  two  or  throe  hours'  dintoooe  it  will  feMh  only  6f . 
to6f.adounum.  Theexportiscorried  on  chiefly  by  sading 
boats  for  Egypt  and  Constantinople,  and  by  ateamcra 
[or  Russia,  %ieste,  and  Uoraeillea.  Exportation  in 
laes  is  a  comparatively  reoeot  introdactiaa,  which  has 
Lven  considerable  impulse  to  business  with  Europe, 
he  orange  gardens  of  Sidon  are  cultivated  on  the  same 
,  rinciple  aa  those  of  Jaffa.  An  acre  of  land  at  Sidon  ia 
generally  valoed  at  from  G.OOOf,  to  7,00Qf.,  and  ia 
capable  of  bringing  in  an  income  of  about  SOOf.  The 
exportation  begins  in  September,  and  is  at  first  olmoet 
exclusively  directed  to  Bnsaia,  tilt  the  winter  closes  the 
Black  Sea  ports,  when  it  is  oontinned  to  Trieste  and 
Egypt.  European  i-orgoes  are  packed  in  ^per  and 
close  caaoB,  the  rest  ore  sent  in  open  crates.  £!aah  case 
omo  300  oraDges  or  lemons,  and  last  year's 
export  ia  reckoned  at  20,000  cases,  all  of  which  fetched 
very  high  prices,  especially  lemons  in  Russia.  The 
average  prices  arc  for  1,000  lemons  150  to  170  piastres ; 
while  for  1,250  oranges,  reckoned  aa  a  trade  1,000,  the 
cidtivator  receives  70  to  80  piastres. 


ESPARTO     OR     ALFA. 
By  C.  0.  Tantord  Look. 

The  cebbrated  Qerman  traveller.  Dr.  OeHiard  BohUa, 
devotes  a  whole  chapter  of  his  new  book,  "Neue 
Beitrage  zur  Entdcckung  imd  Erforachung  Airioa's," 
to  the  subject  of  "  Esparto,  and  Ita  Increasmg  Import- 
ance in  European  Commeroe,"  from  which  the  following 
notes  are  condensed  ;— 

A  portion  of  the  Sahara,  known  to  the  Prenoh  as  U 
pttit  d/atrt,  cornea  within  Uie  influence  of  moistnre-tadea 
winds,  and  is  clothed  with  vegetation.     One  of  the  moat 


which  needs  neither  care  nor  culture,  and  thlives  with 
a  TnJTiimiini  of  moistoiB,  has  been  recognised.  It  grows 
in  thick  bmmhes  close  together,  presenting  a  «iibqSi&s> 
appearance,  and  reaching  a  height  of  six  to  ^i^-  V^> 

Tlietmiadty  of  its  fibre  OQMtitntw  its  indnstri-l-"**""'^^™ 
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it  ii  msazaetj  flUed  for  consmnptdaii  as  fodder.  Indeed, 
Thtnjiier  states  that  it  hu  mich  a  powerfnl  oonctipB' 
tlve  eSeot,  that  the  Bhepherds  of  the  deacrt  edge  driTn 
fbeir  camels  and  eheep  ereiy  third  or  fomtli  daj  to 
drink  st  mineral  springB,  in  order  to  oonntemct  Ok- 
bindino'  aotion  of  the  esparto  diet.  Bohlfs  himaalf 
notioed  bow  soon  the  camels  and  sheep  grew  tired  of 
glazing  upon  it. 

The  one  word  fafeb  explains  the  whole  impeitancc  of 
cepartu.  The  daj  haa  long  since  paaaed  wh^  rags  and 
MjmtTiii-  stoS  sufficed  to  snpply  the  world's  needs  of 
paper.  The  momont  has  arrived  when  new  Bonroes  of 
paper  material  mnst  constantlj  be  sought.  This  i~ 
oaaily  explained  when  we  reflect  that  the  yvaxlj  con- 
mmption  of  paper  by  the  four  great  cnltured  nations  ot' 
tlieworid  Btande  thus  :-^Engiand,  13^  lb.  per  npitai 
of  the  populatioii ;  America,  I21b. ;  Oermanj,  lOlb. : 
EVaii<«,  8{  lb.  These  figures  are  always  on  tbeiDcrease, 
And  thoDgh  Russia  takes  only  about  t  lb.,  and  Austriii. 
111b.,  the  amoonts  in  both  these  countrietdonble  them. 
BelTes  with  every  generation. 

No  plant  seems  liett«r  adapted  tor  paper-making'  tbac 
esparto.  It  may  be  regarded  as  an  inexhaustible  soorei ' 
of  wealth,  cot  only  in  Algeria,  but  (or  all  nottheni 
Africa.  Algeria  already  owes  a  portion  of  herrailwayu 
to  this  plant.  Hie  section  from  Anew  ta  Saida  U 
approaching  completion,  aud  others  bi«  in  progreag. 
Sane  seven  or  eight  million  acres  of  espirto  gnnind 
nist  in  Algeria  alone. 

Hitherto,  the  greater  part  of  the  esparto  grown  both 
in  Bpain  and  North  Africa  haagone  to  England,  though 
the  Amerieans  are  beginning  to  import  direct  frrac 
Africa.  Up  to  the  present,  German  paper-makers  have 
not  availed  themselveB  of  the  use  of  thiapliuit.  England, 
la  ]B68,imported95,82S  tons— 02,927beingfrom  Spain, 
and  the  rest  from  Algeria.  But  Algeria  rapidly  attained 
greater  importanoe,  while  Spain  fell  off.  In  18T4, 
England's  imports  were  118,188  tons— M,942  from 
Spain,  and  37,Ste  from  Algt»ia.  Since  ISTO  other 
countries  have  contributed  to  the  total.  Tunis  and 
Tripoli  figure  in  1871  with  11,S79  ton^  inarea«d  to 
18,670  In  1874.  Ualta  provided  3,261  tons  in  1871,  and 
7,186  in  1874,  not  of  its  own  production,  but  derived 
fnm  Cyrenaicn,  and  the  so-called  Libyan  coast  plateau. 
The  infloence  of  other  lands,  Tunis,  Tripoli  Cyre- 
uUo*,  and  perhaps  the  Libyan  coast  plateau,  upon  the 
Algerian  and  Bpudah  trade,  haji,  ospecially  of  late  years, 
oaoMdft  reduction  in  price.  Am,  however,  in  most  of 
these  lands,  robbery  is  still  rife,  Spain  and  Algeria  will 
long  oontinne  to  enjoy  a  practical  monopo^.  How 
■trongly  the  rational  conservation  of  this  valuable  plant 
is  unM  in  Prance  may  be  gathered  from  the  following 
wends  of  the  journal,  L'Bxphratim  (1878,  p.  166)  :— 
"As  in  France  laws  have  bean  made  aaainat  the  fellW 
and  dcBbuction  of  forests,  so  must  the  Colonial  Oovem- 
mnt  busy  itself  with  the  protection  of  this  great  staple 
of  the  high  fJateau,  and  not  only  severely  punish  Se 
brforo-mantioned  crimes  (billing  by  the  Arabs,  and 
kiUing  of  the  plants  by  carelesB  gathering),  but  also 
fortify  the  esparto  region  against  the  oonstant  encroach- 
ments of  the  sand  of  the  Sahara.  [Bohlfa  oharaoterises 
the  latter  as  a  groundless  fear,  the  sand-dnn»  being, 
im  lie  whole,  stationary.]  It  must  not  be  lost  mght 
OT  that  all  Eunnw  and  America  are  depmdent  npon 
'k  and  tha^  should  the  whole  esparto  disbiot  be 
J  left  to  greedv  robbers,  who  care  little  for  the 


Yet  none  will  suppose  that  Oennany  ia  b 
superabundance  ofpaper  materiaL  The  I 
trade  alone  has  of  recent  years  a.  raloe 
million  marks  (£500,000).  It  ia  therefore  i 
Oemum  merchants  that  they  ahonld  have 
attention  to  this  material.  With  this  ob- 
at  all  advisable  to  go  to  Algnia.  nor  to  ! 
Oermon  merchants  would  find  it  difficult  U 
ing  in  competition  with  tie  old  EoKliah  ho 
not  the  whole  remainder  of  Nortb  Africa  ui 
apeak  of  Uorocoo,  where,  eapeoLoUy  soutl 
Oer,  a  wide  stretch  of  oountrr  still  remitins 
on  which  esparto  (cams  the  i^iief  ve^ 
esparto-grown  portions  ot  Tunis,  Tripoli, 
the  eastward -lying  Libyan  coast  plateau,  i 
Alexandria,  a—  -' — '-'■-<-  — •-" ■ 


.,  are  absolutely  withont  any  r 
the  natives  tmt  np  the  espart 
is  it  carried  to  the  shipping  r 
ato  the  m»Ast.    Hoe  is  -  "  ' 
enterprise.    Dr.   Bohlfs   snggesta   \ 
establishing    esparto    paper   factor 
localitien,  and  sopposea  ^lot  about  i 


public  mtper^,  finally  nothing 

uei^ect^  waste,  an  unfrnilfal  steppe."    It 

' ,  fizB^,  Alffsiia  poMusss,  at  the  utnuM 
M-ainh  of  uis  eqi«rtor«0m,  and,  ssm 
id  will,  when  desiied,  grow  ezcdluit 


well  to 
>st,not 


the  maAst.    Here  is  a  field 

^.   .-     ,-^—    factories    in 

localitien,  and  sopposea  ^lot  about  half  of 
wonld  be  available  as  foeL 

The  remainder  of  the  chapter  deals  wi 
trade  generally,  but  the  whole  tenour  of  it 
the  Germans  to  no  longer  rranain  pasaive  on 
ful  of  the  rceouroen  of  Korth  Afrioa :  and  Di 
not  likely  to  preach  in  vain  to  hia  oountrym 
if  these  waving  acres  of  esparto  offer  guch 
duGomenta  to  the  astute  and  cautious  Geims 
not  merit  even  greater  attention  fnun 
Already  our  paper-makers  have  cause  to  trot 
future,  since  France  has  made  such  atrids 
and  if  our  merchants  allow  themselves  to  be  o 
by  Glerman  rivals  on  nentral  terrilory,  we 
have  to  import  aU  our  paper  from  ViU  Co: 
spite  of  all  that  Ur.  Routleoge  is  doing  for  u 


COBBESPONSEHCE. 


AUSTRALIAN  FRUIT  FOE  Eh'GL 
I  note  with  interest  the  infomatim  in  the 
9th  inst,,  page  77H,  that  wo  may  expect  fnnb 
kinds  from  Anstralia.  No  doubt  Bppk^  ] 
oranges  oau  and  will  be  shipped  to  advantagi 
this  oounttT,  because  all  tbeee  fmita  ripoi  a 
pluoked;  but  I  think  the  writ«r  id  tk 
and  India  ia  over  sannune  as  to  fiist-d* 
being  able  to  stand  uie  voyage,  and  to 
auoh  good  condition  as  to  oompete  with  bn 
hot -house  productions.  Be  that  as  it  may,  my  I 
of  thir^  years  aa  a  ^pe  grower  tesdua  me  tl 
never  npen  in  the  shghtest  degree  after  beiag 
t)ut  merely  wither  and  ahriv^  to.  I  tUnk 
growers  are  agreed  on  thia  pcont.  If  1  ib 
>ihall  be  glad  to  be  corrected.  iam  1 

44,  Bining-gaideu,  kUsduata,  10th  8sptaA^  » 


GEHEBAL    VOTES. 


aMMtbancn 

th*  saiM  bad  wOl,  when  denied,  grow  _ 

On  the  ■nbjeottrf  adulteration  and  foolty  vw^ 
Bohlb  quotas  at  length  fnan  Koble's  dronlar 
Januairy,  1S7G. 

37»  piaoeding  lemarka  indicate  what  strw,  „  m^ 
aponOMo^wrt  of  this  plant  toTnxutt.QrastBritein, 
aodtlw  Utiitod  StaUi,  whOe  QMrantfiT 


AgrlonltuTS  In  Tietoris.— Ron  the  latdr 
agricDltural  etatiities  of  the  Cohm*  ot  Tfcltate  li 
1  SeO'ST ,  ft  appeal* that whils inlBTt ^ BM « 
nsm,60S.cnLundNaata  17S>W  mam,^^ 
3B,0S4  acres,  and  ondn'  hay  108Jtb>  aoi^bi  ■ 
1881,  have  umaaisd  vaSm  «4aat  to  nUK  i 
dscTsaaed  under  oata  to  188,910  bvm,  bm  hen 
potatoes  to  44,773  oats,  and  n^w^«  ts  M 
Ths  average  meduos  pv  mm  (i  nwi^lMsUi  k 
-  -  ihanltwu  &I872.  ^  tha  lattv^lif^a 
islud    ^8** bTshaU  of  whsat.  1B-7B hMh^f^'.,^! 

iii*^.(?Wb^^iifwbs>t,  I7-6^*ta£lbdfMlkf 
wW^.^  V*«>««»,wiB.VM  tans  sf  1^.  ^^' 


JOUBNAL  OF  THE  SOdBTT  OP  AltTS,  SEPrEMBwi  23,  1881. 


?S9 


OF  THE  SOCIETY  OF  ARTS. 


No.  1,606.   Tdl.  tttt, 


AT,  SEPTEMBER  23,  1881. 


vt  fir  a*  at 


ft«<i<yi>wliH«  mUnifi  laiitSiatiarg 


BSINQS   OF   THE   SOCIETT. 


CAHTOB   LBCrUBES. 
E  ART  OF  LACE-aiAKINQ. 
B7  Alan  8.  C«I«.' 

III.— Deuvkked  May  2kd,  1881. 

laee,  Fibrea  and  thread/  twitted  and 
lake  r^,  curd,  tidne,  and  braidi.  Friiuia. 
'ieti.  Tiintted  thread-work  in  England  in 
enfrt).  IHaited  and  tw'nted  thread-work. 
•rittti  a  FS-imbini.  JSiiiiple  work  dune  on  a 
fanufadure  of  intu.  guipure,  tape  late. 
t  ofreruU  demon.  Orouim  of  methet  and 
Kteriflicg  nfpStotn  lace*.  Kalian.  Flemiih, 
'•VencA,  and  Eniflith  fnilow  lace. 
veiling  we  are  to  consider  the  second 
hund-uinde  lace,  namely,  pillow-mado 
outgrowtli  of  needle-point  lace  from 
done  upon  a  foundation  of  stnfF,  then 
3  or  net  of  Bome  sort,  and  at  tengtli 
leton  pattern  of  threads,  wax,  I  hope, 
when  we  last  met.  The  workmanship 
ent  subject  is  quite  different.  FiUoW' 
■  built  upon  no  substmcture.  It  is  a 
on  of  a  pattern  obtained  by  twistdug 
r  threads.  In  the  midst  of  tiie  endless 
18  of  fonns  inspired  by  the  sight  of 
U  sorts,  men,  animals,  flowers,  leaves, 
ell  as  historic  treatments  in  depicting 

that  which  in  primeval  times  claimed 
lein^  a  pattern,  now  seems  to  relegate 
losition,  which,  if  not  considered  to  be 
e,  is  at  least  so  humble  as  to  pass 
ficonce.  Nevertheless,  students  of  the 
imament  find  much  that  is  admirable 
.tivo  in  the  simplest  juxta-posings  of 
irves.  And  in  glancing  at  the  use  of 
■ought  in  twisted  and  plaited  threads 
}t,  of  course,  omit  to  note  patterns  of 

DCestiy  of  laces  made  on  the  pillow  may 
examples  of  primitive  twistings  and 
fibres  and  threads.  In  my  flr«t  lecture 
I  a  few  such  examples,  and  I  hope  yon 
me  if  I  again  briefly  remind  you  of 
y  must  be  dissociated  from  works  of 
Ihe^  come  into  the  class  of  rope,  oord, 
sakrng.  They  are  also  nearly  related 
ards,  snch  as  corset  laces,  sleeve  laces, 
and  to  another  branch  of  the  same 
ely,  narrow  braids  and  tapes.    Rope 


;of  KiBodndii;  tt 


making  was  known  by  the  Egyptians  in  early 
times,  and  it  appears  probable,  if  not  certain, 
that  this  manufacture  was  at  a  similar  early  date 
practised  by  Oriental  people  living  much  further 
west,  as  in  the  Hindoo  Peninsula,  and  the 
immense  mongolian  Continent.  Amongst  the 
peoples  living  there,  the  use  of  ropes  and  cords  for 
purely  utilitarian  purposes  was  apparently  followed 
by  the  manufacture  of  finer  plaited  and  twisted 
cords  and  threads  made  of  finer  materials  than 
rough  fibres,  such  as  coloured  silks  and  metallic 
threads,  wires,  or  delicate  metal  strips  for  decora- 
tire  purposes.  These  CEune  "  in  response  to  the 
first  spiritual  want  of  barbarous  man,"  which,  as 
Carlyle  says,  is  decoration.  At  what  date  fringes 
were  used  it  is  perhaps  impossible  to  say.  Besides 
fringes,  there  seem  to  be  coeval  fine  tvristed  threads 
upon  which  to  string  pearls,  precious  stones,  and 
beads  for  personal  adornment.  Am  well  as  these  w« 
should  not  forget  girdles  or  cinctures,  which  oome 
to  us  from  impene^ble  epochs  of  religious  myth*. 
Nets  of  plaited,  golden,  and  silken  threads  were 
worn  by  Grecian  women.  Fillets  for  binding  their 
hair  and  foreheads  were  often  narrow  braids  made 
with  silken  and  metallic  threads.  Midler  spedfies 
the  diadema,  or  fillet,  which  was  placed  among 
the  hair,  and  was  of  equal  breadth  all  round  the 
head.  The  tania  wirs  usually  a  broader  fillet  with 
two  narrower  ones  at  each  end.  Hercules  and 
athletes  are  represented  as  wearing  fillets  com- 
posed of  several  t(Eni<e  twisted  together. 

III.  We  saw  an  example  of  the  art  of  plaiting 
and  twisting  cords  together  for  borders,  800  yeara 
before  Chnat  in  Assyria.  But  the  design  of  this 
was  quite  primitive.  This  primitiveness  of  design 
in  twisting  and  plaiting  threads  appears  to  have 
continued  for  along  time.  A  different  treatment 
of  borders  occurs  upon  the  costume  of  certuu 
DaciauB  who  are  depicted  in  the  famous  column, 
coming  before  the  Emperor  Trajan.  (I'ig-  !■) 
This  is  some  900  years  later  than  the  Assyrians. 


CCDtunl- 


lD(lDd 


IV.  Kvidencesof  similar  minor  details  of  costume 
from  the  '2nd  to  tbo  12th  century  are  scattered,  and 
rather  difficult  to  obtain,  Something,  however, 
can  bo  gleaned  from  early  Christian  sculptures, 
frescos,  and  Mosaics,  and  from  ByEantine  works  of 


I  long 


is  called,  gold  lace,  is  of  anoie&t 


such  gold  lace,  remnants  of  which  h 
covered  boned  in  England. 
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TI.  Before  Btookinga  came  to  be  knitted,  Bomuu 
and  Eaibarisns  used  to  encase  their  legs  in  strips  of 
coarse,  plaited,  and  woven  inBt«rial.  These  braids, 
as  thej  might  be  oaUed,  were  neatly  plaited  round 
the  leg,  from  theknoc  to  the  ankle,  as  ma;  be  seen 
in  the  leg  coverings  on  an  early  sonlpture, 
probably  of  the  2nd  century,  if  not  earlier,  of  the 
"Good  Shepherd." 

VIZ.  Bnt  1  must  not  detain  you  with  these 
instaooes  of  antique  plaitiugs  and  twistings.  We 
have  to  arrive  at  the  use  of  finer  twistings  and 
plaitiugs  OB  they  may  oocor  in  decorating  edges  of 
costume.  Befined  and  graceful  little  emaments, 
consisting  very  mueh  of  small  golden  and  silken 
threads  plaited  to  form  flattened  oords,  appear  to 
have  been  common  in  tie  early  1  jth  century.  These 
little  ornaments  oro  frequently  indicated  along  the 
borders  of  dreesea  and  robes,  sui:h  as  these  painted 
by  Gentile  da  Fabtiano,  Fra  Aiigelico  (Figs.  2,  3, 


A  alutcb,  wJUi  indloatiDDi  of  onument  aiaag  neok  and  cnffi. 
.    From  ■  painting  at  Fift  Auselim  da  Ficwle  (llth  ud  Ifith 

and  4),  and  Carlo  Crivelli.  These  names  particu- 
larly ooour  to  me  OS  I  have  noted  examples  of  the 
ornamented  work  we  are  considering,  m  pictures 
by  them. 


_     Jen  from  s  rob«  painted  by 

C.  Cnvelli  tlMli  centurj). 

Vin.  About  the  time  of  these  artists,  that  is 
from  1387  to  1493,  the  wearing  of  linen  garments 

develops.     While  women  wore  linen  wound  round 


SkelcholTCil,  nithborferof  opraloopmlaltenrrom  a  nalntinn 
bj  BottuxUi  liSth  centuijj .  i™»"JnB 

their  heads  and  necks,  the  ends  falling  over  their 
shoulders,  men  wore  scarcely  anything  which  we 
Bhomd  now  recognise  as  »  collar.  A  minuto  indi- 
cation of  an  under-linen  shirt  appeared  above  the 
low  cut  jacket,  plaited,  or  hanging  loosely  from  the 

IX  In  Holbein's  time,  wliiph  cvriea  m  into 


middle  of  'the  16th  centory,  the  linen 
come  into  fashion,  as  may  be  seen  from 
portraits.  Along  these  early  oollani,  an 
the  first  rufia,  a  series  of  small  loops,  mat 
threads,  was  fastened.  This  sort  of  tri 
called  "  purling,"  and  is  aimiln.-  to  t! 
loops  shown  upon  the  edge  of  a  clotl 
The  purse  of  the  carpenter,  iu  the 
tales,  is  "  purled  with  latouu."  L^toui 
have  been  a  sort  of  metal-twiated  th 
purling,  in  its  application  to  collars  and 
was  just  the  reverse  of  those  Italian  t 
mants  depicted  by  Crivelli  and  othen, 
fastened  on  to  the  stuff  of  tho  dress,  i 
and  3.  The  purl  was  open  thread  woi 
to  the  edge  of  a  border,  and  was  in  use 
century. 

X.  An  interesting  inventory  of  artic 
ing  to  the  Sforza  family  in  1493  conta 
of  a  pointed  border  made  with  "doii 
bobbms  perhaps,  or  else  knitting  or  hool 
And  this  pointed  border  has  been  a. 
upon  by  different  writers  as  being  early 
I  think,  however,  we  might  correctly  si 
it  was  a  "  purling."  And  if  we  may  c 
ing"  lace,  then  plaited  and  twistad 
belongs  to  the  lath  century.  It  is, 
almost  as  much  a  lace  as  tho  bolder  As 
Boman  f ringings. 

XI.  Wo  need  not  perhaps  here 
etymological  depths  for  the  origin  of 
lace.  The  meaning  attaching  to  it 
that  of  many  other  words  nndergon< 
Lon^  before  plaitinjg  and  twisting 
applied  to  produce  rich  and  varied  de 
word  lace  had  described  the  plaited  tbr 
iu  the  msjmers  above  mentioned.  Ai 
wa  have  a  remarkable  instance  in  an 
MS.  of  the  time  of  Henry  TI.  and  Edi 
about  1471.  Directions  are  given  in  : 
making  of  lace  Bascon,  lace  indented, 
dered,  lace  covert,  a  brode  laoe,  a  rom 
tbynne  lace,  an  open  lace,  lace  for  Hi 
saoh  like.  The  MS.  oi>ena  with  an  il 
capital  letter,  in  which  is  the  figure  of 
making  these  articles.  But  her  implemei 
those  with  which  lace  of  ornamental  qui 
the  middle  of  the  IGth  century  and  on' 
beenmade.  A  oleai  description  is  given  bt 
in  combinations  of  two,  threes,  fours,  fiv 
and  fifteens  were  twisted  and  plaited 
Instead  of  the  well-known  pillow,  bob 
pins  with  which  pillow  laoe  is  now  made, 
was  used.  Each  finger  of  a  hand  had 
tionsMi^ed  toit  of  serringasapeg.  1 
of  the  i&.  says  that  it  shall  be  undcntott 
first  finger  next  the  thumb  shall  be  callsdi 
B,  and  so  on.  According  to  the  Mit  of  twi 
or  braid  which  had  to  be  made,  so  each  ol 
fingers,  A,  B,  G,  B,  might  be  called  i^ 
like  a  reel,  and  to  hold  a  "  bown"  <■ 
a  little  ball  of  thread.  Each  ball  nw 
different  colour  from  the  oHier.  A  "thji 
might  be  made,  with  three  threads,  ■■»< 
fingers  A,Bi  Cwonldbereoniied.  A"io 
stoutor  than  the  "  th^'nna '  l&oe  mii^n 
sarvioeoffourormoisfiagBn.  ByooMiiw 
ping  the  nseof  the  thread  from  vKtmait 
ofindcittodlaceorlffaiamifliitbeniads. 

thji  a  laco  oi  fiiore  import*mip^|d  t»  hf  ■ 
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ad  laoefor  "Hattys,"  the  hands  of  an  aaaist- 
ire  required.  In  the  qoaint  language  of  the 
,  the  MS.  tella  ns  how  we  should  taka  a  fellow 
at  bim  on  our  right  or  left  haad.  Thus  the 
r  TTOttld  have  an  additional  ten  fingers  or 
n  the  two  hands  of  his  assistant.  For  still 
mportant  work,  two  assistants — one  standing 
ib  aide  of  Ihe  worker— would  be  required, 

>  twenty  pegs  or  reels  would  come  into  use. 
:!ess  like  this,  inTolriiig  the  employment  of  so 

people  to  produce  an  insignificant  article 
:ary,  leads  us  to  reflect  upon  the  immense 
B  ivhioh  has  been  effected  in  four  hundred 
not  only  in  respect  of  the  improved  allot- 
of  labour  to  willing  hands,  but  also  as 
Is  the  increased  demand  and  consumption  of 
I  articles.  The  very  idea  of  employing 
8  as  pegs,  sounds  ludicrous.  The  unfortunate 
ir  women  who  passed  their  time  in  holding 
leir  ten  fingers,  cannot  have  had  as  much 
ment  out  of  their  work  as  that  whioh  a  con- 
1  player  at  cat's  cradle  derives  from  his 
^  Indeed,  according  to  Adam  Smith's 
mupon  the  division  of  labour,  they  "must 
lost  habits  of  exertion,  and  booome  as  stupid 
gporant  as  it  is  possible  for  human  creatures 
gome."  Fortunately,  however,  in  the  little 
in  of  lace-making,  eonditions  like  this  were 

>  last  long. 

L  The  ingenuity  of  labour  iu  producing 
leata  in  [Jaited  and  twisted  cords,  or  laces, 
if  curling  them  in  open  loops,  and  such  like, 
linen  collars  and  cuffs,  was  not  lost  upon 
lers  of  patterns.  For  soon  after  the  puUica- 
f  desi^S  in  "reticella"  and  "puntomaria," 
id  designs  for  "merlatti  a  piombini"  (  Fig. 
*  Merletti "  is  the  Italian  for  lace  work,  and 

Fio.  6. 


the  neck  of  ■  ihutitiuamed  with  "  Merletti  u  Pioml 
lUiiu.    IMaieHieaBliaTj. 


'  means  leaden  bobbins.  To  work 
4  like  that  in  Fig.  5,  it  is  apparent  that 
TxeaiiB  other  than  nn^rs,  or  even  a  series  of 
V-ere  neoessory.  And  since  traditional  practice 
tea  an  origin  of  implementa  used,  we  are 
or  less  forced  into  an  inquiry  aa  to  the 
Uployment  of  the  pillow,  of  bobbinc,  and  of 
ill  of  which  must  have  been  somewl»t  used 
I  Venetian  patterns  of  ' '  merletti  a  piombini  " 
latter  part  of  the  I6th  century,  A  oushion 
d,  on  whioh  were  flied  ttvM  to  be  em- 
led  by  the  needle,  is  possibly  aa  early  in  me 
e  open  frame,  and  this  latter  was  w«U 
I  in  medifflval  times  and  even  before  tbtm. 
&  eoseutial  of  pillar  r  Uoe  ^akiug  is  ihe 


means  of  holding  in  fixed  places  the  little  threads 
as  they  are  being  plaited  and  intenanssed  according 
to  the  x)attem9  required.  This,  I  think,  implies  a 
necessity  of  pins  of  some  sort.  Now,  oefore 
metal  pins  were  in  common  use,  we  had  rather  the 
reverse  of  this  process.  Instead  of  the  balls  of 
thread  being  pendent,  free  to  be  tiirown  over  the 
other,  and  thereby  to  twist  and  plait  threads 
into  patterns,  we  saw  that  balls  or  "bowys" 
of  tlu'cad  were,  in  the  ISth  century,  plaoed 
upon  fingers,  and  thus  were  kept  in  fixed  posi- 
tion, the  loose  threads  coming  from  them 
were  plaited  and  twisted.  But  in  pillow  -  lace 
making  it  is  the  loose  threads  from  the  bobbins 
which  are  fastened  on  to  the  pillow,  and  tko 
bobbins,  with  (heir  balls  of  threads,  are  constantly 
thrown  about. 

XIII.  The  process  of  making  lace  on  the 
pillow  is  very  roughly  and  briefly,  as  follows: — 
A  pattern  is  first  drawn  upon  a  pieoe  of  paper  or 
parchment.  It  is  then  fast^ed  to  the  pillow.  The 
pillow  or  oushion  may  vary  in  shape.  Some  laoe- 
makers  use  a  circular  flattened  pad,  backed  with 
a  flat,  circular  board,  in  order  that  it  may  be 
placed  upon  a  table.  Other  laoe-nutkers  use  a 
well-stuffed  round  pillow  or  short  bolster  flattened 
at  the  ends,  so  that  they  may  hold  it  between  the 
knees.  On  the  uppei  part  of  the  pattern  are 
fastened  the  ends  of  the  threads  from  the  bobbins. 
The  bobbins  thns  hang  over  the  pattern.  The  laoe 
worker  must  be  versed  in  the  knowledge  of  where 
her  fixed  points  are  to  be.  These  fixed  points  rule 
the  way  in  which  the  plaiting  and  twisting  shall 
follow  the  pattern.  Into  these  points  she  pute  her 
pins,  as  she  oomea  up  to  them  in  the  course  of  her 
work.  They  are,  in  lace  of  simple  pattern  even,  so 
close  together  that  a  dense  forest  of  them  is  soon 
massed  into  a  very  small  compass.  Without  attempt- 
ing to  convey  an  idea  to  you  of  the  growth  of  such 

Piu.  t. 


a  forest,  I  will  merely  take  a  simple  form,  Md 
endoavonr  to  show  yon  h»w,  aay  a  tziangle,  miQit 
beTTO^wdiapilloTlMe.     TheMfl«dD««i».««' 


waa  mode.  A  roslisation  of  thopaioannd  troubles 
expended  and  unused  in  )n«^"<>ioS  i'  Bhonld 
incieuau  our  uppreciution  of  it.  Wo  may  regret 
the  tremcudouB  umonnt  of  lubour.     Still,  whetiier 

wo  regret  it  or  nut,  u  )iiecc!  of  Ihco  in  a  record — 
projHir  or  improper,  but,  never  tlielcsa,  u  record — of 
labour  Hnil  tiiue  expended.  And  I'xpenditure  of 
labour  and  time,  devoted  citlier  to  tbe  produc- 
tion of  an  ironclad  or  a  bit  of  lace,  scema,  I  think, 
worth  that  recognition  wliich  a  knowledge  of  it 
forces  upon  us. 

XV.  You  will  have  remembered  the  "purled 
edges  of  plaited  tbn- iid  hiicI  silk,  Hiid  Ihv  "  merletti 
H.  piombini,"  iu  muking  which  pins  hctjuao 
aary.    Almost  ouinciduutly  with  tbti  devolopmeut 
of  the  "merletti  a  piombiui,"  thu    mpid 
facture   and   use   of  metal   piuH   seems   t( 
A   few  jearij  ugo,  the  Couimissionci's  of  Patents 
published  some  tibridgments  of   specificati 
pat«nts.     And  as  re'gards  pins,  some  interesting 
facta  are  stated,  which  arc  worth  quoting: — "  Pins 
formed  of   wire  scorn  to  have  been  unknown 
England   until    about  the    middio   of    the    l^th 
century,  before  which  time  they  were  larger  than 
tbe   preaent  pins,   and   were   made  of  boxwood, 
ivory,  bone,  and  some  few  of  metal."     In  Hichard 
III.  a  time,  about  H83,  there  was  a  prohibitory 
statute  against  the  importation  of  piua.      Que 
Catherine  Howard  is  said  to  have  imported  thi 
into  Ilngland  about  fifty  years  later,  and  at  this 
time  Henry  VIII.   sanctioned  on  Act  to  regulate 
tbe  "  true  making  of  pynncs."     They  wi're 
well  pointed,  with   beads  lirmly   soldered   c 
the  stems.     Tbe  price  of  them  was  not  to  be  more 
than  6e.  Kd.  (or  say,  about  BOs.  of  our  money)  per 
1,00().      Though    used    as   drees   fasteners,   it    is 
evident,  from  their  then  value,  tbut  piiis  cannot 
have  been  at  all  plentiful.     The  tuanufaeture  of 
them  stoma  to  have  been  of   foreign  origin,  and 
uhen   once   started,  it   developed   fairly  rapidly. 
(Jn  the  Continent,  in  Itoly,  Germany,  Spain,  and 
France,  perhaps,  pins  became  almost  bufliciently 


case,  however,  oasuming  that  U 
drawn  a  pillow-lace  maker  at  wor 
not  so  cuDclueive  on  the  mattei 
designs  by  Paraaolo,  published  a 
Itith  centurv.  On  these  is  a  S 
numbers  of  leaden  bobbina  to  bo  i 
patterns.  Some  require  18.  othe 
bobbina.  Fig.  a  supplies  ua  with  i 
sort  of  plaited  and  twisted  thread- 
0  are  considering. 
XVII.  Judging  from  sonio  sligl 
ens  of  nearly  similar  work,  I  th 
the  plaited  lines  in  it  were  plail 
lengths.  "When  a  sufiieient  ei 
worked,  then  the  lengths  of  thesi 
be  wumid  round  a  sort  of  bobbin. 
a  few  other  bobbins  coutaiiUDf 
threads,  a  iiiuuberlite  12  or  16bi 
would  probably  suffice  for  worl 
without  a  multitude  of  small  i 
conjecture  is  to  some  extent  com 
mens  in  which  we  can  trace  a  a 
plaited  fine  cords.  The  qneit 
somewhat  invt^ved,  and  wiUioot 
myideaastosuchamethodof  woi 
observe  that  four  or  five  plaited 
combination  would  be  bnt  a  de 
"  purling,"  which  was  dona  witl 
cords  interploited. 

XVIII.  Before  entesing  into 
whito  thread  laces  of  maturer  i 
like  to  make  one  or  two  rema. 
done  with  stiffened  cords  or  e' 
in  some  respects  allies  itself  « 
work.  Thisomamentationinstid 
to  be  earlier,  jiui  importance  ol 
plaited  and  twisted  thread-work 
undor  the  name  of  "guipure," 
with  gimp.  Uimp  is  a  small  cor 
whippin"  round  a  narrow  atrip 
a  small  bundle  of  threads,  or  a 
of  silk  or  flax,  and  sometimes  li 
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wonably  caUed  "gmporea,"  perbapi, 
grBat«r  portion  of  the  gold  laoas  extttut 
ter  the  manner  of  ITtb  centmy  tuUow- 
;,  sad  are  nut  therefore,  as  t£e  true 
is,  dependent  upon  the  ductile 
ic  of  gimp  or  wiie  for  rataioing  their 

taming  to  pillow'laces  proper,  I  wiUi 
or  attention  to  the  way  in  which 
plaited  white  thread  lines  developed 
lines.  An  early  instance  of  tliig  wo 
a  this  speciinea  (Fig.  T],  which  dates 


id  of  the  16th  century.  Another  de- 
)f  these  flatportionHof  plaited  work  may 
this  speoimea  (Fig.  8).    So  flat  luid 


work  here  that  it  looks  almost  as  though 
linen  hod  been  used,  and  from  it  bod 
lut  the  various  forms.  However,  all 
«d  and  twisted  thread-work  done  upon 
Somewhat  similar  to  this  in  respect  of 
aepa4aemait$  au/uieauused  in  Fn 
f  17th  century, 
uwill.in  thetwo  recent  specimens,  have 
hat  the  flat  portions  resemble  uarroi 
tapes.  Here  is  another  specimen  i 
it  might  be  called  a  tape  treatment  i 
rent  (Fig.  0).     We  have,  therefore,  son 

period  in  oarly  twintod  and  plaited 
« -making,  when  means  had  been 
r  rendenug  broad  and  narrow  forms, 
avy  lines.  In  my  last  lecture  I  referred 
loyment  of  tape  for  making  ornamental 
ace.  A  specmien  of  tape  laoe,  with  a 
meshes,  lies  on  the  table. 
he  art  of  pillow-lftcu  making  was 
'   confined  to    geometrical  patterns  as 


that  of  ueedle-poiut  lace-making.  Curved 
forms,  almost  at  the  outset  of  pillow-lace  making, 
seemed  to  have  been  found  aa  easy  of  exMU- 


tion.  One  reason  for  this,  no  doubt,  is  that 
the  twisted  and  plaited  work  was,  as  we  have 
seen,  not  constramed  by  a  foundation  of  any 
kind.  The  plai tings  and  twistings  gave  the 
workers  a  greater  freedom  in  reproducing  designs. 
They  could  be  intertwisted  between  the  fixed  points 
of  the  pattern  with  comparative  facility,  whereas, 
as  we  remember,  the  first  needle-point  lace  workers 
began  their  lace  with  a  framework  of  rectilineal 
lines,  titill  the  pillow-lace  worker  did  not  in  the 
matter  of  pattern proceedaltogetherfasterthanthe 
lace  worker  with  aneedle.  They  virtually  ke^t  an 
even  pace  side  fay  side.  If  anything,  the  pillow 
workers  seem  to  owe  more  to  tbe  designers  of 
patterns  (or  needle-point  loce,  than  otherwise. 

XXII.  About  the  early  ITth  century,  important 
designs  for  plaited  and  twisted  thread-work  were 
pioduoed.  Of  such  I  have  a  specimen  to  show 
yon.  It  is  a  bed-cover,  about  4  ft.  5  in.  square. 
Fig.  10   shows  a  quarter  of  the  design.     The 
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design   is    chiefly    composed    of    double-headed 
German  eagles,  surmounted  by  a  Qerman 
dowa,  and  of  inirignia  of  the  oraer  of  fha  * 
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Fleece.  In  the  South  Kenaingtou  Museum  it  ui 
described  ae  being  made  of  "  tape  guipure."  But 
Uiia  dearly  is  a  misnomer.  There  is  no  gimp  in  it ; 
neither  is  there  tnpc  in  the  accepted  Bcnso  of  the 
word.  Although  no  iloubt  made  in  sfiimratc 
portions,  aftpri\-Brds  fitttd  and  fiistencd  together, 
the  whole  whb  plaited  on  the  pillow,  A  revised 
edition  of  the  ciitolo^e  of  the  lace  collections  at 
South  Kenidngton  v\U,  I  hope,  shortlj  correct  the 
errors  I  have  jioiuttd  out.  But  thcro  is  imother 
question  of  iutereat  attaching  to  the  existing 
deaeription.  of  thin  fiue  bed-covoi".  It  was  bought 
by  the  Kensington  Museum  from  Mr.  J.  C. 
liobinson,  who  hud  ucquned  it  in  Sp:un.  ItK  pro- 
prietor, u  member  of  a  noble  family,  hud  a  history 
that  it  wiiH  of  Spanifih  workmHualiip,  luid  hail  be- 
longed to  Philip  rv.  of  Spain.  Decorated  bed- 
covi-m  were  iu  tho  time  of  that  king  much  affected 
by  wealthy  Spaniards.  Eut  this  fact,  and  the 
legend,  have  not  convinced  ma  that  it  is  of  Siianish 
workmanship.  Because  Frenchmen  like  Stilton 
eheese,  and  because  we  ciiu  buy  pood  Stiltons  at 
Chevet'a,  in  the  Palais  Eoyal,  wo  don't  decide  tliat 
HtUtons  are  made  in  Franco.  In  my  first  lecture 
I  quotpd  incidents  strongly  tendijig  to  show  thut 
Spain  had  nerer  been  a  country  of  importance  in  tho 
jiiaking  of  late— at  leaat,  at  bo  curly  a  date  as  that 
of  this  bed-cover.  Spain  published  no  lace  pattern 
Iwoks.  H«r  archives  are  replete  with  records  of 
imported  laces.  She  appears  to  ma  to  havo  been 
a8  a  great  political  and  oommercial  power,  unlike 
urtJBtie  and  industrious  Italy  and  Flanders.  She 
may  havo  boen  more  like  France,  though 
jierhaps  less  artistic  ;  and  France,  even  in 
the  early  ITtb  century,  bad  little  prestige  in 
making  laces.  France  later  on  acquired  a 
renown,  when  she,  or  rather  her  Kmg  and 
Minister,  ostabliahed  lace-making  centres.  I  have 
not  yet  found  out  that  Siiain  took  analogous  steps 
towards  promoting  the  art  of  lace-making.  Ii:,decd, 
H  times  went  on,  her  political  and  commercial 
power  declined  with  apparently  no  immediate 
compensating  resurrection  of  artistic  industry. 
Now,  Flanders  and  Spain,  during  tho  ICth  and 
part  of  the  17th  clijitunes,  were  under  one  Govem- 
mont.  From  Flanders,  or  us  they  are  called 
Spanish  flonders,  Spain  imported  moat  of  the 
laces  ihe  wanted.  Looking  to  the  excellent  com- 
plct«neaa  of  thii  bed-cover,  it  seems  to  me  to  have 
internal  evidence  of  being  the  work  of  FlenuBh 
lacc-mokers.  Had  it  been  of  Spanish  workman- 
ship wo  ahonld  surely  have  had  other  specimens 
more  peculiarly  SpaiUFh.  And  we  might  have 
expected  to  have  heard  of  distinct  Spanish  hices, 
jiuit  us  wo  have  Points  d'Alenpon  from  France, 
Yalendennes,  Mechlin,  and  Brussels  laces  from 
Flanders,  and  Honiton  from  England. 

XXrU.  For  reasons  slighUy  like  these  I  have 
given  in  respect  of  Spain,  not  having  been  u  laco- 
making  country  of  importancu,  I  am  disinclined  to 
believe  in  the  well-known  record,  that  a  native  of 
Nuremberg,  Barbara  Uttmaiin,  invented  in  loOl, 
piUow-lace  making.  Her  tomb  in  tho  church- 
yard at  Ann»borg,  is  a  oonstruotion  apparently 
of  tho  present  CTDtury.  Tho  people  who  erected 
it  have  inscribed  uijon  it,  "Here  lies  Barbara 
Uttmann,  died  Uth  January,  1  jT'i,  whoso  inven- 
tion of  lace  in  the  year  1561  made  her  the  benc- 
Imdress  of  the  Hartz  Mountains."  The  sort  of 
work  which  she  is  said  to  have  made  and  taught  to 


the  i>(K>ple  was  a  species  of  knitting.  Ek 
assisted  in  this  by  certain  refugees  from  IU 
It  is  quit«  possible  that  she  uuy  have  nttt 
sort  of  purling  or  even  little  borderiin! 
insertions  like  tho  "nierletti  a,  piombini''  z 
Venetianfl.  But  since  the  TenetiMU  dirrci 
fluenccd  tbeFlcmiEb,  Barbara  TJttmum's  tdi 
of  Flemish  work  can,  I  think,  hardly  be  all 
invention.  I  mention  this  point  in  oonsMtioi 
German  laces,  which  by  the  war  lutv*  BotaK 
any  artistic  reputation,  since  an  idea  wbbbk  to 
got  ubout  that  Barbara  Ettmann  warn  at  wi 
inventross.  Barly  Flcmiah  odsii  ~ 
the  Venetian  "  merletti  a  piomtn: 


XXIV.  Weneed  pcrhapa trace thadenlojt 
'  brides  "  or  tyus  and  othsr  dstaila  in  pUor- 


making.     The  history  of  thorn  would  be  nini^ 
that  I  gave  in  res^Mut  of  needla-point  woti. 

XXV.  As  I  havo  befora  remarked,  dtsp 
pillow  lace  very  much  followod  that  id  nai 
point ;  luid  this  we  may  see  br  compatiu  ii 
two  specimens  (Fig.  II  and  13).     In  biitlf« 

Fro.  11. 


Tmetian  Dci>llc^oiut  Uce. 

mens  we  have  tho  scrolls  held  together  bv  t) 
The  tyes  aro  oniaiuented  with  littfo  "  pic**-", 
loops,  and  filhngs-in,  or  "modes,"  arenotiM* 
in  both.     In  tho  pillow  laco  {JBig.  12),  hiWC 


there  are  no  such  raiseil  masses  as  thoK  of  oaV 
button-hole  stitched  work  whit^  we  ■•«■' 
needle-point  s|>ecimcii.  The  general  anwnM 
this  specimen  is  quite  according  to  apMcedlii 
tian  scroll  pattran,  although  it  is  flaUy  M* 
Much  of  this  scroll  work,  somotimes  with  tfM' 
sometimos  with  gcounda  of  meshes,  wss  oM 
the  pillow,  both  in  Italy  and  Flatuicn.   n< 
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oen  I  showed  yon  may,  perhaps,  be  Italisn. 
howwer,  u  a  Bpedmen  (Fig.  13]  preanmed 
FlemiBh.    A  great  deal  of  l£is  sort  of  lace 


inported  into  England  in  th 

Untui7,  and  went  under  the 

deterre." 

TX.  The  real    Eogliah    laoe    of   this  time 

amiuonly   known   as   bono    lace,   and    was 

;ntly  BO-callod  beuauBe  it  was  made  with 

bobbins.      It  was  a  lineal   descendant  of 

purling "  of  Chaucer's  time,  and  the 
1  and  twisted  thread  trinuning  to  Queen 
etli's  Tuff.  We  may  see  border  Ihcc, 
ily  bona  lace,  sculptured  on  the  tomb 
dy  Doodridge,  at  Exeter,  and  upon  other 
aeuts  of  the  ITth  century  elsewhere.  Such 
r&9  allied  in  style  of  make  and  design 
,  Venetian  "  merle tti  a  piombini,"  Bono 
»s  the  name  by  which  most  English  pillow 
ade  during  the  ITth  century  was  known.  In 
iB  U.'b  time  its  manufacture  was  of  enfliciciit 
tance  to  demand  Parliamentary  at  f«ntiou.  ^V<' 
een  influenced  by  Flemish  pdlow  laces,  and 
no  doubt,  doing  our  best  to  imitate  thcni. 
inr  English  imitations  were  not  fine  auil 
O  enough  to  please  noble  and  wealthy  people, 
looordingly,  aa  in  other  countries,  obtained 
mppliea  of  lace  from  abroad,  and  chiefly  from ' 
«rs.  Still  it  was  tbought  wise  to  stimidate 
me-lace  manufacture  by  stringently  prohibit- 
iportationB  of  Flemish  liice.  To  evade  these 
ent  ptohibitionB,  and  to  enable  English  lace 
m  to  supply  the  country  with  the  esteemed 
■h  laces,  or  as  they  had  been  called,  "Pointii 
-leterre,"  out  manufactures  obtained  tlio 
as  of  Flemish  lace-makers,  and  induced  somu 
tie  in  England.  This  took  place  about  16<i2, 
3  which  closely  corresponi^  with  the  time 

Prance,  by  the  help  of  Venetian  cmploijis, 
itablishmg  her  lace-making  centres.  France, 
rer,  more  under  paternal  government  than 
fcntional  Parliamentary  England,   seems   to 

been  the  more  successful  of  the  two 
cies  in  obtaining  celebrity  for  her  newly 
ed  industry.  "  Points  d'Alen^on,"  Z  am 
.have  always  been  more  prized  than  Hunitou 


pillow  lace.  Bishop  Berkley  in  tlie  early  IBth 
century  makes  a  remark  apon  the  relative  values 
set  upon  English,  French,  and  Flemish  laces. 
"How,"  he  asks,  "could  France  and  Flanders 
have  drawn  so  much  monfy  from  other  countries 
for  figured  silks,  lace,  and  tapestry,  if  they  had 
not  hod  their  Academics  of  Design."  England  has, 
however,  now  gone  beyond  France  in  the  number 
of  her  Schools  of  Art,  and  through  a  soHd  progress 
of  imperial  and  local  co-operatiou  she  may  soon 
be  able  to  boast  of  a  larger  number  of  provincial 
museums,  which  in  an  important  sense  may 
become  academies  of  design  for  tho  benefit  of  oar 
manufactures. 

XXVII.  But  we  must  return  to  our  inquiries  as 
to  the  developmwit  of  pillow-  lace  making.  We  were 
particularly  discussing  pillow-made  scroll  designs 
held  together  by  brides.  Turning  to  pillow  laces 
with  g-rounds  of  small  meshes,  I  have  here  a 
specimen  of  such  work,'  and  one  in  which  a  floral 
and  more  naturalistic  treatment  is  noticeable 
(Fig.  II).    Of  about  Vba  same  period— that  is,  I 


FiQ.  14. 


think,  near  1G60 — we  have  pillow  laces  in  which 
other  ornaments,  such  ua  heraldic  devices  and 
figures,  were  introduced.  This  (Fig.  15)  is,  per- 
haps, an  Italian  pillow  lace  of  tlds  period. 


XXVIII    On  the  tabic  a 

Sillow  lace  with  a  scroll  ^ 
rawmg  done  with  a  ground  of  meshes 
afraid  that  time  will  not  allow  mo  to  trace  the 
developn  cut  of  the  various  ploitmgs  used  at  dif 
terent  lace  makmg  centres  tor  tho  meshed  grounds 
or  reicuu  Outer  Uly  speakmg  I  do  not  tlunk 
that  these  rcsenuj;  came  to  bo  made  betcns.  "^bK 
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ITthoentuiy.  The  Plemishmakera  appear  to  hftve 
excelled  in  produciiiK  them ;  and  there  are  three 
important  olaues  of  tnem  whioh  I  will  now  proceed 
to  show  you.  We  may  take  the  Mechlia  first. 
Uechlin,  as  a  lace-making  centre,  datea  from  early 
in  the  ITth  century,  at  least.  Here  are  two  Bpeoi' 
mens  of  oharacteristic  Mechlin  laces ;  the  one  with 
a  close  dettgn,  in  which  appear  boys  blowing  horns, 
and  carrying  bows  and  arrows,  is  in  the  style  of 
Ijonis  Qoatorzo  ornament,  while  the  other,  with  a 
KToand  sprinkled  with  little  roses,  is  some  TO  o 
80  years  later.  A  feature  in  Mechlin  lace  is  th. 
thread  or  cordonnet  which  outUnes  the  pattern  , 
and  anotiieris  the  particularplaitingof  the  threads 
forming  the    meshes  (see    Fig.   16).      When 

Pia.  10. 


nounda.  HhowinB  U 
iFh  boiiigDiuil  megb. 


cordonnet    and   this    sort    of   moah   appear    i 
pillow-made  lace,  it  is  safe  to  consider  the  Uue  to 
be  of  Mechlin  manufacture. 

XXIX.  The  second  of  the  important  pillow 
laoea  is  the  Valenciennes.  I  will  show  you  the 
meshes  first  of  all.  You  here  observe  that  the 
threads  composing  the  sides  of  the  mesh  are 
plaited(seeFig.l").     No  sides,  as  in  the  Mechlin 

Fio.  17. 


pliutinir  lor  All  lidei  of  tbe 


Uow.  ihcnring-  the 


meshes,  are  merely  of  twisted  threads.  No  out- 
lining thread  or  rordonnet  is  used  in  Valenciennes 
lace.  The  pattern  is  flat,  as  you  see  it  in  this 
epacimenoflatelTthceiitury.  (Fig.  18.)  ThisFig. 
19a  is  a  specimen  of  later  date,  after  the  middle  of 
the  18thceutut7,  when  the pattemsforlaceuonsisted 
of  flowers  and  buds  sprinUed  upon  the  ground,  as 
we  saw  it,  not  only  in  the  Mechlin  lace,  but 
also,  duriug  our  last  lecture,  in  designs  for  Point 
d'Alen^on.  The  second  specimen  I9A  might  be 
oalled  apiece  of  "  Fausse  Valenciennes."  The  work 
if  less  legnlar,  and  tiie  meshei  are  differently 


lacfl  than  the  old  "  Vraia  Valenciennes  "  (f  fc 
century.  An  interesting  eiampleofaFnlJ 
dona  in  the  style  of  Valenciennea,  with  !!■ 


diatinotive  ma^  of 
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Aad  plaited 
■•p^ttenu.    This 
-•niPig.   21a). 


or  edging  which  tnaxka 


nt  d(  nmli  of  Sm-uM'ta  etoudiI.  (hoviug  tt 
ncisted  Kod  tm-pUital  noes  in  e&cli  nwdi. 


B  commencemetit  of  the  18th  contury,  and  the 
ttem  is  remarkable  as  bciaf;  a  pilloir-lace  ren- 
■nig  of  an  Alenfon  design.  The  second  specimen 
*%,  21b)  is  of  the  same  period.    It  is  a  mistiire 


e-point  and  pillow  Iul'c.      Tl)e  details  are 

i  with  a  needle  nnd  the  ground  is  of  pillow 

The  two  specimens  shown  in  Fig.  22  are 

trtlonsof  lappets.     Fi^.  22a  is  agnin  an  example 

■a  adaptAtion  of  a  Point  d'Alenfon  pattern 

Ddered  in  pillow  lace.    The  rough  indications  of 


the  variety  of  devices  introduced  into  this  lappet 
do  poor  jiutice  to  the  extremely  elegant  manner 
in  which  the  threads  themselves  have  been  plaited 
te  represent  the  forma  of  flowers,  birds,  vanegated 


Idpp«ta  of  pLlIoW'mad< 


Bruwela.    latb  cental  y. 


modes,"  &c.,  actnallj  shown  ui  the  original  lace. 
Tbe  second  lappet  (Fig.  22b)  is  of  close  floral  design, 
and  this  close  arrangement  of  flowers  and  leaves, 
broken  by  small  interspersed  meah  rronnds,  has  been 
consi^ereil  to  be  ii  mark  of  curly  Devonshire  lace. 
But  the  workmanship  is  precisely  like  tbe  Brussels 
lace,  and  I  am  inclined  to  assign  to  such  pieoe  a 
BruBoels  rather  than  a,  Di'vonshire  oHgin. 

XXXI.  Of  the  various  methods  used  by  Brussels 
lace-workers  in  executing  portions  separatdy,  of 
brinKin^  them  and  fixing  them  together  to  form  a 
whole  piece,  as  well  as  of  the  many  oombinationa 
of  needle-point  and  pillow-lace  msMng,  I  am  sony 
not  to  be  able  now  to  speak.  Such  details  woold, 
if  justly  treated,  supply  matter  enough  for  a  sepa- 
rate lecture.  The  specimens  upon  the  table  are  a 
small  index  of  the  variety  of  patterns  worked  by 
the  Mechlin,  Valenciennes,  and  Brussels  jnUow- 
lace  makers,  and  some  of  iJiem  are,  as  you  will  Bee, 
of  beautiful  finish  in  workmanship,  as  well  as  of 
iutricate  desini. 

XXXII.  my  object  this  evening  has  been  to 
pWe  before  you  a  summary  of  incidents  respecting 
lace  mode  on  the  pillow,  and  I  hope  I  have  to  some 
extent  shown  you  that  it  is  a  branch  of  the  art  of 
loce-making  originating  from  a  source  different 
from  that  of  neodle-pomt  lace-making,  and  yet. 
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ON  A  NEW  SCREW  GAUGE  FOR  ELECTfilCAL 

APPARATUS.- 
Sy  William  Esiuj  Fraeoe,  TJR.B. 
It  is  very  desirable  to  establish  a  guu^forthemano- 
faoture  at  various  amall  screns  used  in  the  cODStmotioii 
□(  telegraphic  and  eleotrical  apparatus.  Sir  JoMph 
Wliitwortli,  in  England,  and  thu  Franklin  Institute  in 
America,  have  done  this  for  the  bolts  and  rarews  lued 
in  mill-work  and  engineering  K^nerolly,  bnt  no  one  baa 
extended  either  system  to  the  finer  work  used  in  thnen 
practical  appUcstioiis  of  eleotriolty  that  bn 


*  B«^  l«t0K  tbe  BrltUli  AModstiuD, 


;  York,  Betf^-.^M^ 
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now  becoming  ao  important.  Qsngos  and  screw-plat«s 
are  now  aa  numerous  as  the  makers  engaged  in  the 
trade.  Nettlcfold's  azee  at  screws  are,  perhaps,  those 
best  known,  but  thoy  ore  worked  to  a  special  gauge, 
gtarting'  from  a  diameter  of  06  inch,  wliich  is  numbered 
3'2,  and  which  has  no  known  relation  to  any  otlier  gauge 
used  in  telegraphy.  Whitworth'B  staodajd  gauge  for 
watch  and  inatrument  makeia  has  not  yet  been  adopted. 
The  microBcopioal  gaage  is  confined  entirely  to  initros- 
oopea.  Thcru  iu,  in  fact,  no  fixed  pitch,  no  form  of 
thread,  no  reoogniaed  nmnber  of  threads  par  inch,  no 
gauge  baaed  on  practioe  and  experience.  Hence  inter- 
changeability  for  repurs  is  impoadhle,  and  the  diffl- 
colty  of  applying  for  materialn  from  abroad  becomes 
Tery  great.  Screws  are  now  generally  mpplied  as  "  per 
pattern." 

Sir  Joseph  Whitworth  has  remedied  tlietiB  defectn  in 
the  larger  forms  of  machinery,  and,  at  the  present 
moment,  Qibk  is  not  a  ship  in  her  Majesty's  Navy 
wtdch  is  not  supplied  with  the  same  soiews  and  the 
same  threade.  Many  large  engineering  works,  iiuch  ns 
those  at  Crowe,  are  in  the  ttiune  happy  condition.  Sir 
Joseph  Whitworth  oarried  his  proposed  standards  for 
taps  and  dies  to  100  inch,  diameter,  having  48  threads 
per  inch,  but  his  gauge  has  not  come  into  goncral  use 
for  sizes  less  than  '260  inch  diameter.  I  have  pla(«d 
myself  in  conunonicatdon  with  most  of  the  principal 
electrical  apparatus  manufacturers  in  Engird,  and 
they  have  not  only  expressed  their  willingness  to  accept 
a  well-conducted  gauge,  but  have  concurred  in  " 
view  I  have  indicated  o!  tho  present  uni*atisfnct«ry 
dition  of  the  question. 

It  fortunately  happens  that,  from  tlie  point  where 
Sir  Joseph  Whitworth  and  the  Franklin  Institute  start 
In  one  direction,  we  can  move  in  the  opposite  direction, 
HO  that,  not  only  can  the  two  gauges  be  made  continuous, 
bnt  thongh  necessarily  different  in  their  applications, 
they  can  really  bo  made  uniform  in  their  character. 
Indeed,  the  Whitworth  gaage  might  itself,  with  slijcht 
modification,  be  extended. 

It  is  only  neccssaiy  for  unto  consider  angular  threads  ; 
square  thimds  do  not  enter  in  such  small  work. 

The  Whitworth  gauge  specifies  that  the  pitch  of 
angular  threads  shall  be  equal  to  the  depth  which 
involves  an  angle  of  Eia".  and  that  the  top  and  bottom 
shaU  be  ronnded  off  to  Jth  of  tho  depth. 

Screws  of  a  diameter  of  i  in.  (or  No.  A  in  the  B.W.G.) 
have  twenty  threads  to  the  inch.  This  is  the  starting 
point  of  the  American  gauge,  and  both  deal  with  in- 
creasing diameters.  I  propose  te  start  from  the  samo 
point,  but  to  work  in  tho  npposito  direction,  dealing 
with  diminishing  diameters.  Thus  my  atarting  point  is 
of  the  new  No.  4  centimiitro  gauge,  ■251iu.  oiumoter, 
having  twenty  threads  to  tho  inch. 

The  exchange  of  apparatus  between  this  and  Con- 
tinential  countries  is  now  so  general,  that  Uie  adoption 
of  the  French  decimal  metriciil  system  is  well  worth 
serious  consideration.  This  is  felt  bo  mucli  that  in 
nearly  every  table  of  wire  gauges  the  dimensions  both 
in  parts  of  inches  and  metres  aro  given.  The  adoption 
of  tlie  metro  as  ths  unit  length  would  secure  adoption  of 
the  gauge  abroad.  The  use  of  the  inch  as  a  unit  leaves  us 
In  tmtt  lingular  insular  position,  to  which  Sir  William 
Thomson  pointedly  referred  in  Section  A,  the  other  day. 

There  are  two  dimensious  Ijesides  the  form  and 
nomenclature  to  bo  considered,  viz  ,  the  diameter  of  tho 
■crew  and  the  number  of  threads  per  unit  length.  I 
miggmt  that  tho  nomenclatmo  be  that  of  the  wire 
gauge.    The  form  I  again  refer  to.  i 

For  the  first  dimension  we  might  adopt  a  special 
&umber,  as  is  done  in  the  trade  now,  or  we  may  take  i 
the  same  number  for  the  screw  and  its  diameter  m  mill ' 
or  in  millimetres,  or,  as  I  propose,  wo  should  adopt  tho  , 
new  oentdm^ETe  gauge  reoommended  for  adoption  fay  the 
oommittee  of  the  Society  of  Tslegraph  Engineers 
(December,  1879). 
Eor  the  second  ^menraon  I  prapoK  to  lA^  1^  b'Cti 


multiple  of  the  number  of  the  screw  in  the  i 
mitre  gauge  as  a  factor.  Thus  Xo.  5  son 
twenty-fire  threads  to  tho  inch,  and  its  diam 
-225  in.  No.  8  screw  will  have  forty  thread-  i 
and  ite  diameter  will  be  'ISl  in.,  and  so  on,  a 
tho  attached  table,  which  embraces  nearly  all 
now  in  use.  In  all  other  gaugcx  the  numtKi 
perineh  is  perfectly  arbitmry.  In  fact,  al  pr 
with  the  same  gaugo  and  the  etimc  kind  nl 
number  of  threads  per  inch  varies. 

Thus,  if  thercisany  vaJaa  in  my  Hui.-ge(iti'ni 
have  a  simple  nomenclature  and  a  fixed  gso^ 
that  already  adopted  for  wires  nnd  [datn', 

The  attached  diagram  gives  on  idea  of  thi 
of  the  thread  recommendt^by  me  for  con^'i 
has  lieen  carefully  prepared  with  exi.xtin;^  thi 


'fW\AAA 


due  regard  haa  been  paid  to  tlje  t-s-viiii.il  n^i 
strength,  durability,  and  friction,  but,  in  the  o\ 
some,  tho  depth  of  the  thread  is  too  deep  in  pt 
to  the  diameter  of  the  screw.  In  the  sroall  sen 
for  telegraphic  and  electrical  pnrpoaes  we  need  i 
aider  the  i^crenoo  of  metals  employed. 

There  con  be  no  doubt  that  a  recoguaed 
with  a  distinctive  name,  based  on  a  simple : 
and  easily  remembered,  and  supplied  lij 
house  as  that  of  Whitworth  will  soon  takr  w 
be  generally  accepted,  if  stamped  with  the  t 
authority. 

I  submit  that  the  subject  be  referred  to  a  ro 
of  tills  Section  for  consideration  and  ciaminl 
that  a  new  gauge  may  be  recimiroended  for  a 
with  all  the  authority  of  tho  British  A 


Piioroaiin  Telbouph  Scbew  Gti;nc. 
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Fatanti  in  Turkey.— General  Patent- law* 

lataly  passed  and  promnlgated  in  Xmbvr  " 
The  Turkish  Patent-law  is  •"*-*— Mt'lya  rnirj  o( 
and  Ocrmnn  systems.    Any  penoi  Inn  tao  « 


patent  fifteen  yesis ;  umual  tax,  i  a  ooiian.  la 
must  be  n-orked  within  two  ynarsfitaa  tbedatoiif 
The  p<-naltieB  for  infrfngemoil  and  Sw  nacnfii 
same  lu  in  Ennipeaa  coaKtrtaa.  b  ubaria  H 
must  be  the  inventor,  or  BOOBt  iMm  hnrfallr  at 
invention  from  the  involar.  Dmrian  aaa  a 
must  be  furnished.  The  Oorwumui  fa  ii  jtii 
be  woflnd  wMitt  ttvM  JMH  an* 
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CAVTOB  LI0TUBS8. 
THE  ABT  OP  LiLCB-MAKING.* 

By  Alan  B.  Cole. 
ruRE  rv.— Delivbeed  May  9th,  1881. 

as  to  styles  of  design  in  hind-made  lace* 
Hanoi  patterns.  Sketch  of  the  development  of 
ions  for  knitting  and  weaving  threads  to  imitate 

Differences  between  machine  and  hand-made 
Modem  hand » laces  at  Burano,  Bruges, 
on,  ^c» 

lis  eyening,  in  my  concluding  lecture,  I  pro- 
take  a  passing  survey  of  afewof  theprindpal 
Q  the  liistorv  of  the  art  of  lace-making,  to 
[  have  called  attention, 
n  tracing  the  history  of  the  two  great 
IS  of  lace-making  by  hand,  needle-point  and 
I  have  sought  to  estiablish  a  gradual  develop- 
i  the  art,  rather  thui  to  insulate  it  by  itself, 
regard  it  as  some  freak  of  handicraft  of  uoac- 
)le  spontaneous  birth. 

Needle-point  lace-making  is  distinctly  a 
I  embroidery  ;  pillow  lace-making,  a  lineal 
lant  of  plaited  thread- work  and  fringes.  Both 
owe  such  fame  as  they  have  acquired  to  the 
and  variety  of  form  imported  to  their  pro- 
A  by  the  genius  of  designers  of  patterns, 
artists  considered  free  threads  (looped, 
and  twisted)  as  a  fitting  vehicle  for  repre- 
m  of  patterns,  a  hijg^her  career  for  the 
ment  of  looping,  plaiting,  and  twisting  com- 
..  This  career  shows  first  signs  of  develop- 
I  Venice  earl^  in  the  16th  century.    From 

fancy,  fashion,  imitation,  and  other  such 
eij  izAuenoes,  spread  the  newly-developed 
thread-work  to  other  countries.  In  each 
r  where  the  art  happened  to  become  im- 
I,  the  special  circumstances  of  the  various 
gave  it  some  sort  of  character,  either  in  a 
or  a  weak  degree. 

rhus,  the  la^  of  Flanders,  in  their  first 
of  growth  linking  themselves  to  those  of 
ud  venioe,  later  on  are  entirdv  different  in 
laoe  from  their  ancestors.    This  is  parti- 

fo  as  regards  the  Valenciennes,  Mechlin, 
msels  pulow  lace.  French  needle-point 
.gim»  hav0»  aa  we  have  seen  in  the  roint 
}cn,  a  specialty  in  appearance  which,  with- 


igiiglitof  wpwdudiiy  tlwilhMtwttoMiiTOtcrfgd. 


out  the  gradual  steps  by  which  we  have  traced 
them  from  the  **  Punt  in  aria,"  might  be  said  to 
have  no  likeness  to  their  antecedent  Venetian 
parents.  English  laces,  on  the  other  hand,  are  not 
so  markedly  detached  from  the  general  family.  On 
the  whole,  they  closely  resemble  Brussels,  Mechlin, 
and  Valenciennes  laces,  though  at  the  same  time 
Honiton  lace,  with  its  prettinesses  of  floral  devices, 
may  claim  to  stand  bv  itself.  In  respect  of  other 
countries,  the  methoas  of  making  laoe  are  similar 
to  those  involved  in  one  or  other  of  the  categories 
above  specified.  The  designs  of  such  laces  are 
either  oirect  imitations  of  older  laces,  or  else  are 
of  so  unmarked  and  general  a  character  as  to 
lose  themselves  in  the  primitiveness  of  design, 
which  may  be  said  to  be  the  common  property  of 
all  form-depicting  countries. 

V.  I  havepreparedadiaRramtoshow,  in  ageneral 
manner,  the  periods  of  different  styles  of  patterns 
you  will  observe  black  bands  of  varying  size.  The 
first  one  is  intended  to  indicate  the  growth  and 
in  lace-making  (Fig  I,  p.  SOO^.  These  extend  from 
1540  to  the  present  time ;  and  I  have  roughly  divided 
them  into  seven  epochs,  some  of  them  overlapping, 
preceding,  and  succeeding  ones.  Upon  the  diagram 
progress  of  needle-point  lace-making ;  the  second, 
that  of  pillow-lace  making ;  and  the  third,  that  of 
machine-made  lace. 

VI.  In  respect  of  hand- work,  I  thinkneedle-poin  t 
lace  developed  itself  sooner  than  pillow-made  lace. 
But  the  difference  in  data  is  possibly  so  slip^ht  as 
not  to  be  worth  close  inquiry.  Needle-point,  at 
starting,  took  the  stronger  g^wth  of  the  two 
perhaps.  It  seems  to  have  reached  a  climax  from 
between  1650  to  1720.  Then  it  declined,  and  from 
1790  to  the  present  time  it  seems  to  have  preserved 
an  even  life.  It  is  not  of  such  strong  life  as  that 
of  either  pillow-made  or  machine-made  lace.  As 
reg^ards  pillow  lace,  it  appears  to  have  expanded  in 
vigour,  as  needle-point  declined,  so  that  its  period 
of  supremacy  might  be  placed  at  from  16i80  to 
1780.  From  1790  to  about  1850  the  annual  quantity 
of  pillow-made  lace  became  smaller  perhaps  than 
formerly,  but  soon  it  revived,  and  now  seems  to  be 
larger.  As  to  machine  lace,  that  may  be  said  to 
have  begun  its  life  with  the  machine-making  of 
nets  about  1770,  and  in  a  hundred  years  to  have 
become  probably  more  than  a  hundred  times  as 
important  in  quantity  as  needle-point  and  pillow 
lace  combined. 

VII.  We  have  discussed,  principally  in  their  re- 
spective classes,  those  laces  which  have  celebrity  for 
beauty  of  pattern,  as  well  as  for  fineness  of  workmau'- 
ship.  Andwehave  seen  that  thesecome  from  Venice, 
Alen9on,  Valenciennes,  Mechlin,  Brussels,  and  I 
think  it  would  be  unpatriotic  if  we  did  not  add 
Honiton.  But,  now,  we  should  five  a  share  of 
attention  to  other  less  celebrated  laces,  and  I  will 
therefore  show  you  a  few  specimens  of  them.  Of 
Qerman  provincial  laces— evolutions,  as  we  may 
take  them  to  be  of  Barbara  IJttmann's  16th  Qentary 
work — there  are  two  pieces,  both  from  the  district 
of  the  Erzegebirge  (Fig  2,  p.  801).  Although  made 
recently,  the  i>attems  displayed  in  these  laces 
might  almost  be  of  any  date.  They  are,  evidently, 
tr^itional  patterns,  handed  down  thronm 
generations  of  lacemakers,  without  much  modm- 
cation  since  the  time  when  they  were  first  made, 
which  was,  probably,  in  the  17th  centoxy.  The 
upper  specimen,  with  its  large  oixcnlar  device  and 
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Siamt  plant  form,  is  similar  to  some  lace  mode  in 
DlUnd.  Thelovoris  what  wonld  becaJJed  a  sort 
of  "torchon"  lace.  The  principles  of  design  in 
this  are  simple,  the  pattern  consisting  of  Tarions 
lozenge  shapes.  It  is  not  unlike  that  used  by  the 
peuactB  of  Dsleoarlia,  in  Sweden,  who,  for  some 


Till.  Patterns, soniewhatBiin£lar,haTebH 
fay  the  inhabitants  of  the  Islsnd  of  Crete.  T 
a  large  collection  of  Cretan  laoes  at  the 
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Kensington  Museam<  little,  if  anything,  is  known 
.  of  the  ozigia  of  laoe-maldng  there.  Ithu  a  like- 
nets  in  aaaj  req>ects  to  the  qnaint  pillaw  laees  of 
South  Ita^.  Cnte  has  been  intimsMly  ooonasted 
whb  Teniae,  and  vcoy  prohaU;  Okttans  leacnt 
the  art  of  laoo-making  from  Tonetiaiia  and  oUier 


Itallaai.     Tb»  mtfanandi^  \ 
Cntan  laow  Is  nmaiUbla.    ^B|W  J 
and  twist  ttmada  li  almait  i' ' 


(&ataa  laoea  an bUoVr  of  iplk.    Ikart 
the  majority  ot  tba  m^ba  at  1^ fiiMfiX 
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nm  are  oatlmed  witb  one,  two,  or  iJiree 
dotued  dJkeii  threadi,  which  form  the 
of  th«  Uoe.  A»  a  rale,  tbe  motivM  of 
a.  laoQ  patterns  are  tnoeableto  orderly 


«  of  the  more  ombitioiifl  of  the  Cretan  dedffn ,  that 

which  we  have  a  line  of  stately  flgorea,  liolding 

hands,  strongly  saggestive  of  those  delightful  per- 
sons which  are  cut  out  of  paper  for  infante  delecta- 
tion. The  ipeoimen  beneath  is  of  silk.  Laoe,  I 
beUeTe,  is  no  longer  (OBde  in  Crete.  The  speciiiieii  in 
which  two  birds  aM>wr,  together  with  forms,  the 
meaning  of  which  I  cannot  elucidate,  is  of  Sontb 
Italian  laoe  (Kg  3  c). 

IX.  From  Italy  we  m^  cross  Bohemia,  and 
plaoe  oiuw^Tos  in  Central  Sussia.  Pillow  lace  haft 
Deed  made  there  for  orer  a  hundred  years,  hy: 
peasants  of  different  districts.  Following  in  Oe^ 
wake  of  fashion  of  Western  Eoiopo,  Bnssia,. 
under  Peter  the  Great,  towards  the  end'  ofi- 
the  17th  century,  took  up  with  lace-makiiiffi 
A  silk  laoe  factory  was  then  cstabUshed, 
but  no  cultivated  artutio  spirit  ercr  raised  the  - 
productions  of  this  factory  to  special  ^sthiotion. . 
The  pattens  now  used  by  Bussian  lace-makeTS<: 
bear   aU.    the    stairT)    of    traditional    proTincial 

ett«raB  used  by  difibrent  European  peasantries. 
«e  is  made.  Iq  Sossia  in  the  diatiicts  of  Beler, 
Volosda,  Tiiazan,  and  Mzeosk.  This  scalloped 
border  (J^g  4  o)  is  made  in  the  Beler  district.    Its 


tent  and  balance  of  simple  symmetrioal 
letricol  details, BUohasdiamondB, triangles, 
Ktlygonal  figuree.  Sometimes  the  patterns 
ntutored  imitation  of  a 
are  two  spedmens  of  the 
I  have  specially  selected 


BanUupinowkMB.    IMt  c«i](iii7. 

big  meshed  ground  is  plaitod  similarly  to  Italian 
and  Talenctennes  grounds.  The  border  (Fig  4  b) 
with  small  Tandyked  edge  reminds  us  of  the  style 
of  QernuLU  and  Swedish  "  (orcbon  "  lace.  It  is  also 
iQ^^estive  of  a  laoeaiade  afuwyeors  ago  at  Ripen, 
.1   lorkshira. 

X  Thus,  over  a  gnat  area  in  Europe,  we  may 
judge  how  laoe-maxing  of  nearly  uniform  s^le  of 
design  has  spread  itself.  It  is  a  humble  and  ntbeE 
precarious  means  of  support  for  peasants,  and  in 
this  Qondition  it  cannot  be  expected  to  rise  to  any 
status  of  artistic  importance.  Sometimes  a  Uttle 
itimulujt  is  given  to  the  efforts  of  one  set  of 
peasants,  sometimes  to  another,  as  for  instance,  at 
the  present  time,  when  fanciers  of  hand-made 
Lace  purchase  in  fairly  considerable  quantities 
trimmings  and  borderu  of  Bussian  lace. 

XI.  From  speoimens,  the  origin  of  which  is 
identified  with  various  countries,  we  may  peas  to 
laoe-makers    thaoselvee,    their    tr8d.iGL^st  ^  '^^^'^ 


two  iiutuces  &bove  referred  to.  Thrmda  lued  for 
looe  ore  m&de  in  a  manurtuitoiy  distiDct  from  the 
lace  manufactory.  A  like  Brrangement  exuts  in 
respect  of  hand-made  laces,  that  ia  to  uy ,  that  the 
Icce-workeria  not  also  her  own  spinner  of  thread, 
though  three  hundred  years  ago,  the  spinner  of 
threads,  with  her  distaff  and  wheel,  would  sit  in 
the  same  room  with  the  needle  worker ;  but  this 
aMOciation  of  two  scparato  employments  in  time 
was  broken  up,  and  division  of  labour,  a  subject 
full  of  interest,  and  ultimately  connected  with  the 
development  of  organisation  in  respect  of  manu- 
factures, arose. 

XIV.  The  ia«eent  position  of  lace-workers  does 
not  appear  to  differ  very  materially  fram  what  it 
always  has  been,  and  some  interesting  facts  con- 
cerning it  have  been  kindly  supplied  by  Mrs.  Percy 
.Smith,  in  regard  to  Belgian  pillow-lace  workers  at 
Bniges.  Lace  there  is  made  by  children  and  by 
adults.  The  children  begin  work  incouTent  schools, 
when  they  are  M  young  as  five  or  six.  They  first 
make  a  small  "torchon"  lace,  smaller  and  leas 
elaborate  than  specimen  in  Pig.  ib  (p.  801),  but  of 
that  character  of  work,  in  which  you  will  not  observe 
any  sabtledesof  "modes"  or  Mlings-in, like  those 
we  saw  in  the  fine  specimens  of  Brussels  laee 
exhibited  laat  Monday.  Many  of  the  young 
Belgian  generation  of  artisan  children  are  thus, 
early  in  life,  grounded  in  the  art  of  lace-makiog. 
This  grounding  takes  up  a  principal  part  of  their 
school-time,  for  whilst  two  hours  a  day  are  oiven 
to  reading,  writing,  and  arithmatio,  the  remamder 
of  the  day  is  devoted  to  lace-making.  In  a  few 
^)arish  schools,  which  are  distinct  from  ccoivent 
schools,  loeo-making  is  taught,  but  in  a  lesser 
denee  than  in  the  convent  schools. 

X.V.  As  regards  the  class  of  lace-making  women, 
the  work  by  them  is  done  in  their  cottages  in  the 
town.  In  summer  you  may  look  down  long  and  wide 
book  streets  of  the  town,  and  see  hundreds  of  women 
in  groups  of  three,  four,  and  five  outside  their 
ootta^ee  pl^g  their  bobbins  most  indnstriously. 


agmt,  under  peoaltj  of  s  beaiT  & 
which  thus  is  a  procaaiion  for  OMifl 

XTn.  Now,  as  ngards  ths  da 
remomber  how  mnah  «  Kood  rmdi 
depends  up<m  tlM  ikiQ  of  ths  pridl 
mines  where  tho  pins  u«  to  b« 

twisting  and  plaiting  or '       '~ 

instroctors  luiullT  unOM 

but  for  the  other  body  o 

is  done  (at  least,  in  Brngea]  nlnic 

one  woman,  whoM  renown  ■■  m  pal 

such,  Otat,  at thepreaent time,  dial 

whiidi  will  take  her  etghtosn  montt 

XTIII.  Coming  now  to  thrsM 
workers,  it  is  ft  cunons  fact  thsfc 
flax  is  grown  in  Belgium,  the  < 
machinery  into  fine  thread*  ia  dtm 
The  thread,  when  made,  howarer, 
to  be  a  pure  flax  thiead,  for  tin 
admixtnre  of  ootton  with,  it ;  ani 
a  measure  of  hardness  to  the  laoe 
quality  which  earlier  laces,  ma^ 
spun  Uiread,  do  not,  fortunately,  p 
lace-makers  have  to  nae  hand-spa 
obtain  it  from  the  town  of  Alost, 
ffiiinners  make  the  thread.  This  pi 
tniead  is  used  for  the  better  qu^ 
needlo-pMnt  lace,  specimens  of  wl 
table.  Work  of  sucn  sort  ia  done  tc 
and  its  price,  £12  to  £15  per  y»r 
four  or  five  inches,  renders  it  scatve 

XIX.  Inow  wish  tooffbryou»fei 
styles  ofpattems  used  in  the  United  ] 
laces  of  Buckinghamshire  and  Deron 
perhaps  amongst  English  laoea.  1 
(5,  p.  S03),  showing  three  sorts  of  Bi 
lace.  In  the  first  one  (a)  we  may  nol 
fillings  in.  This  vana^  givea  the  i 
laoe  to  such  speoimens.  It  is  o 
work,  but  an  adftptaliou  of  Mi 
Kant,"  or  sampler  laoe,  seat  round 
purdiasen  to  show  the  variety  of 
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lied  Honiton  gaipare,  or  pillow  lace  with 
\a  a  diatingaishing  charsoteriBtio  of  this  class 
Qgliah  Uoe.  SometiniM  a  costly  specimen  of 
ibm  1a08  is  niaile  for  a  special  purpose,  and 


,  Bccordiug  to  the  requirements  of  the  peraon 
may  have  ordered  the  work,  the  lace  ia  made 
t«tt«r  care  than  TiBual.  Of  such  works  we 
two  important  specimens,  lent  bj  Messrs. 
ward  and  by  Meaara.  Howell  and  Janiea. 
XI.  Although  private  enterprise  and  courtly 
anage  have  eaaayed,  and  to  an  extent  succeeded, 
iplant  the  art  of  loce-making  in  the  United 
^om,  and  although  from  time  to  time  direct 
gn  influences  have  been  infused  into  it,  aa  by 
Kee  Flemings  in  the  nth  century,  a,  practice 
Be  hishcr  ornamental  phases  of  the  art  bus 
K  fairly  and  succossfuDy  rooted  itself  her*'. 
Tt  artistic  lace-makiog  hod  fairly  developed 
le  later  years  of  the  16th  century,  England 
been  gradually  slipping  away  from  Papal 
emacy.  Convents  and  mouasteries,  in  which 
lOhea  of  fine  art  have  ever  been  fostered, 
wt  disappeared  from  England,  and  no  in- 
itions  so  strict  for  artistii:  and  disciplinarian 
loaea  auoceeded  to  them.  To  a  cause  hkp 
we  might  assign  the  failure  of  Englimd  to 
me  a  leading  producer  of  lace.  A  French- 
,  who  wrot«  m  1852  upon  lace-making,  gives, 
erer,  a  different  cause,  which  is  amusing.  Grant- 
that  if  the  product  of  all  prodncta,  requiring 
le  in  its  development,  be  lace,  how,  he  asks,  is 
OBsible  to  find  grace  in  England  ?  Do  yon 
t  proof  of  this,  writea  thia  Fr^chman  ?    Look, 


tlien,  at  an  BngUihrnan  walking ;  look  at  him 
when  he  makea  a  bow ;  look  at  him  m  he  takes  a 
se«t,  as  he  entera  a  room,  aa  he  hands  a  cup  to 
anyone,  and  ao  forth.  The  conclusion  clearly  ia 
that  the  Frenchman  was  right — we  were  awkward, 
we  had  no  graoe,  and  so  were  incapable  of  making 
good  lace.  But  now,  remembering  that  anoh 
obaervationa  were  made  thirty  years  ago,  when 
England,  "peifldions  Albion,  was  in  her  final 
stage  of  perMy  towards  France,  it  will  not  sur- 
prise us  much  to  find  a  vaat  and  admitted  im- 
froTcment  in  regard  to  much  of  our  lace-work, 
n  the  matter  of  machine  lace,  a  subject  we  shall 
shortly  touch  upon,  we  may  boaat  of  aa  good 
qnahty  of  design  and  workmanship  as  exists  any- 
where white  for  our  hand-made  lacea,  the  speci- 
mens of  Honiton  pillow  lace  and  Iriah  needle- 
pomt  lace  are  surely  re-assuring  to  anyone  who  is 
doubtful  of  British  powers  in  this  art.  At  the 
name  iane,  in  speaking  of  this  Irish  needle-point 
lace  caled  "lacet,"  I  must  toll  you  that  the 
greater  port,  if  not  the  whole  of  it,  ia  produced  in 
Insh  convents.  Of  other  Iriah  locea  I  may  say 
that  there  are  about  eight  so-called  different  sorts. 
But  Lmierick  lace  ia  a  tomboor  embroidery,  I 
th  nk  Carrickmacross  lace  is  a  aort  of  cut  mualin 
work  pearl  tatting,  or  "Privolite,"  ia  clearly 
ne  ther  genuine  pillow  nor  needle-point  lace,  and 
the  Tanetiea  of  crotchet  imitations  do  not  of  conrec 
belong  to  either  of  the  two  important  branches  of 
I  the  art. 

'  XXII.  Some  thirty  odd  yeaw  ago,  Parliament 
I  voted  money  for  the  encouragement  of  normal 
'  schools  for  lace-making  in  Ireland.  From  cauaea 
I  which  do  not  require  discussion,  the  Ooveni- 
mentalencouragementwaa  withdrawn, afterhaving 
existed  for  some  ten  years,  and  the  achoola  are 
now  closed. 

XXIII.  Lace  is  made  by  Irish  peaaonta  ia  their 
oottAges  and  cabins.  They  work  chiefly  from 
traditional pattema.  No  inapection for  instructive 
purposes,  or  for  suggestion  of  new  patterns  ia  pro- 
vided, aave  auch  aa  may  be  derived  from  the  re- 
lations between  lace-deoler  and  lace-maker.  The 
peaaanta  are  left  somewhat  to  their  own  devices, 
and  BO  one  does  not  look  for  much  artistic  work 
from  them.  The  better  Irish  lace— lace  which 
may  tank  with  lace  of  the  finer  dosaes  altogether- 
comes  from  the  convents,  where  fine  old  pattams 
and  well  aelected  new  designs  can  be  re-prodnced. 

XXIV.  Ketuming  once  more  to  the  Continent, 
we  ahall  find,  in  France,  Auatria,  and  Italy,  a  con- 
siderable life  in  themakingof  lace  fay  hand.  Itiaa 
popular  fancy  to  suppose  that  the  art  ia  dead.  The 
patronage  which  the  wealthy  can  and  do  accord  to 
the  art,  stimulates  the  production  of  new  works,  and 
while  auch  patronage  ia  intelligently  and  disorim- 
inatety  extended,  the  art  Uvea. 

XXV.  From  Vienna  come  occasional  speamens 
of  needle-point  lace-work.  The  extraordinarily 
fine  collar  of  needle-point  lace,  a  modem  veraion 
of  the  raised  Venetian  Point  of  the  nth  century, 
lent  by  Ifra.  Alfred  Morrison,  was,  I  believe, 
mode  under  the  directioa  of  a  Vienneae  laoe 
merchant,  who  employs  Bohemian  laoe-makera. 
Putting  aside  the  question  of  dengn,  which  in  this 
over- elaborated  coUar  has  not  the  dignity  of  an 
Italian  17th  centnry  raised  eoroll  point,  yon  will 
BM  here  an  astounding  combination  of  almoat 
incredible  minntiie,  executed  with  »  perfection  of 
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finufa.  whioh  riTsls  that  diBplafed  in  earlier  work. 
Needle-point  laoe  is  ftlso  inada  in  France,  ex- 
oeptionul}',  perhaps,  but  still  auffioiently  to  show 
tii&t  what  has  been  done  can  be  done  again. 

XXTI.  In  Italy  a  new  departure  haa  been  taken 
in  (he  making  of  hand-mode  laces,  at  the  Island 
of  Burano,  near  Venice.  "This  island,  in  the 
16th  and  l7th  centuries,  was  one  of  the  principal 
seats  of  the  cok'brated  loce  manufacture  of  the 
Venetian  provinces.  The  formation  of  the  school 
reoontly  established  there,  and  the  rerival  of  the 
art  of  lace-making  in  Burano,  arose  out  of  the 
great  distroRS  which,  in  18T2,  overtook  iti  inhabit- 
ants. The  extraordinary  Hc^erity  of  the  winter  of 
that  year  rendered  it  impossible  for  the  poor 
fishermen,  who  form  the  population  of  the  island, 
to  follow  their  calling.  So  groat  was  the  distress 
at  that  time,  that  the  fishermen  and  their  families 
were  rednceil  to  «  stnte  bordering  on  starvation, 
and  for  theii  relief  contributions  were  male  by  all 
classes  in  Italy,  including  the  Pope  and  the  ^King, 
This  charitnblo  movement  resulted  in  theooUcction 
of  a  fund  of  money,  which  sufficed  to  roHeve  the 
immediate  distress  and  leave  a  Hurplua  applicable 
to  the  establishment  of  a  local  industry,  which 
seems  to  be  not  uiilikely  to  permanently  increase 
the  reaourcefi  of  the  Burano  population. 

"Unfortniiately,  the  industry  at  first  fixed  upon, 
namely,  that  of  t)i.v  milking  of  fishermen's  nets, 
gave  no  practical  result,  the  fishermen  bcin?  too 
poor  to  purclinso  the  nets.  It  was  then  tnat  a 
suggestion  was  mnde  by  Signer  Fombris  that  an 
eirart  should  bo  madi.'  to  revive  the  ancient  indus- 
try of  lacc-makiiig.  Princess  Chigi-Giovonelli 
and  Countess  Andrinna  Morcello  were  asked  to 
interest  themsolres  in  and  to  patronise  a  school 
for  this  purpose.  To  this  application  tliose  ladies 
yielded  a  ready  a^si'iit,  and  at  a  later  ptriod 
Queen  Margut-rifc  graciously  consented  to  biooine 
(as  lier  Uaj'^sty  stilL  is),  the  prcaident  of  the  iuati- 
iutioii. 

"Wlicn  Counti'SS  llarecllo  (who  from  that  time 
has  been  the  life  and  soul  of  the  uudtrtaking) 
began  to  oooupy  herself  with  the  foundation 
of  the  school,  she  found  an  old  woman  in  Burano, 
Cencia  Bcarpanile,  who  preserved  the  traditions  of 
the  ait  of  lace-making,  and  continued,  despite  her 
seventy  years  and  upwards,  to  make  "Burano 
Point."  As  she,  however,  did  not  underetniid  the 
method  of  tcncLinQ-,  the  assiatonco  was  secured  of 
Madams  Anne  Bclloi-io  d'Este,  a  verj-  skilful  and 
intelligontwoman,forsoinetimemistressaf  the  girls' 
Mhool  at  Burano,  who  in  her  leisure  hours  took 
lesions  in  lace-making  of  Cencia  Scarpanile,  and 
imparted  her  knowlcrlgc  to  eight  pupils,  who,  in 
aousideration  of  a  small  payment,  were  induced  to 
learn  to  make  lace. 

"As  the  number  of  scholars  increased,  Madame 
Bellorio  oocnpied  herself  exclnaively  in  teaching 
lace-nuUdng,  which  she  has  continued  to  do  with 
snrprinng  results.  Under  Madame  Bellorio's 
tnitioa,  the  sohool,  whioh  in  18T2  consisted  of  the 
ei^t  pupils  (who  received  a  daily  payment  to 
indnoe  them  to  attend),  now  numbers  320  workers, 
paid,  not  by  the  day,  but  according  to  the  work 
eaA  pwforms.  In  this  way  they  are  ei^uitably 
dealt  with,  their  gains  deipemding  on  their  indi- 
vidnal  akiU  and  induttiy. 

"In  Burano  everything  is  extremely  oheap,  and 
ahninble  abode  capable  of  aooommodatiii^  a  smi^ 


family  may  be  had  for  from  600  to  V.OOOIaliu 
Eire.  It  is  not  a  rare  oocnrrenca  to  find  ^jtnf 
girl  saving  her  earning*  in  the  lace  •cbod,i& 
order  to  purchase  her  Uttle  dwelling,  that^Ml 
take  it  as  a  dower  to  her  huaband.  Nearly  dl  Oi 
young  men  of  Burano  seek  their  wiTeifroiDiBBj 
the  lacewomen,  and  the  pariah  priest  tepoittd  ImI 
year  facts  which  ahowe<d  concliuively  tint  tti 
moral  condition  of  the  idand,  conaeqnad  ■  tk 
establishment  of  the  laoe  acbDoI,  has  imprmd  a 
a  Teij  striking  degree. 

"llielace  made  in  this  school  is  nolonnrs- 
clnsiTelv  confined,  as  in  the  origin  it  wai,  to  Banu 
Point,  Dut  laoas  of  almost  any  design  or  moddiR 
now  undertaken* 

"  In  order  the  better  to  carry  out  the  chaneteof 
the  different  laces,  the  more  apt  and  inteDigidgf 
those  pupils  whose  task  it  is  to  trace  ont  in  Ihnj 
the  design  to  be  worked,  have  the  sdnotan  e( 
being  educated  bymeana  of  drawing  leuonina 
professional  artists. 

"The  320  workwomen nofremplored an firiU 
into  seven  sections,  in  order  that  cacn  may  oontiait 
in  the  same  sort  of  work,  and  as  far  as  piMible. 
in  the  same  class  of  laoe.  By  this  method  mi 
one  becomes  thoroughly  proficient  in  her  (m 
special  department,  ezecotea  it  with  pslR 
faoility,  earns  consaqnantly  more,  and  tha  tiai 
on  its  part  gets  the  work  done  better  and  dmf^ 
(although  of  coarse  cheapitess  must  alwaj)  bt 
very  reUtiv^." 

XXVII.  Besides  speoimena  of  laoe  now  made  it 
Burano,  on  the  table  before  na,  I  can  ahow  yes  tm 
slides  of  the  laoe.    The  first  (Fig.  6)  is  a  nisdli- 


I  Necdle-paiat  Imc    ] 

point  lace,  "i  brides,"  with  a  marked  a 
It  is  rather  in  the  s^le  of  so-called  iigttt 
designs.     The  second  (Fig.  7)  is  more  in  wilfl' 
Fio.  7. 
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ftf  17th  oentoiy  Venetiazi  needle-point  lace,  with 
i  grbimd  of  hexagonal  "  brides  "  with  "  picots." 

rfe  have  now  to  consider  machine-miEtdo  lace. 
Ijid  in  approaching  this  section  of  my  lecture,  I 
siiiBt  tell  you  beforehand  that  it  is  difficult  to 
ittempt  to  give  a  short  description  of  the  process. 
M  course,  if  we  had  had  to  discuss  the  mechanism 
3f  man,  why  and  how  his  mechanism  permits  the 
maniifacturc  of  lace,  in  the  same  way  that  we  may 
(Kamiaa  the  laoc  -  making  machine,  the  human 
machine  would  be  the  more  wonderful  of  the  two. 
Biin,  whereas  I  have  devoted  two  lectures  to  pro- 
pewcB  of  making  lace  by  hand,  and  now  propose 
merely  to  give  a  portion  of  a  lecture  to  lace- 
making  by  machinery,  you  will  not  suppose  that 
Qua  determines  the  relative  importance  between  the 
fewo  branches  of  lace-making  by  hand  and  by 
machinery. 

Mr.  WUliam  Felkin  has  written  a  considerable 
vrork  upon  the  lace  machine.  He  shows  that  it  is 
rety  much  from  the  art  of  knitting  that  we  trace 
fhe  origin  of  the  machine  for  making  lace. 
Knitted  caps  and  hose  date  in  England  from 
file  end  of  the  loth  century  at  least;  as 
various  Acts  of  Parliament  testify.  Knitted 
■lockings,  however,  possibly  from  the  difficulty 
of  forming  the  heels  and  feet,  seem  to  have  been 
later,  for  Henry  YIII.  is  S€tid  to  have  had,  for 
onfinaiy  wear,  cloth  stockings,  **  except  there  came 
from  Spain  by  chance  a  pair  of  silk  stockings." 
Even  as  late  as  1610,  **  so  unfashionable  were 
rcmng  gentlemen  commoners,''  that  George 
Kadcuffe,  writing  from  University  College, 
)zford,  to  his  mother,  asks  for  a  green  baize 
able-cloth,  ''of  which,  if  too  little  for  my  table, 
'.  will  make  a  pair  of  warm  stockings. '*  But  some 
7  yeara  previously  to  this,  the  town  of  Sheffield 
an  cJaim  the  credit  of  having  given  from  its  trust 
onda  13s.  3d.  to  **  William  Lee,  a  poore  schollcr 
f  Sheffield,  towards  the  settynge  him  to  the 
rniversity  of  Chambridge  and  buyingc  him  bookes 
ad,  famiture."  This  William  Lee,  who  became  a 
Lerm^man,  was  for  some  reasons  expelled  from  his 
ollflfie  (St.  John's),  where  he  held  a  fellowship. 
Le  appears  to  have  married  an  innkecx>Gr's 
snAhter,  and  after  the  loss  of  his  fellowship  soon 
all  into  extreme  poverty.    In  his  distress  to  find 

■oaroe  of  income,  his  inventive  faculties  were 
aHad  into  l>lay.  The  only  support  for  his  wife 
ad.  duld  appears  to  have  been  derived  from  the 
ale  of  hand-knitted  stockings.  Sitting  con- 
tantly  with  his  wife,  the  scholar  often  fixed  his 
bttention  on  her  dexterous  management  of  the 
leedles.  In  course  of  time  he  invented  a  mc- 
fli^w<<ft1  contrivance,  by  which  stockings  might  be 
nore  quickly  knitted  than  by  the  hands.  This  is 
ranerally  accepted  as  the  first  stocking-loom. 
Che  news  of  this  invention,  which  was  at  once 
fUBOffOMed  as  a  formidable  rival  to  hand-work, 
IDon  spread,  but  the  antipathy  to  it  prevented  its 
IgymninR  onoceMful  in  England.  Queen  Elizabeth 
Pil^airdea  with  contempt  a  man's  invention  of  a 
jiMirihnTilonl  weaver  ox  stockings,  and  the  Bev. 
miliam  Lee's  petition  to  her  Majesty  for  Boyal 
pBitroiiage  paased  unnoticed.  From  James  I.,  Lee 
nlned  $3  httle  encouragement.  He  accordingly 
ivevt  tQiPnmoe«  Hemy  lY.  and  his  minister  Sully 
irwarily-  flgpotaed  his  cause,  and  matters  went 
pflraspctoiu&  ^th  Lee  until  his  death.  It  mieht 
bom  tins  be  supposed  that  France  remained  in 


solitary  possession  of  this  valuable  invention,  but 
Mr.  Fellan  tells  us  that  Mr.  James  Lee,  son  of 
Bev.  William  Lee,  soon  after  his  father's  death, 
determined  to  transplant  the  manufacture  of 
knitted  stockings  by  machines  to  England.  He 
accordingly  brought  frames  and  experienced  work- 
men to  London,  and  started  operations  in  Old- 
street-square.  Upon  this  becoming  known,  a 
spirit  of  imitation  seized  different  people.  Stocking- 
knitting  frames  were  set  up  in  Nottingham. 
Venice,  the  old  home  of  artistic  lace-making,  was 
almost  foremost  in  striving  to  establish  stocking- 
knitting  factories,  but  her  attempts  in  this  direction, 
through  lack  of  skilled  workmen,  who  should 
replace  plant  as  it  was  worn  out,  soon  collapsed. 
England,  however,  rapidly  developed  the  number 
of  her  stocMng  looms,  and  between  1670  and  1695, 
upwards  of  400  such  machines  were  exported 
to  Franco,  Flanders,  Spain,  Italy,  and  Bidlj. 
The  English  Legislature  about  this  time  placed  its 
veto  upon  such  exportation.  The  manufacture  in 
this  country  continued  in  great  force.  Charters 
were  granted  incorporating  companies  for  the 
working  of  stocking  machines,  and  Parliament  was 
called  upon  to  consider  petitions  from  the  various 
manufacturing  centres.  In  1758,  Mr.  Jedediah 
Strutt  introduced  a  method  of  ribbing  stockings  as 
they  were  made,  and  the  machine  for  so  doing  was 
called  the  Derby  rib  machine.  Other  modi  ^ca- 
tions of  the  stocking  machine  followed.  It^^as 
about  this  time  that  taste  for  lace  ruled  that 
meshed  grounds  lightly  sprinkled  with  small  orna- 
ments should  be  the  most  fashionable  laces.  Hence 
fine  meshed  fabrics  like  net  and  tulle  seem  to  have 
arisen.  Manufacturers  in  London  and  Notting- 
ham applied  themselves  to  make  lace  net  upon 
stocking  frames,  about  1770,  and  so  far  as  plain 
nets  wore  concerned,  they  were  successful  in  pro- 
ducing looped  net  fabrics  of  perfect  regularity. 
Early  iu  the  present  century,  Mr.  Heathcoat,  of 
Nottingham,  invented  a  machine  for  making 
bobbin  not.  After  him  came  Mr.  John  Leaver, 
whose  lace-making  machines  and  modifica- 
tions and  improvements  of  them,  to  which 
have  been  applied  the  apparatus  of  the  cele- 
brated Jacquard  loom,  are  in  use  at  the  present 
time. 

XXX.  Broadly  speaking,  lace-making  by  ma- 
chinery is  more  nearly  like  the  pillow-lace  making 
process  than  that  of  needle-point.  The  machine 
contrives  to  twist  any  desired  threads  around 
one  another.  In  pillow-lace  making,  besides 
twisting,  we  have  plaiting.  This  plaiting  has 
not  been  reproduced  by  the  majority  of  lace 
machines.  Quito  recently,  however,  a  French 
machine,  caUed  the  '*  Dentelli^re "  has  been 
invented  to  do  plaiting.  Time  will  not  allow 
me  to  refer  in  detail  to  the  **  DentelU^re,"  of 
which  a  description  has  been  published  in  a 
journal,  entitled  La  Nature^  dated  3rd  March, 
1881.  Whilst,  as  we  shall  see,  the  ordinary  lace- 
making  machine  belongs  to  the  family  of  weaving 
machines,  the  ' *  Dentellidre  "  more  nearlv  resembles 
the  pillow  of  a  lace  worker,  with  the  threads 
arranged  over  the  pillow.  In  general  appearance 
it  looks  something  like  a  large  semi-circular  frame- 
work of  iron,  wi£  thousands  of  threads  frpm  tbe 
outer  semi-circle  converging  to  the  centre,  repre- 
senting the  table  or  pillow.  Over  this  centnd 
table  is  the  apparatus  which  holds  the  end  thzeada 
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•ida  by  ride,  »nd  which  regulates  the  i)lsifiiig  of 
them.  The  co«t  of  produdng  Uce  in  thie  mamwr 
ia  Mid  to  be  greater  than  by  bend. 

XXXI.  In  respect  now  of  theUcemacliiiiewhich 
isin  common  oae,  I  would  oskyou  to  reflect,  that  the 
meolieiiiBm  to  obtain  and  reo^ulate  the  motdons  of 
each  thread  ia  intrioate,  ana  repTesents  the  snni 
total  of  much  scientific  thought,  and  its  application 
to  guide  practice  over  a  long  course  of  years.  Of 
the  number  of  threads  worked  by  a  Leaver's 
madhiue,  like  that  described  in  the  Journal  of  the 
SbciduD/^W«(18thand'25th8ept.,I874).itmaybe 
flufficunt  to  say  that  there  may  be  some  8,880.  Of 
course  the  pattern  to  be  worked  into  luce  govema 
the  number  of  threads.  To  produce  the  pattern 
shown  in  the  Journal  above-mentioned,  48  Dobbin 
OT  shuttle  thrcodB,  and  100  beam  or  warp  threads 
were  employed  foreach  piece  of  lace.  Sixty  pieces 
of  lace  were  simultaneously  wroueht,  and  thus 
sixty  times  148  threads  were  brought  into  opera- 
tion. This  gives  a  total  of  8,880  threads.  Now, 
each  of  these  8,880  threads  hod  iia  own  particular 
duty  to  perform,  and  I  hope  to  be  able  to  coi 
to  you  some  alight  notion  of  these  duties. 

XXXII.  The  threads  in  a  Leaver's  lace  machine 
then,  may  be  divided,  as  they  are  in  the  loom,  into 
two  sets,  the  one  which  we  ma;  call  thowaip  crbeant 


Fia.  9. 


of  the  weft  threads.  Tha  wazp  thicad  m 
arranged  in  travs  or  trmtaam  beneath  Om 
above  which,  and  bertween  it  and  the  cjGiA 
twisting  of  the  weft  with  the  w*cp  thread 
place.  The  ni^lies  of  the  weft  Umadi  ii 
tained  in  flattoied  rada  or  bobbsna,  iriiich  t 
ahape  as  to  be  convenianUy  psaaed  betwt 
stretched  warp  threads.  Each  bobbin  for  tl 
thread  can  contain  about  120  yaxda  of  tbica 
most  ingenious  mecbaniam,  -varying  dfgi 
tension  can  be  imparted  to  tha  warp  a 
threads.    The  bobbms  of  the  weft  thnuik  < 


threads,  and  the  other  the  weft  or  thatUe  fhreadi. 
Tb»  «ikU  of  both  seta  of  threads  an  fixed  on  a 
fljiinder  or  laoe  beani,  which  ooR^eponds  in  ita 
we  with  the  first  row  of  pina  on  the  pillow,  in 
jillow-laoe  making.  Hie  snptjy  of  the  threada, 
warp  and  weft,  is  held  by  reeU  or  bohhiss.  The 
nelf  of  the  warp  threads  are  different  from  thoae 


made  to  oadllatB,  and  thnio^  fth  aa^Ut 
threads  twiit  themi^TM,  orbMiiMa  tvirii 
the  waip  threada.  Aa  tbm  IwhllMa  Ma 
oomba  paanng  fbroa^  both  m^^mftl 
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the    twistiDga.     Thns   the    ot^iii»rj   wid  ths  siringiiig  or  pendnlum-lilie  osoilUtioiu 

kde  lace  mtty   eeoerBUy   be  detected   of  tiie  bobbin  or  weft  thteAds  between  the  warp 

irened  twisted  Uiieadi.     In  it  will  not   threodi. 

f  pikilang,  Bach  as  we  Snd  in  pillow-  p^g^  13_ 

)  nude  by  the  "Dentelli^re"  machine. 

,  moreover,  trace  in  machine  laoe  any 

1   of    bntton-hola- stitch  work,   as    we 

leedle-point  work. 
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HE 

^m, 

|KE 

^^ 

j»?^^^jra^ 

m 

-nude  Uce.    Mechlin.    Eulf  IStli  «atiiiT. 

.  The  diagramB  (Figs.  6,  9,  p.  806)  are 

o  show  the  effects  obtained  tw  vary- 

aions  of  weft  and  warp  threads.     For  I      *  i  •  -  mw    V  -      t 

(  the  weft  threads,  bbbh,  in  Pig.  8, 

f'be*'w:i  ^^^As.  ^^ii^^rr^^^-^^'V-^^^p^^ 

i  warp  thread  ^t  6  t  6)  be  taut,  and   *  *<^**''  of  part  of  a  laoe  machme,  showing  E,  tiie 

bread  (a  in  Fig.  9)  slack,  then  the 

ds  will   be  twisted  on  to  the    warp  ^o.  U. 


it  the 

risting  in  both  these 

on  of  the  movements  of  the  ' 

in  this  matter,  namely,  the  n  jv 

to  side  of  the  beam  or  warp  tbreads, 


tune,  aro  most  mibtle.  Tbey  are  oloKly  related  to 
ihfl  Jaoqnard  BTStem  of  pierced  cardp.  The  machine 
lace  psttcm-drafter  haa  to  know  more  of  this 
mattacmatical  cfilculation  than  of  drawing  lines  and 
curves.  His  work  consists,  principaJly,  of  oolcu- 
lating  how  man;  holes  shall  be  punched  in  a  card, 
and  of  EcttKng  where  each  hole  is  to  be  punched. 
EiLch  hole  regulates  the  movement  of  a  thread 

XXXV.  We  may  now  look  at  a  series  of  apcci- 
mcns  of  machine -made  laces.  The  first  speeimcn 
{Fig.  11)  is  that  of  a  Flemish  pillow-lace  d!e8ign  of 
the  early  18th  century.  In  it  you  will  notice  the 
Tariegated  Fipperirarre  of  the  meshes  of  the  ground. 
A  thread,  you  see,  outlines  the  pattern,  which  has  n 
&ie  linen  appearance.  Now  the  manufacturer  (sec 
Fig.  IS)  has  merely  attempted  to  reproduce  the 
pattern.  His  meshes  are  reguW.  No  outiining 
thread  marks  thu  pattr'tn,  wlueb,  instead  of  being 
filmy.likolinenor  cambric,  is  ribbed.  This  specimen, 
recently  luado  iit  Calnii  with  a  Leaver  muchinc, 
which  ia  worked  upon  tlio  principles  I  have  above 
mentioned.  The  cost  of  thismachine  taceisls,  ^il.  a 
yard.andthcvnlucof  the  original  is  £1  oh.  perynnl. 
Thenpxtspecimr'n(Fip.  13,p.807)isthatofa]iiocoof 
MechlinpillowlHCeottholato  I8th  centurj-.  In  this 


laco,  the  i»rdoniMUin  wiiicB  u 
This  specim  en  was  mado  this  yew 
we  have  seen  machinc-madBuniti 
class  of  pillow  lace,  i.e.,  laoem  "m 
to  the  pattern.  Nov,  hawtm 
imitations  of  Valenciennea  lao 
may  remind  onrBolveB  of  tlia  a] 
made  Valenoiennea. 
XXXTin.  Heic,  now,  in  ] 


Vb  A^  Itto 


n  which  the  threads 
twisted  and  intercroasod.  Here  is  the  mechanical 
counterfeit  of  this  piece  [Fig.  U).  The  ground  is 
gimilnr  to  wire  netting,  while  the  threads  to  imitiite 
those  slack  twiatings  of  thn  original  are  rigid  and 
mnch  more  regular.  This,  too,  was  made  at  Calais. 
The  value  per  yard  of  the  hand-made  lace  is 
£1   10!i._,  whilst  tliat  of  the  machine  is  'Ig.  Od. 

XXXVI.  I  havenow  a  better  example  of  uiachine 
imitation  of  Mechlin  lace.  Here  is  the  original  lace. 
The  appearance  of  the  thread,  forming  blossoms, 
vhioh  seem  to  be  a  kind  of  sunflower,  a  series  of 

Gtab  around  a  dark  central  disc,  is  similar  in  tiieir 
McnesB  to  those  in  the  preceding  specimen.  Now, 
in  the  imitation  produced  by  the  machine,  we  have 
tn  ingenious  twisting  given  to  tho  threads  of  the 
ground,  whereby,  in  Tic 


quality  of  machine-made  T^enc 
at  Calais,  by  mubinet  T'"^il>f 
Nottingham.    Another  necdmM 


1  of  the  simple  twisted 


lideredto 


to  bo  as  itood  ■•  tlie  n 
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ft  the  ribbed  appeftrance  of  the  ^oae  pcr- 
•harp,clear,outuiuiigtbread,andthecom- 
wit;  taiitiiei<i  of  the  KTOuud,  and  of  the 
>eriea,  it  is  a  wonderlul  piece  of  imitation. 


PiO.  16. 

M 

j^^*^^^|yBfejw| 

j^M 

hHI 

J^  .^^"'3^ 

^^9 

l^i' J.^k 

^ 

WiWin«H)Otat !«•,  " i rtsMH- 

ITth  wntnlT. 

ceeding  is  aa  instructive  aa  it  is  entertaining ;  and 
I  doubt  veiy  much  if  anj'  one  adopting  it  vonld 

To  koov  th«  s^  aod  p«diffrc«4, 
OtpaintiDf  Fluiden  uid  TenlK. 

XLII.  In  the  times  of  the  Provence  romance 
nritera,  French  ladies  as  the}'  worked  sang 
"  Chansons  it  toile."  Italian  poets  have  sung 
the  praises  of  the  needle,  just  as  Taylor,  our 
Elizabethan  water  poet,  has  lauded  the  "  Needle's 
eicellenC7."  Some  verses  composed  by  Jacob 
Van  Eyck,  in  the  ITth  century,  upon  the  art 
of  lace-making,  and  a  French  epic,  entitled,  the 
"Bevolte  dea  Fassements,"  appeared  about  the 
game  time.  Pope,  EveljTi,  Swift,  Congreve,  and 
many  other  writers  of  the  18th  century  comment 
on  passing  fashions,  and  refer  to  laces  then  in 
vojTue, 

XLIXI.  One  of  the  latest  of  English  poets,  who 
Bccmsto  have  perceived  that  patience,  perseverance, 
gentleness,  should  predominate  in  the  character  of 
a  lacemaker,  is  Mr.  Lewis  Carroll,  who  has  im- 
mortaUyassociatodabearerwitbtheart.  A"beaver 
that  paced  on  the  deck,  or  would  set  making  lace 
in  the  bow,"  was  a  member  of  that  notable  iMnd 
of  personages  who  went  out  hunting  a  snai^.  But 
when,  as  the  poet  relates, 

Thp  Suota  and  tbc  Brakn  were  sharpeiuDg  b  opfide. 


liapUytd 


I  to  produce  works,  delusive 
rili  of  handicraft,  is  a  question  not  to  be 
•Aiuul,  if  answered  at  all.  For  anyone 
fo  fallow  the  history  of  the  art  of  lace- 


XLIV.  The  Barrister,  another  of  the  hnntiiig 
party. 

Tried  to  Appeal  to  ili  pride. 
And  vainly  proceeded  to  dte — 

llpd bwn  proved  ad  iDfringBmeatof  right ; 
But  the  BuriBtf  r,  wearied  of  pTftriitg  In  vain 
That  the  fieaver't  liioE--nuiluii;  tu  vtods— 

soon  fell  asleep,  and  leaving  him  in  that  condition, 
I  will  conclude  without  making  further  quotations 
from  this  strange  poem,  which  may  not  enlighten 
us  much  upon  the  art  of  lace-maldsg.  As  it  mellows 
with  time,  perhaps  it  may  fall  into  its  place  as  a 
stepping-stone  in  the  literary  history  of  lace- 
maUng. 

XLV.  It  has  been  a  privilege  and  pleasure  to 
me  to  have  been  permitted  to  deliver  tus  course  of 
lectures  upon  the  art  of  lace-making.  In  ofCering 
you  my  thanks  foryour  forbearance  with  my  short- 
comings, as  well  as  for  the  kind  and  appreoiative 
attention  you  have  evinced,  I  can  but  say  that  any 
dreariness  which  has  attended  my  own  person^ 
ofibrtshas,  I  hope,  been  relieved  to  some  extent  by 
the  excellent  illustrations  furnished  for  our  instruc- 
tion and  diversion  by  the  authoritde«  of  the  South 
Kensington  Museum,  Captain  Abney,  F.B.S.,  Sir 
William  Drake,  Mrs.  Egbert  Goff,  Mrs.  AJfred 
Morrison,  Mrs.  Enthoven,  Messrs.  Hayward,  and 
Messrs.  Howell  and  James. 


tB  imitBtign  of  Tenetiui  nndle-polDt  tace. 


in  its  literary  sapect,  there  b  plenty  of 
to  be  travelled  over.  Bnt  as  I  said  iu  an 
ictnre,  I  do  not  think  that  this  way  of  pro- 
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THE  BOOIETr  OF  ARTS'  PATENT  BILL." 
By  Sir  TredcriBk  J.  Branwell,  F.B.8. 


■"       Hie  Section  will  have  observed  that,  iu  the  (export  of 
the  oonuiuttee,f  which  has  just  been  read,  no  opmion  is 


has,  fran  time  to  time,  I 
monB  upon  tha  tubject ;  u 
thereto  by  tbc  obaervati' 
believed  to  be  prompted  \ 
lought  it  deidn 
thoroughly  well  gone  into.  1  had  the  houour  uf  read- 
ing a  paper  lai  the  Hubjcet  iu  the  month  of  November 
ot  1874,  vhieh  resulted  in  a  protracted  disuustuon,  and, 
I  am  glad  to  sav,  iu  an  olmoNt  unanimous  ezproHsion  iif 
opinion — an  opinion  fortified  by  tliot  of  nearly  eveiy 
journal  that  noticed  the  diHCUHaion,  and  the  journals 
that  did  so  vera  very  numerous— that  a  Tatoiit-law 
ntLfl  an  undoubted  neceatuty. 

The  variouH  Billa  introduced  by  the  late  Lord  Chan- 
cellor and  the  late  Attom^- General,  and  the  promise 
made  l^  the  Freaiilcut  of  the  Board  of  Trade  of  a  Bill 
next  year,  arc  proufrj  of  the  concurrence  of  the  Oovom- 
mcDttt,  both  poflt  and  prewjnt,  in  thia view.  IntheromiLrkH 
I  am  about  to  make  on  the  Society  of  Arts'  Bill,  I 
therefore  intend  to  take  it  as  generally  eoucedcd  tliat  I 
there  must  be  a  Patent-law,  aud  that  the  question  before  . 
UB  is  confined  to  the  consideration  of  what  should  be  the 
nature  of  that  Patent-law  ;  and  I  doubt  not  that  our 
Chairman,  in  inviting  the  meeting  to  discuss  this  paper, 
will  ask  members  to  be  good  enough  to  do  so  lu  the 
Riiritiu  whiohitis  written— namely,  to  consider  whether 
the  Bill  of  the  Society  of  Art«  ia  one  which  shonld  meet 
with  approval  or  otherwise,  and  not  to  discuss  the  ques- 
tion aa  to  whether  there  sliould,  or  should  not  be,  a 
Patent-Uw  at  all. 

At  the  beginnin);  of  its  last  Session,  the  Society  uf 
Arta  ^pointed  a  committee,  conaiating  of  the  chair- 
man of  tha  Society's  Council  (myself}.  Professor  Abel, 
Mr.  Alfred  Carpinael,  Sir  Henry  Cole,  Captain  Douglas 
Galton,  Mr,  W.  H.  Pcrkin,  Dr.  Siemens,  and  Mr.  H. 
Trueman  Wo(^d.  The  committee  cummenced  their  work 


by  drawing  up  a  aeries  of  quCHtions  as  to  the  mode 
irhich  a  Patent-law  should  be  framed,  in  regard 
certain  paints  specially  enumerated  ;  and,  having  done 
ao,  they  asked  their  Secretary,  Mr.  H.  Trueman 
Wood,  who  is  helping  here  to-day  as  one  of  tho 
Secretaries  cf  Section  G,  to  obtam  and  tabulate, 
for  the  information  of  the  Committee,  a  state- 
ment of  the  manner  in  which  those  various  poiuts 
were  dealt  with  by  the  Patent-laws  of  other 
'  '    1  with  this  information,  the 


liamcnt,  it  would  be  deurablo  tb 
thoroughly  canvassed.  Theytberel 
iotention  tosummon  a  moetiugof  tl 
the  vacation,  for  the  purpose  of  co 
discusdog  it.  Ouided  by  tbo  onin 
discussion,  the  Council  will  oithe: 
prevent  form,  or  will  make  snch 
be  deemed  expedient,  and  willtbei 
Bill  which  the  CouncU  of  the  ik 
desire  to  see  passed  in  its  entire 
that  I  am  acting  consistently  wi 
colleagues  on  the  Cooncil,  in  bring 
the  Mcuhanical  Section  of  the  G 
order  that  they  may  be  benefited  bj 
will  ensue  here,  and  the  opinion 
pressed. 

I  do  not  think  it  is  bx>  much  to  si 
of  Parliament  have  been  framed  ^ 
one  side  theie  was  the  puUio,  and 
patentee  ;  that  only  so  moch  ongh 
patentee  as  would  lead  Mm  to  com 
instance,  his  invention  to  the  pu 
attempt  should  be  made  in  subse 
oust  him  from  hia  privileges,  in  ore 
might  be  thrown  open  on  the  eazli 
the  paper  I  read  before  the  Soeiet 
have  aueady  alluded,  I  went  tnllj 
subject,  and  adduced  arguments  i 
interest  uf  the  community,  aa  bei 
development  of  an  invention,  tli 
pnblic,  but  individual  property, 
much  time  to  repeat  the  whide 
but  among  them  were  the  fcJl 
who  had  oapital  embarked  in  p 
to  see  that  plant  made  uaelew  b^ 
factnie  being  ohsnged  by  new 
unless  tbey  wan  tempted  117  tliei 
for  a  oertain  numbar  of  Te«n,  v 
upon  a  novel  oourse  whicli  would 
dating  the  oamtal  invented  in  tbe 
most  patented  matters,  altliou^ 
i«quiied  piaotical  development,  1 
can  only  be  aecnred  by  um  invca 
an  experimental  stage.  Undet 
patent,  the  manufaohuer  ia  v 
neoeMaiy   expense   for   thia,    am 
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luide  in  aoommimioation  to  the  Journal^  in  aiiBwer  to 
xu^uizy  why  liqcdd  fuel  was  not  employed  for  steam- 
iae  pmpoaes,  and  especially  for  steam  vessels.  He 
L,  tbat  so  mauT  attempts  in  this  direction  had  been 
le  and  publisned,  that  no  valid  patent  oonld  be 
■iiied,  uid  that  thus,  it  bein^  nobodj*s  interest  to 
b  the  invention,  the  invention  was  not  pushed, 
^  "Wma  not  brought  into  use.  I  am  quite  sure 
i  Mr.  Barfl  was  perfectly  ri^ht  in  his  view  of  the 
ft.  I  would  repeat  on  this  subject  that  which  I  have 
■m  quoted,  because  it  is  so  very  true  and  so  very  apt, 
JttpEeflrion  made  use  of  by  our  Chairman  of  to-oay 
Dr.  Siemens— namely,  that  for  the  interest  of  the 
WnnTiity,  if  an  invention  were  found  lyinr,  like  some 
phitti  ohild,  in  the  gutter,  some  one  should  be  selected, 
«•  foster  father,  to  take  up  that  invention. 
^Oda  need  of  a  patentee  in  the  development  of  an  in - 
Allan  was  the  first  point  the  committee  kept  before 
te.  The  second  point  the  committee  had  in  view, 
2*  that,  so  far  as  possible,  the  connection  between 
■  and  oatcnts  should  be  severed.  There  can,  I 
be  little  doubt  that  whether  in  regard  to  Uie 
granting  of  patents,  or  in  regs^  to  their 
lent,  or  in  regaM  to  the  trial  of  natent  actions, 
are  the  persons  least  adaptea  to  perform 
fonctions  properly.  No  one  entertains  a  more 
r  respect  thui  I  do  for  the  Bench  and  the 
of    England,    and    I    wish,   in  the  interests  of 


,  to  see  them  discharged  of  functions  which 
oertainly  they  ought  never  to  have  had  thrust  upon 

Vartanately,  having  regard  to  the  magnitude  of  the 
>iCftionfl  involved  in  patent  matters,  there  is  but  very 
\t  litigation.  In  the  year  1874,  it  was  ascer- 
for  me  that  there  were,  upon  an  average,  only 
patent  actions  which  went  so  far  as  to  be  heard  by 
Dort  of  first  Instance  in  each  year ;  and  I  have  no 
to  suppose  that  that  number  has  materially  in- 
ly if,  mdeed,  it  has  increased  at  all.  But,  with 
;  to  the  few  actions  that  are  tried,  a  very  consider- 
fe  part  of  the  expense  arises  from  the  elaborate  models 
im  are  needed  to  instruct  counsel  upon  the  subject, 
>  themselves  have  to  inform  the  Court,  and  also 
.jury  where  there  is  one.  And  further,  commonly, 
■ritoataoding  all  the  expense  that  is  gfone  to,  and 
'  na  that  are  taken,  the  litigants  have  the  chagrin 
\g  that  they  have  not  been  successf  ul  in  maUng 
Ives  understood  either  by  the  Court  or  the  jury. 
It  may  be,  not  even  by  their  own  counsel. 
MaMn^  thus  stated  to  you  the  history  of  the  Society  of 
■^^Billy  and  the  main  principles  upon  which  it  is 
*  I,  I  will  now  briefly  touch  upon  one  or  two 
leading  features,  showing  how  it  has  been 
.  with  tine  view  of  carrying  these  principles  into 
zeferring  the  Section  to  the  printed  memorandum 
baa  be^  distributed  amongst  them  for  further 
'ion  on  the  subject.  The  Patent  Bill  has  already 
\  in  txtetuo  in  the  Society  of  Arts*  Journal  of 

6,  1881,  and  a  few  copies  of  it  in  the  Parlia- 

alBT  form  are  here,  for  the  use  of  those  who  wish  to 
■rtui  the  exact  wording  of  any  particular  section. 
4  win  be  seen  by  the  memorandum,  the  first  proposi- 
^^  that  there  should  be  appointed,  in  lieu  of  the 
■■BS  CommiMrioxiers,  who  are  all  legal  officials,  a 
l^of  three  Commissioners,  one  of  whom  should  be  well 
li^ilnliKl  with  Engineering,  one  with  ChemistiT,  and 
1^  irith  Law.  Power  is  given  to  the  Commissioners, 
A  the  approval  of  the  Treasury,  to  appoint  the 
ifful  atafir.  It  is  intended  that  thcMe  Commissioners 
lijd  be  the  persons  to  grant  patents,  after  a  dight 
IHlBaiion  by  examiners,  not  as  to  novelty,  not  as  to 
Ittj»  not  as  to  suificienoT  of  invention,  but  simply  to 
pn»  that  the  necessary  forms  are  complied  with,  and 
It*  anffleient  description  is  given. 
tbe  OommissionerB,  also,  are  those  who  would  hear 
poritJOBS,  whioh  it  is  proj^osed  to  confine  to  per- 
•ndkO  tUege  that  the  InTentton  hat  been  frandnlently 


obtained  from  them.  They  are  also  those  who. would 
consider  as  to  Amendments,  and  as  to  Prolongations— and 
it  is  intended  that  both  Amendments  and  Prolongations 
should  be  made  more  easy  than  they  are  at  present.  And, 
finally,  it  is  the  Commisinoners  who  would  hear  patent 
causes.  This  remitting  to  the  Commissioners  the  trial 
of  patent  causes  is,  probably,  the  most  thorough  change 
made  by  the  Bill,  but  the  committee  consider  they  are  not 
without  a  preceident  in  the  matter.  It  is  now  many 
years  ago  since  the  Railway  Commissioners  were 
appointed  for  the  express  purpose  of  determining  ques- 
tions between  railway  and  canal  companies  ana  the 
public,  and  it  is  quite  certain,  that  if  it  were  found 
expedient  to  appoint  a  special  body  for  the  purpose  of 
determining  questions  which  involve  no  details  of 
machinery,  which  demand  no  knowledge  of  chemistry, 
but  which  are  simply  questions  of  contract,  or  of  the 
application  of  rates  and  charges  of  various  amounts  to 
various  circumstances,  still  more  is  it  needed  that  there 
should  be  a  special  tribunal  for  the  trial  of  patent  causes, 
involving,  as  they  commonly  do,  matters  with  which  no 
existing  tribunal  is  competent  to  deal. 

Amongthe  other  provisions  it  will  be  found,  on  examin- 
ing the  Bill,  that  tne  procedure  has  been  modified,  with 
the  object  of  helping  tne  patentee  to  obtain  his  patent 
more  easily  than  at  present,  and  more  cheaply,  and  also 
with  the  object  of  rendering  the  patent  more  secure 
when  he  has  once  obtained  it.  That  an  attempt  has 
been  made  to  settle  the  vexed  question  of  subject 
matter,  by  substituting  a  fresh  definition  in  place  of 
the  practically  obsolele  one  contained  in  the  Statute 
of  Monopolies— *' A  New  Manufacture  within  this 
Realm." 

With  respect  to  pleas  in  patent  actions  at  the  present 
time,  the  defendant,  even  if  he  has  undoubtedly  pirated 
and  used,  without  the  patentee's  consent,  a  valuable  in- 
vention given  to  the  public  by  the  patentee,  is  enabled 
successfully  to  resist  an  action  brought  against  him,  if 
he  can  prove  that  some  of  the  matter  comprised  within 
that  patent,  matter  which  he  has  not  infnnged,  is  not 
new,  although  the  particular  matter  which  he  has  in- 
fringed is  new.  He  is  fdso  enabled  to  succeed  in  his 
defence,  if  he  can  show  that  these  other  matters  which  he 
has  not  infringed  are,  inadequately  specified.  He  is  also 
enabled  to  succeed  in  his  defence,  if  he  can  show  from  a 
consideration  of  the  Provisional  Specification,  that  the 
matters  claimed  in  the  final  specification  were  not 
those  for  whioh,  strictly  and  legally  speaking,  the 
patent  was  g^ranted  It  is  true  that,  if  the  defendant 
succeeds  on  any  of  these  points,  the  jpatentee  can  com- 
monly cure  the  defect  in  his  specification  by  a  dis- 
claimer ;  yet  even  that  is  not  secured  to  the  patentee  as 
matter  of  right,  but  as  a  matter  of  grace  and  favour, 
and  is,  if  granted,  too  commonly  coupled  with  con- 
ditions. And  with  regard  to  this  question  of  want  of 
novelty,  it  is  sufficient  for  the  defendant's  purposes  if  a 
single  publication— say  in  the  British  Museum— of  60 
or  100  years  old,  not  looked  at  once  in  ten  years  pro- 
bably, and  utterly  unknown  to  those  engaged  in  the 
manufacture  to  which  the  patent  relates,  can  be 
raked  up,  and  can  be  shown  to  contain,  it  may  be, 
not  the  invention  as  described  in  the  specification, 
but  sometldng  which  mav  be  said  to  come  within 
the  general  terms  of  the  claim.  The  committee  who 
framed  the  Society  of  Arts'  Bill,  as  you  will  have 
gathered  from  what  has  already  been  said,  are  of 
opinion  that  it  is  contrary  to  the  interests  of  the  public 
that  a  patentee  should  be  deprived  of  his  invention  bj 
what,  after  all,  are  technicalities.  Further,  it  is  a  very 
common  thinff  for  a  patentee  to  obtain  Provisional  Pro« 
tection,  and  having  done  so,  either  through  being  too 
much  occupied  wiUi  other  matters,  or  through  being 
incompetent  to  develop  his  own  idea,  to  abandon  the 
further  proceeding  with  the  patent,  and  to  allow  his 
Provisional  Protection  to  lapse,  and  thereupon  the  Pro- 
visional Specification  is  made  public.  I  believe  I  am 
right  in  saying  that   something  liksb  ^  \a  «^  \pc^ 


ha  Uie  detaOs.  I  did  not  deem  it  wotih  taj  wfiife 
to  prooeed  under  tlu»e  oircnnKtanoM,  nod  It  is 
oertainlr  not  worth  the  while  of  any  roauufsotim  of 
ohain  oabUs  to  earn  oat  the  ideawUch  wasinmymind, 
and  in  that  Frovuioiutl  Specificatioii.  It  is  on  such 
gmmda  as  theap,  that  the  committee  who  have  pro- 
pu«d  the  Pat«mt  Sill  of  the  Society  of  Arts,  propose  the 
Floriidonal  Spedfication  shuuld  bo  ti  merely  temporary 
document,  and  that  it  iiltoiild  never  be  made  pablic  so  that 
whether  a  patent  be  KTaatcd,  or  whether  the  ftoviaioDal 
ProteotioQ  be  suSerea  to  lapse,  the  document  ahonld  be 
destioyed.  Similarly,  it  appeared  to  the  oommittee 
that  it  wa«  inexpedient  a  patent  should  be  reDdered 
invalid  by  any  dormant  publication,  such  as  a  book  in 
the  Sritish  Museum,  and  therefore  they  proposed,  that 
nnless  an  invention  can  be  proved  to  hare  been  in  use 
within  thirty  years,  no  mere  publication,  nnaooompanied 
by  use,  should  be  considered  an  antidpatian  of  a  patent. 
Withieepect  to  the  term  of  a  patent,  it  will  be  seen  that 
tile  committee  suggest  the  American  teim  of  1 7  yeaia, 
coupled  with  the  power  of  Prolongatiim  for  a  further 
11  yean.  The  term  of  17  years  has  been  talran, 
ooupled  with  thig  power,  in  pieferenoe  to  the 
l«nu  of  21  yean  proposed  in  the  Oovemment 
Bill  of  1879,  unaccompanied  by  Prolongatdon,  as  the 
oommittee  deemed  that  17  years,  if  the  patmit  were 
aacoessf ul,  would  aSord  the  patentee  sufSoient  remunera- 
tion, and  also,  that  having  once  eetahliahed  a  body  oom- 
petont  to  deal  with  patent  matters,  there  wo^  no' 
lon^r  remain  the  difficulty  of  obtaining  satdafaotoiT 
deouions  in  cases  of  Prolongation.  The  aoale  of  fees 
nopoeed,  in  order  to  obtain  a  patent,  is  that  of  the 
Qovernment  Bill  of  1879,  and,  as  regarda  the  Bub- 
■aqnent  payments,  is  practically  the  same  aa  was  pro- 
poMd  in  that  Bill. 

In  this,  the  mast  recent  Government  Bill,  provisions 
Tsre  made  for  the  cessation  of  the  patent  if  the  inven- 
tion  were  not  put  to  work  within  a,  given  time,  and,  in 
addition,  proviaionH  were  made  that  compulsory  licenses 
■honld  be  granted  by  the  patentee.  The  committee  of 
the  British  Asaociattoa  which  comddered  the  Government 
Bill  of  1879,  jdxougly  urged  the  undeairahility  of  the  flist 
of  these  proviaioue,  and  pointed  out  that  where  a  patentee 
was  bound  to  grant  a  hcense,  there  was  no  reason  why 
be  ahould  he  deoriTed  of  his  patent,  if  he  himself  failed 
to  pat  it  to  work,  and  they  gave  instances  in  which  it 
wtnild  be  extremeir  difBcult  for  the  eat«Dte«  to  obtain 


Sir  *"*•""'"  BndT  said— I  shonld 
the  Inventora'  Inslatate,  toezpreM  D 
at  the  lucid  andadmiiahle  diaoonrw 
to.  im  now  the  Patent-law  has  bM 
go  to  law,  and  ithasdeatrojedalmo) 
that  wonld  have  been  granted  if  w 
law.  The  sodetj  which  I  repres 
cheap  patents,  and  the  only  part  • 
don't  think  will  meet  the  views  of  t] 
tute  is  that  the  fees  are  not  redno 
what  we  think  would  be  advisable. 
a  Tei7  nniighteouB  thing  to  tax  any 
eiclnsiTely — that  taxes  ought  to  be ) 
further,  that  it  is  not  right  to  tax  ii 
tionlailf  to  tax  that  brain  power  i 
rest  the  advance  and  the  pioiperit 
of  this  great  nation  We  hare  sdro 
progress  towards  aheap  p«tenta  tl 
and  we  think  that  the  Fktent-law 
be  more  our  model  than  it  is  na 
the  county  should  not  make  i 
Mtents,  other  than  what  is  ne- 
the  Fatent-ofBoe^  and  to  provide 
patcmtees  ij  having  a  PfP'*  tegist 
endorse  the  views  of  BirnedaTiak 
proprie^  of  having  a  flist  *■*""<"  i 
tar;  chuacter  aa  proposed  in  this  I 
the  Patestriiffioe  ought  to  be  atda  to 
anoe  to  inveDton  tut  i*  possible,  fo 
hetetofcve  haa  been  for  a  pate 
patentee,  to  asoertun  what  baa 
rei^sters  have  been  so  imperfect,  a 
mffViy*g  ^vratwiufi^^  ig  Bach,  that  t 
offloe  on^t  to  be  «tK*niaed  in  sm 
able  to  ^ve  advice  aodasaistaiioe  b 
vent  tJkeu  fnu  mnniD  v  thei^  beadi 
oonuDOoIj  bappens  now  that  the  : 

rtent,    whetW  the  rightful  own 
not.     It  it  impoasilue  to   sapp 
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y  ol  tlie  maa  who  owiis  it.   The  law  cannot  give  Tioiuly  taken  out,  or  some  suggeation  made  to  him, 

n  from 
indeed, 

_  ^      ^  ^  —  ^ „„  ^j  -,j,^^w»...Q  wO  patent 

r©  inTenton  generally,  oecauae  it  will  be  a  very  agenta,  who  do  not  always  advise  dudnterestedly. 
thing  for  any  person  to  oontest  a  patent  which       ^,  ^^^^    r  -    l     -  x.  ^        i_  ^       .*  .^ 

en  granted  under  the  provisions  of  this  Bill:  .  *''  B*nr-I  just  wish  to  ask  one  question,  if  there 
IS  now  I  am  not  wrong  in  saying  that  Sir  Henry  »«  any  roedal  reason  for  making  the  payinent  at  the 
%  who  has  enriched  the  whole  world  by  his  in-   «pd  of  the  fourth  year  so  great  as  £10.    We  know  that 


M,  Las  been  put  to  enormous  expense  to  defend  t^^  ^"o  a  grwt  manv  patents  that  m  four  years 
f  against  certain  patents  whiiS^ere  lying  <»J?io<^  have  paid  themselves  and  this  tax  of  £10  seems 
Bt,   and  has  been  obUged  to    compensate  the  ^^^cr  {"gh.    The  great  advantaw  of  an  improved 

rf  them  rather  than  go  to  hiw  in  such  cases.  I  fate^t-law  would  be  that  it  would  give  men  a  greater 
then  are  several  other  instances  in  which  a  small  "^^e"^*  ^  ^'^^^  "^oj«»  a«  they  would  have  soma 
t  has  ooet  £60,000  or  £60,000  to  defend  it,  which  eaco^^wgement  to  study  what  they  were  doing  every 
t  be  the  case  under  such  a  BiU  as  this.  Further,  in  ?*y»  T^^'^.  *  ^®^  ^  \*»  improvement,  and  get  a  patent 
eecnt  day,  the  inventive  genius  of  our  people  should  ^^I  }^^  improvement.  But  I  merely  wish  to  adc 
mnged  in  every  possible  way.  This  is  a  small  ^^t^«r  ^.  payment  of  £10  at  the  end  of  thefourth 
ly.  We  cannot  compete  with  Urger  countries,  ^^  ^  ^<^*  ^»^«'  *^^  '^  ""^^  ^• 
I  we  utilise  the  brains  of  our  people,  and  give  them  sir  Frederick  Bramwell— The  payment  at  the  end 
■fetanoe  of  the  Patent-laws,  which  will  encourage  of  the  fourth  year  instead  of  £10  w  £30. 
DiTentive  genius.    You  spoke,  sir,  just  now,  about 

ienignw,  whom  I  am  very  ^lad  to  see  in  the  room.  Br.  Siemens,  F.B.  8. — If  anything  were  needed  to  show 
ave  that  I  am  right  in  saying  that  he  could  not  get  the  difficulty  surrounding  the  framing  of  a  good  and  just 
(lent  in  Germany,  and  wo  have  had  the  advant^g^   Patent-law,  the  observations  that  have  faUen  from  the 

■plendid  genius  and  of  his  inventions,  which  we  lest  two  speakers  would  furnish  incidental  proof.  Mr. 
1  not  have  possessed  but  for  the  Patent-law.  I  Head,  who  is  so  well  known  for  his  mechanical  talent, 
e  there  are  other  instances— not,  perhaps,  of  such  suggests  that  the  obtaining  of  a  patent  should  be  made 
tent  as  this — and  therefore  I  say  that  it  is  of  the  very  difficult — that  the  patentee  should  not  only  prove 
Mi  possible  moment  to  this  commercial  country  to  that  he  had  novelty,  but  that  he  had  usefulness.  X  am 
nge  the  inventive  genius  of  our  people  to  the  afraid  that,  if  that  suggestion  were  adopted,  many 
Mfc  poesible  extent ;  and  I  don*  t  think  there  can  be  valuable  patents  would  faU  to  the  ground  or  oe  stillbom. 
bfeetion  in  the  mind  of  any  sane  man  to  extend  It  is  the  very  essence  of  an  invention  that  it  cannot  be 
alt  over  a  period  of  17  years,  as  this  Bill  proposes,  worked  in  ite  first  conception,  because  an  invention  is 
idd  have  preferred  20  years,  as  in  recent  JBills,  not  a  mere  idea.  An  idea  may  strike  the  mind  at  one 
he  nil  provides  a  power  of  extending  the  term  instant,  but  an  invention  is  necessarily  the  result  of 
'  eertain  droumstanoes.  labour — ^mental  and  physical— and  of  expenditure,  and 

tiiere  is  hardly  an  invention  ever  brougnt  out  that  in 
.  Jeremiali  Head  —As  one  of  the  numerousdass  of  its  first  stage  would  have  stood  such  a  test.  I  cannot 
tees,  I  have  asked  for  a  moment  or  two  to  pay  my  agree  with  Mr.  Head  in  supposing  that  all  those 
mm  of  thanks  to  Sir  Frederick  Bramwell  for  inventions  that  have  not  taken  immediate  effect,  and 
g  brought  this  question  before  us.  I  can  enridied  the  patentees,  are  so  much  loss  to  the  country. 
■e  an  he  says  of  the  way  that  the  law,  as  it  now  On  the  contrary,  although  the  inventor  is  to  be  fdt 
i^  eeeme  to  punish  the  patentee  as  much  as  ever  it  for    who     has    not    reaped   any    benefit    from   his 

A  man  inio  has  an  invention  has  no  way  of  invention  and  for  his  labour,  yet  the  pubUo  at 
ring  the  information  necessary,  except  by  appeal-  large  ^  profite  by  it,  because  it  may  xorm  the 
be  a  patent  agent,  and  although  there  is  no  stepping-stone  for  somebody  else  to  carry  the  idea 
ato  doubt  that  patent  agents^  as  a  rule,  are  honest,  to  ite  practical  point.  The  Patent-law  must  not  be  based 
iii  olear  that  their  interest  is  rather  in  favour  of  npon  the  idea  that  all  difficulties  will  be  done  away 
mging  a  man  to  go  on.  The  patentee  goes  on  with,  that  all  men  are  to  be  made  happy,  and  that  thero 
nmds,  before  he  can  complete  nis  patent  some-  is  to  be  no  legal  contention  of  any  sort.  That  would  be 
(like  £40,  and  in  three  years  time  he  has  to  spend  a  chimera  sudi  as  could  not  reasonably  beeiroeoted.  H 
Mr  £50.  That  is  a  very  large  sum  of  money,  it  is  difficult  to  establish  a  title  to  landed  property^ 
^  it  does  not  at  all  indude  what  he  has  surdy  it  may  be  reasonably  supposed  that  it  ie  aa 
pend  in    experimente.     It   is    proved,  by   the   difficult  to  esteblish  a  title  to  the  product  of  the  mind  z 

immber  of  patents  that  are  oropped  at  the  and  all  we  can  do  is  to  render  the  administration  of  that 
la  stages,  that  it  would  be  Detter  if  a  property  as  simple  and  as  just  all  round  as  it  possibly 
ftj  of  them  had  never  been  taken  out.  They  can  be  made,  numanly  speaking.  The  Patent-law 
i^en  found  dther  not  to  be  now,  or  the  inventors  trorked  out  nominally  b^  the  Society  of  Arte,  but  in 
int  ready  to  incur  lightly  the  ffreat  expense  of  reaUty  by  mv  excellent  f  nend.  Sir  Frederick  BramweU,. 
K^  them  to  perfection,  finding  after  two  or  three  u,  I  think,  the  best  considered,  and,  perhaps,  the  meet 
bSiat  they  haa  better  drop  them,  after  having  lost  perfect  attempt  at  a  just  and  eqmteble  law  on  ib» 
K  money,  of  time,  and  of  thought,  and  that,  in  subject ;  and  1,  as  one  of  the  committee,  can  only  hope 
bej  were  not  the  men  to  bring  out  the  thing  at  that  it  will  find  favour  in  this  Section  in  order  that  it 
O  doubt,  according  to  our  present  law,  the  Patent-  may  be  strengthened  by  the  weight  of  the  British 
^•e  got  the  man's  fees,  and  does  not  seem  to  care.  Association,  and  that  the  Legislature  of  the  countrj 
■It  man  is  a  disappointed  man,  and,  therefore,  I  may  take  a  similar  view.     It  is  idle  to  discuss  partial 

ihat  it  ia  a  disadvantage  that  he  should  have  questions  connected  with  such  a  law,  as,  for  instance^ 
S  hie  time  and  his  money  over  an  invention  that  the  fees  to  be  paid  by  a  patentee  should  be  a  gieai 
•  had  better  have  been  brought  out,  if  at  all,  deal  less.  It  is  now  proposed  also  to  extend  tiia 
9Be  one  else.  I  did  not  quite  gather  from  operation  of  the  patent  over  21  years  instead  of 
>'l^iTi''^v  Bnunwell  whether  he  proposed  in  this  17.  You  may  depend  upon  this  that  all  theM 
feat  there  should  be  any  way  or  any  body  to  whom  questions  have  been  very  carefully  considered  hj 
^mtcor,  setting  an  idea,  could  write,  on  paying  a  uie  committee,  and  also  tested  by  1^^  opinion,  and 
lee,  and  have  nis  ideas  submitted  to  some  sort  of  that  this  Bill  is  the  result  of  the  careful  and  long  medita- 
oloary  test ;  whether  on  payment  of  such  a  fee  he  tions  on  the  subject  by  Sir  Frederick  Bramwdl^  and 

be  referred  to  this,  that,  or  the  other  patent  pre-   of  the  disoussioDe  that  took  plaA^m  *Cdj6  ^^ntassSs^^K^^^ 


Xi.  H.  Tnuau  WMid_I  should  lUu  to  be  allowed 
to  uuwei  Bn  objeotion,  wbicb  hu  not  been  bnmgbt 
furwud  here,  bnt  which  haa  appeared 

pn 
uttiou  would  BiTG  the  Commiamonera  the  power 
of  itoppm^  laTention,  bj  refiuiDg  to  allow  aa  appltcant 
to  takfl  out  a  patent.  Now,  as  a  matter  of  fact, 
the  power  given  by  this  Bill  is  oontdderably  lew  than 
iLal  which  in  at  jiresent  poeeeised  bv  the  law  offloen 
of  the  Crown  ;  and  I  do  not  think  it  haa  been  anertfid 
that  the  present  Fateut-law,  whatever  elae  maj  be  its 
dafeots,  giTes  the  power  to  stop  inTention.  The  very 
alight  examination  permitted  under  this  Bill,  is  not  an 

---"—  --■ '^  jr  into  novelty;  it  is  merely  a 

o  enable  the  office  to  say  that 
n  respent  of  which  the  application  ii  made 
u  really  connected  with  Scionce,  or  Mannfaotares,  or 
Commerce,  and  ought  to  le  protected  by  a,  patent.  Hy 
only  reason  for  making  this  remark  now  is,  that  this 
objection  has  been  urged  very  strongly,  and  I  should 
be  glad  to  have  it  put  on  reoord  that  no  such  power 
«zists  in  the  BUI  Indeed  any  person  who  reads  it 
manfully  will   not  be  able  to  find  any  such  power 


1  the   Patent -laws.    They 


speaker  was  quite 

was  not  r  -   ■'- 
accepted  t 


right  in  snppoBi 
Bill  should  be 

Uae,  but  that  we  should 


demrable  that  there  should  be  examinations  u 
novelty,  bnt  no  eiftmination  as  to  utility.  There  was 
one  thmg  that  rather  struck  him,  and  that  wva  a*  *" 
tile  destruction  of  the  provisional  speciflcatioti. 
there  was  to  be  thia  dertmction  there  should  be  the 
most  stringent  safegnards  that  the  flnal  speeifioation 
floes  not  trangrexa,  or  go  beyond  in  any  way  tlie 
grounds  of  the  invention  at  the  time  it  was  granted. 

Hr  Fraderiok  Bramwall — Clearly  it  would  be  im^ 
possible  to  propose  the  destruction  of  the  provisioiial 

BpeoiSoation,   in    those  oases  where    the    pateni 

granted,   unless   there  wore   a  competent  ezamini 

to  see  that  the  oompletcd  speoifioation  did  not  go  beyond 
that  which  was  a  fair  development. 


very  glad  that  we  have  K 
examination  as  to  novelty.  It  is  on 
cult  things  to  determine  as  to  whett 
should  be  made  or  should  not  be  : 
dlfBcult  because  of  the  danger  of  la 
as  to  what  should  be  considered  to  ai 
invention.  I  think  I  am  right 
Gtermsny,  Dr.  Siemens  was  refuse 
regenerative  furnace,  on  the  gronnt 
a  cavity  had  been  heated  by  a  fire 
the  fire  being  removed,  the  heat  hai 
oook  whatever  food  was  put  within 
process  the  examiner  held  to  antidp 
furnace.  I  am  aware  this  is  an  exi 
may  he  said  we  might  reasonably 
inteUigent  examinations  with  regar 
I  very  much  fear  that  if  the  powai 

no\'elty  were  given,  even  if  gi 
dona  that  the  patentee  shall  havi 
. .  endorsement,  the  result  wonld  i 
Zt  is  said  not  to  be  ao  in  America ;  i 
deliberation  the  So<My  of  Arts  Cod 
oonolosion  that  it  was  beat  to  omi 
Bnt  I  am  rare  this  is  just  one  of  tboa 
the  Conndl  of  the  Society  of  Arts  n 

have  had  an  expresri<xi  of  opini 
,  iaent.  With  respect  to  the  suggei 
visional  speeiflcation,  the  clause  in  I 
Bob-aeotion  3 — sets  forth  that  "  On 
of  a  patent,  or  of  failure  to  prefer  i 
time  allowed,  the  provisional  aped: 
strayed  in  the  Fatent-offloe,  and  on 


HS  oouienu  anau  oe  lepi  seorei." 
to  prevent  fraud,  and  to  prevent  t 
final  or  complete  apeoificstaon  and 
that  which  Uie  patentee  never  in 
he  had  derived  mm  somebody  di 
provisional  protection — to  prsrent 
the  provisional  specifloation  ia  n 
whrai  yon  have  an  eumlner,  u 
Bill,  whose  dutj;  it  woold  be  to  aaoc 
pleted  specification  doe*  not  oiwtaiQ 
a  fair  dHVplonniMit  nf  that  Mwlaini 
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iaaal  ^pecifiomtion  di<rald  be  destroyed  as  being,  I  have  to  tbank  jou  most  warmly  for  the  doeo  atten- 

3e  pablic,  a  bar  to  fnrthar  improTement.    But  the  tlon  you  have  paid  to  a  subject  which,  although  it  is 

ion  whether,  in  those  cases  where  the  }>atent  is  done,   no  oubt,  of  great  importance,  is,  on  the  other 

lad,  the  prorisionalspeoifloation  should  bedestroyed,  hand,  an  extremely  dry  one.     The  question  of  the 

•  which  will  be  well  oonsidered  by  the  So<nety  Patent-law  is  one  I  hMve  studied  for  many  years,  and 
m  the  Orandl  finally  adopt  the  BilL  With  respect  I,  no  doubt,  have  worked  hard  in  the  pieparation  of 
m  anawHon  of  fees,  if  they  are  made  too  low,  I  am  the  Society  of  Arts'  Patent  Bill ;  but  Dr.  Siemens  wbs 
it  uisre  might  be  such  a  mass  of  patents  granted  pleased  to  give  me  far  more  credit  than  is  my  due, 

ttej  would  be  a  nuisance ;  and  I  cannot  help  and  omitted  to  tell  you  the  share  he  and  others  have 

ttiw  that  the  opponents  of  a  Patent-law  altogether  had  in  the  work.    He  did  not  tell  you  that  he  was  the 

H  ehocUe  at  the  notion  of,  say,  a  shilling  fee  or  chairman  of  the  succeesiye  committees  of  the  British 

pbg  of  that  kind.     I   am  aware,  on  the  other  Association  that  have  sat  on  this  very  matter.    It  was 

%  fliat  it  may  be  said  it  is  a  very  hard  thing  that,  the  fact  of  finding  mys^  in  the  position  of  chairman 

•In  a  man  of  great  ability  and  mgenuity  does  not  of  the  Society  of  Arts  that  led  me  to  suggest  that  the 

■l£10,  and  a  man  of  less  ability  and  ingenuity  course  theyliaye  followed  should  be  pursued  by  that 

h]Ae  former  should  be  debarred  from  the  protection  Society,  while  we  had  the  advantage  of  the   assist- 

pihelatter  can  get.     I  am  one  of  those  who  desire  ance  of  many  gentlemen  who  are    members  of   the 

louneetly  that  all  those  who  have  any  good  in  committee  of  the  Britii^  Association.    I  trust  the  Gom- 

lahonld  be  able  to  bring  it  out,  and  reap  advan-  mittee  of  Beoommendations  will  agree  to  the  demand 

I  for  themaelyes,  while  frying  the  benefit  of  it  to  made,  that  the  Patents  Committee  uiould  be  continued, 

%  hat  there  are  a  yanet^  of  things  we  should  and  you  may  reply  upon  it  that  when  the  Gk)yemment 

>  all  people  to  haye  if   it  were    possible,   but.  Bill  is  brought  forward  it  will  be  thoroughly  scrutinised, 

npfilj,  it  18  one  of  the  pains  of  poyerty  that  they  and  we  will  do  our  best  to  make  such  alterations  in  it 

m  have  them,  and,  therefore,  those  who  frame  a  as  will  bring  it  towards  the  measure  prepared  with  so 

itf   this  kind  haye  to  hold  the  balance  between  much  labour  by  the  Society  of  Arts. 

^«  ♦Tw^^^*  ««T-?ii  K™^r^ll  ISwTL.I™.  -I  attention  to  the  eloquent  address  of  my  fnend  Sir 

mmy  taken  out,  and  will  become  so  obnoxious  as  t?,«^^_:«l.  "R^o^-r^n    ^rk^  a»i.:^4.  i«  ^^^  :^^«u:*v  t  a-v-. 

a  tb  the  abolition  of  patents  altogether.    Let  me  ?^^®^"°^  ^'^^t  1  V^   #  ^^*  ^  ''''^  "?  ^H"^  ^  ^ 

U.  question  of  the  niessity,  in  t&  interest  of  the  IJ^^  ^^^l^tr^r.  ft  ^  tJ^.^J^Jfl^^-S  ^.H 

MUU)e    of   patente,    of    something   more   than  5^?^"^  ?^  ^     ^    *  ^f  ^n  "®°*  ^^^ "?  2^ 

Sooapatents,  they  ^uld  be  intolerable     WhaS  *^^  ^™™*^^  *^^^- 

la  ahoQld  be  it  is  most  difficult  to  determine.    Far       ^^  Frederick  Bramwell— I  am  yery  much  obliged  to 

from  saying  that  the  Society  of  Arts  haye  adopted  7^^  ^^^  J^^^  "^^^  ^^  thanks.    Let  me  say,  in  conclusion, 

U&t  acaie.    I  feel  that  I  shall  not  be  very  wrong  ^^^t  if  we  obtain  a  really  good  Patent  Act  I  shall  be 

ilatate  that  the  committee  were  glad  to  base  them  ^^^  ^^^  rewarded  for  the  continued  pains  I  have 

m  aoale  in  the  Bill  of  1879,  which  scale  seemed  to  bestowed  on  Uie  question— the  best  reward  I  can  get  is 

iriih  Tery  general  approval,  and  they  adopted  it,  to  see  a  good  Bill  embodying  the  bulk  of  these  clauses. 

meh  modifications  as  were  needed  to  vary  the  , 

I  of  aahee^uent  payments  in  a  BiU  that  provides  for 

MB  duration  of  a  patent  in  lieu  of  the  21  years  •pDTTTkTPDTn  aATTTTAni? 

Bsad    hi  the    1879   Bill.      With  resnect  to  Mr.  FREDERIC  SAUVAOE. 

Ptanggestion,itseenis,asfaras  I  coulafollowhim.       The   Times  gives  a  sketch  of  the  life  of  Frederic 

ha  thought  there  should  be  a  sort  of  friendly  Board  Sauvage,  to  whom  the  people  of  Boulogne  having  just 

hloh  an  intending  patentee  could  go  and  bslj  in  erected  a  statue,  as  the  mventor  of  the  screw  propeller, 

iwiffl,  "  I  have  invented  this ;  do  you  think  it  is  His  claim  to  this  honour  rests  on  the  fact  that  in  1832, 

f  to  answer?"    Now  it  does  appear  to  me,  with  hearing  that  the  French  Government  proposed  to  bulla 

Wpt&L  that  that  is  a  thing  that  could  not  possibly  a  number  of  paddle  steamers,  he  was  led  to  devise  a 

c.    I  leel  certain  that  that  kind  of  patemiu  legfis-  better  means  of  propulsion,  and  eventually  he  constructed 

m  would  not  do.      Imagine  a  Boaia  to  which  an  a  screw.    Early  in  that  year  Sauvage  exhibited  to  the 

iffing    litigant,     in    a    civil    action,    could     go  Boulogne  authorities  his   new   invention,  which  was 

■ay,    "  I   am   thinking   of  bringing   an    action  highly  approved.    As  he  was  anxious  to  bring  it  under 

i  nipect  to   that  right  of   way  over  my  field,  the  notice  of  Gkryemment,  he  gave  up  his  Botdogne 

you  think  I  am  likely  to  succeed?*'     I  am  glad  to  residence  and  left  for  Paris,  where  he  took  out  a  patent 

.  Ihat,  except  on  the  subject  of  the  scale  of  fees,  on  for  15  years.    The  screw  was  acknowledged  to  have  its 

dl  I  have  already  fully  remarked,  the  BiU  has  the  advantages  with  small  boats,  but  the    CommisBioiien 

1^  approval  of  Sir  Antonio  Brady.    I  believe  I  have  who  sat  by  order  of  the  Minister  of  Marine  to  report  on 

\  aluiough  in  a  very  cursory  maimer,  answered  the  it  concluded  that  it  would  be  of  no  use  for  large  vessela. 

■at  aug^^estionsthat  have  been  made.   With  respect  The  English  Government  in  1836,  it  is  stated  by  the 

bt  provision  of  our  Bill  for  removing  patents  nom  Timtff,  offered  him  a  sum  for  the  invention,  on  the 

ioniainof  the  lawyer,  I  am  glad  to  say  uiat  it  meets,  condition    that   it    was    to    become     the    exduaive 

feaotly,  with  the  approval  of  those  now  in  power,  property  of  England,  but  the  inventor,  who  was  at 

f  ao  because  the  announcement  made  to  us  £9,  not  that  time  stricken  down  bypoverty ,  would  nbt  consent, 

^tfae  Government  Bill  of  1882  is  to  emanate  from  It  is  further  said  that  Sir  brands  Pettit  Smith  derived 

oQcd  Chancellor  or  from  the  Attorney-General,  but  his  first  idea  of  a  screw  from  a  visit  to  Sauva^'s  work* 

it  is  to  proceed  from  the  Board  of  Trade.    We  shop.  In  1841,  Sauvage  made  an  agreement  with  a  ship* 

written  to  the  principal   persons  interested  in  builder  and  an  engineer  for  the  construction  of  a  steam- 

ft  matters,  and  have  sent  copies  of  the  BiU  to  them,  boat,  to  which  the  screw  was  to  be  fitted,  he  ^ving  the 

lltf  at  the  same  time  we  hope  that  between  now  plans,  while  they  carried  them  ou^  and  at  their  ownes- 

£e  meeting  of  Parliament  the  Bill  may  receive  pense,  but  the  agreement,  owing  to  a  technical  misonder* 

general  approval  that  the  Government  may  see  standing,  was  Dadly  worded.    The  boat  was  built  and 

*  way  to  incorporate  its  provisions  in  the  measures  fitted,  but  not  as  Sauvage  wished,  and  the  two  othan 
propose  to  bring  forward.    With  these  obser«  took  all  the  credit.    The  unlucky  Inventor,  fonaken 

TDBg  looDdude  what  I  have  to  say,  except  tUs,  that  by  all,  after  many  years  of  toil,  iraa  in  the  \aix 


litUe  attention  out»de  Ub  own  country.  In  England,  it 
■will  be  remembered,  in  1770,  Jamoe  Watt,  writinjf  t« 
Dr.  Small,  proposed  to  IWO  OUO  of  hia  stenm-cngineii  to  | 
drive  a  hcrew  ii-i  tlio  propulsion  of  ft  Khip.  £i  177l>,  I 
the  ADwricnD,BiiiliUKll,desurilied  a  MUbinaiine  boat,  pro- 
pelled by  3  strew.  Truithirk  patented  a  horcw  pro- 
pelli^r  iu  ISIO :  and  l-dore  Urn.  in  IftOl),  Edn-ard  Shorter  | 
patented  a  propeller,  whiih  was  attemurUa,  in  1802,  tried 
on  H.SI.'a  thips  Dmsim  oud  Siipob.  In  America, 
Stevenf.  in  lt*OJ,  tried  to  propel  a  boat  by  a  screw. 
In  1810,  MiUingttn  de-CTilnd  a  screw  with  a  very 
in^cniouH  stciring  arrangement  connected  to  it,  and 
thlH  was  apparently  the  first  of  a  great  number  of 
attempts  which  have  been  made  in  that  direction ;  nil, 
as  yet,  nnsucccesful.  From  this  date  till  the  date  of  F. 
Pettit  Siuilh'ii  invention  tlS3ii),  the  records  of  the 
Patent-office  show  thnt  many  |mindii  wcro  working  in 
the  same  direction.  The  point  of  Smith's  invention 
was  the  placincr  of  the  screw  propeller  in  the  dead 
wood  of  the  Tes!K-t.  nor  has  it  ever  been  claimed  for 
Smith  that  he  was  the  inventor  of  the  botbw  propeller, 
though  )ie  wa°,  there  seems  little  doubt,  tho  one  to 
bring  it  into  aetnal  hk.  There  seems  little  questioD 
that  Sauvage  did  nothing  more  tlian  was  dons  by  very 
many  others — by  Watt,  Trevithiclr,  and  the  rest — con- 
ceived a  most  vaiuable  idea,  but  nuver  carried  it  beyond 
the  stage  of  a  model. 


THE  MISEBAL  RESOURCES  OP  TURKEY. 

Consul  Wrench  in  a  rerent  report  atates,  with 
reference  to  the  reeburecs  of  Turkey,  that  although 
the  country  Kems  with  mineral  wealth  of  variona 
kinds,  they  are  left  almort  nndereloped,  except  in  the 
caM  of  some  products  which  are  eliewhera  rare,  but 
found  abundantly  and  of  great  richness  and  purity  in 
the  Levant.  The  meerschaum  from  EBMshehir,  in  the 
^striet  of  Kutayah,  still  continnes  to  hold  its  supiumaoy ; 
in  recent  times  both  emery  atone  and  chromate  of 
iron  h»ve  been  eiported  from  Turkey  in  inoreasing 
quantities,  and  now  the  markets  of  the  world  arc 
nuinly  dependent  on  thia  country  for  supplies  of  these 
minerals.  Manganese  ores,  crystailine  pyrolusite  of 
remarkable  richness  and  purity,  have  alio  Men  to  some 
Kctent  exported  of   late  years  to  Enrope.     Boradte 


and  doling  that  period  they-  aro  m 
£1,600,000  profit.  From  the  largiie 
of  the  depomts,  tho  supply  of  the 
consideTed  practically  inc-iliauBtibl 
persons  assume  that  the  quantitioii 
bo  oompnted  bv  millions  of  tons.  Tl 
the  whole  of  these  depoaitu  of  boraci 
^Englishmen  by  right  of  discoven*  u 
Consul  Wrencji  stales  that  though  ic 
diction  to  make,  yet  there  is  grou 
Turkey  in  time  will  aluo  become  i 
mines,  as  he  has  been  informed  by  th 
from  the  outset  oonntoted  with  Uie  ( 
in  Turkey,  and  who  have  acquired  t! 
knowledge  on  tho  subject,  that  "  the 
series  of  auriferous  deposits."  In 
have  been  found,  aaaa  at  them  asMicii 
worth  from  £2,000  to  £0,600  perton. 
concession  for  an  argentifcnua  glA 
has  been  granted  ;  this  mine  is  ail 
jiller,  about  12  miles  from  the  1 
mine   coDfflsts   of  a   quartz  reef   40 

SrojecUng  several  feet  above  the  at) 
jr  nearly  half  a  mile  in  length,  and) 
summit  of  a  mountain  of  micaachist 
feet  high,  down  its  side  to  the  valln 
•erenl  undent  galleriet  in  this  tc«f. 
in  the  niiiis  oalled  "  KaU-Tath,"  ao 
hiatorio  fbrtnM  oonitnurted  of  raiu: 
IVom  the  top  ot  Oie  Te«f  near  tb 
Wrenob,  when  on  a  visit  to  tlw  m 
itmok  ofl  some  pieoee  of  qnatta,  wh 
partiole  of  the  ptedona  meUl  w«a  viiil 
—on  being  uaayed,  piVTed  to  be  of  tl 
nessof  8oa.  3dwt.  tOgr.  of  gold  pert 
sample  proved  even  riotun',  fttt  the  yieli 
of  gold  per  ton  of  ore  ;  other  minrl^a 
13dwt.  down  tolSdwt.  lOor.  of  n 
together  with  a  nearly  eqou  qnan^ 
reef  appeared  aniiferoua  thranvhrn 
valne  appear*  to  be  attached  to  this  : 
the  size  and  riohDeaa  of  the  leef, 
fadlilies  Ux  woiUng,  •■  it  oau  be 
open  mirj  with  ■  natnral  drainagt 
[dane  for  ooveriog  the  cce  to  the  but 
water  pow^  is  kTaiUble  for  cnuiht 
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the  way  by   speaking  of  the  nature  of  colour 
f\r    TUr    onoiCTV  nr   ADTO     vision.    The  many  among  my  audience  who  are 
Ur     I  n  t    OUul  1 1  I    Ur   Alt  I  (>•   folly  acquainted  with  the  existing  state  of  know- 
ledge on  this  subject  must  be  asked  to  pardon  the 
No.  1  507.    Vol.  xxiy,  introduction  of  elementary  matter,  which  seems 

'      '  necessary  to  order  to  give  any  approach  to  com- 

_  pleteness  to  my  discourse. 

*  Tlie  quality  to  which  we  give  the  name  of  colour 

depends  entu«ly  upon  the  kind  of  light  which  is 

IDAT,   OCTOBER  7,  1881.  transmitted    tlirough   a   coloured    medium,    or 

reflected  from  the  surface  of  a  coloured  opaque 

~    substance.    In  order  to  make  this  clear,  we  must 

'TtuTiSlf'ffirirL^  ^ ^ JftflTiiTjr   remember  that  we  see  surrounding  objects  only  by 

Mw  mm,  jififtr^i  ijcmaomt  virtue  of  the  light  proceeding  from  them,  and  that 

this  light  is  derived,  either  directly  or  indirectly, 
««ff%Twna  /vn  mwn  a/^nT-nmiF  ttom  the  suu.  If  wc  Carry  the  matter  a  step 
SBIaGS    of    THB    society,     farther,  we  find  that  what  we  describe  as  light  w 

^  merely  an  impression  made  upon  our  eyes  by 

•  vibration  or  wave  movement ;  and  that  this  wave 
movement    occurs  in   an    ixifinitely    subtle  fluid 

CAVTOB  LSCTUESS.  medium,  called  luminiferous  ether,  which  pervades 

COLOUB  BLINDNESS.  space,  and  fills  the  intervals  between  the  molecules 

B.   BrudeneU  Carter.  P.B.C.S.  °*  ^  transparent  substances.     Just  as  water  is  a 

».  sruuvuvu  v»*fcci,  X.A.V.O.  ^^^  mobile  aud  subtle  fimd  than  mercury,  or  air 

—Delivered  Moitoay,  May  16,  1881.  than  water,  or  hydrogen  gas  than  air,  so  this 
I' 


ons  of  therenaxnxng  d^rO*.     Varxaxu  P  ^  wMoh  only  wave  moyeiSmt  can  explain, 

ig  been  known  to  those  engaged  in  the  duoed  by  the  visible  waves  of  water,  or  by  the  in- 
latural  philosophy,  and,  to  some  extent,  viflible  waves  of  air  which  we  recognise  under  the 
general  public,  that  certain  persons  are  name  of  sound.  I  must  therefore  ask  you  to 
i  as  not  to  possess  the  same  complete-  picture  to  yourselves  the  whole  universe  as  filled 
our  sensation  as  the  great  bulk  of  the  and  pervaded  with  this  infinitely  subtle  and  mobile 
Until  lately,  however,  defective  luminiferous  or  light-carrying  ether ;  and  to 
n  was  considered  to  be  a  somewhat  rare  realise  that  what  we  describe  as  light  is  nothing 
a  matter  for  philosophical  curiosity  more  than  a  vibration  or  wave  movement  in  this 
b  of  only  slight  practical  importance,  ether,  just  as  sound  is  nothing  more  than  a  corn- 
reserved  for  our  own  time  to  discover  paralively  coarse  vibration  or  wave  movement  in 
blindness  affects  rather  more  than  four  air.  Between  the  wave  movements  of  sound  and 
;  the  whole  male  population  of  civilised  those  of  light  there  are  d^erences  as  well  as 
uid  that  it  affects  certedn  classes  in  a  resemblances,  but  the  former  do  not  at  present  fall 
r  proportion ;  while,  at  the  same  time,  within  the  scope  of  our  notice, 
have  sprung  up,  and  have  attained  to  In  the  propagation  of  wave  movement,  it  must 
e  development,  m  which  the  employment  be  remembered,  the  particles  which  form  the  wave 
•lind  persons  may  easily  occasion,  and  do  not  themselves  travel,  but  only  oscillate.  If  we 
Q  has  occasioned,  great  calamities.  The  stand  by  the  smootii  surface  of  a  pool  of  water,  on 
Qg  of  railway  traffic  and  of  steam  which  some  corks  are  floating,  and  if  we  throw  a 
is  almost  enturely  dependent  upon  the  stone  into  the  middle  of  the  pool,  we  shall  initiate 
ur  signals ;  and  for  these  signals  the  a  violent  wave  movement,  Tniich  will  be  quickly 
efly  employed  are  red  and  green,  the  propagated  in  all  directions  from  the  centre  of  dis- 
bout  which  the  colour-blind  fall  into  turbance  to  the  extreme  margin  of  the  water.  The 
rror  and  confusion.  There  is  a  general  surface  of  this  water  will  be  thrown  into  alternate 
long  practical  men  that  these  two  elevations  and  depressions,  and  these  elevations 
not  be  replaced  for  signalling  purposes  and  depressions  will  travd  to  the  shore ;  but  the 
era ;  and  hence  it  has  become  impera-  water  in  which  they  occur  does  not  travel,  but 
ssary  to  exclude  the  colour-blind  from  only  moves  up  and  down.  If  we  watch  the  float- 
)  in  which  the  lives  of  large  numbers  of  ing  corks,  we  shall  see  the  whole  mechanism  of  the 
f  be  offered  up  as  sacnfices  to  their  process.  The  corks  will  bob  up  and  down  on  the 
cy.  There  are,  in  Gbeat  Britain,  about  successive  waves,  but  will  retain  their  original 
Bmployed  as  engine  drivers;  and  there  places  on  the  pool ;  and,  when  the  wave  movement 
Qong  these,  about  400  who  are  colour-  subsides,  the  corks  will  be  left  where  they  were  at 
whose  work  is  a  source  of  never  ending  first.  If  the  propagation  of  the  waves  is  checked 
x>  themselves  and  others.  by  some  obstacle,  as  by  a  wall  bounding  the  jKwl, 

intention,  in  this  preliminary  lecture,  they  will  be  turned  back,  and  the  seoondaiy  or 
iefly  of  the  nature  of  colour  blindness ;  reflected  waves  thus  formed  will  intemun^le  with. 
is  purpose,  it  will  be  necessary  to  pave  thos^  whiob  ftre  still  advanoing;  \x^\blH^  ^rb^oa^ 


and  position  of  ita  surface.  The  human  eye  con- 
tains a  mechanism  hy  means  of  -which  tho  light 
waves  which  enter  it  are  re-arranged  upon  the 
norvo  tisaue  suhservient  to  vision,  in  a  reduced 
reproduction  of  tho  pattern  in  which  they  left  the 
obstacle,  and  bo  wq  are  said  to  see  tho  objeots 
around  us.  What  is  meant  by  Eoeing,  is  that  the 
vibratory  movament  of  the  luminiferous  ether, 
being  first  rearranged  within  tho  eye  accordinp:  to 
the  way  in  which  it  was  reflected  from  tho  visiblB 
object,  produces  correBpocJing  molecular  movc- 
nieut  in  tho  ucrvo  tisaue,  and  this  moveniont 
becomes  tho  subject  of  consciousness.  All  vision 
depends  upon  the  nerve  tissue  being  made  to 
vibrato  in  unison  with  the  vibrations  which 
constitute  light. 

The  light  which  we  receive  from  the  sun  is 
white  or  colourless ;  and  honco,  if  this  light  wei 
pure  and  unmixed,  bo  that  it  was  reflected  froi 
all  surfaces  precisely  as  it  fell  upon  thera,  subject 
only  to  more  or  less  diminution  of  quantity  from 
absorption  or  in  transmission,  tho  efiect  would  be 
that  the  pattern  or  picture  formed  within  tho  eye 
would  exhibit  differences  of  light  and  shade  alone. 
The  visible  world  would  bo  deprived  of  colour, 
&nd  would  bo  reduced  to  the  level  of  a  "  block 
and  white  "  exhibition. 

In  reality,  however,  the  solar  light  is  a  mixture 

Sroduced  by  tho  blending  together  of  three 
ifierent  rates  and  magnitudes  of  vibration.  The 
waves  of  largest  size  and  of  the  slowest  oscilla- 
tion, when  we  receive  them  alone,  produce  a 
nerve  movement  which  excites  the  sensation  that 
we  csll  red.  The  waves  of  intermediate  size 
qnickness,  when  we  receive  thtm  alone,  prodi 
nerve  movement  which  excites  tho  sensation  that 
wo  call  green,  and  the  smallest  and  most  rapid 
waves  produce  a  nerve  movement  which  excites 
the  sensation  that  wo  call  violet.  For  the  founda- 
tion of  this  di'covery  tho  world  was  indebted  to 
the  genius  of  Newton. 
Material  substances  may  bo  roughly  divided,  in 


glass  fairly  and  fully,  at  right  angle) 
but  obliquely,  so  that  one  end  of  ea 
surface  before  the  other.  'The 
.  is  that  one  end  is  more  retarded 
and  that  tho  course  of  ths  ware  ia  i 
This  is  called  refraction,  and  yon  w 
whereas  tho  plat«  of  glass  held  i 
leaves  the  position  of  the  bright  lit 
unchanged,  the  plate  held  oblii^ 
beam  of  light,  and  altera  the  posiu 

Now,  although  aU  hght  is  thus  fa 
when  it  falls  obliquely  upon  tho  ew 
parent  medium,  tho  degree  of 
depends  very  muoh  upon  the  msgn 
of  the  wave  movement ;  being  mi 
small  and  rapid  waves  than  for 
ones.  Hence,  by  means  of  a  prism 
for  producing  a  high  degree  of  rofi 
able  to  spUt  up  the  solar  light  into 
parts,  and  to  exhibit  them  separate 
will  now  rekindle  the  lamp,and  wil 
fnl  prism  in  the  track  of  toe  beam, 
what  is  called  the  prismatic  spectra 
immortal  discovery  of  Newton. 

The  first  thing  you  will  observe  ■ 
iha  prismatio  spectrum  is  that,  altl 
as  a  whole  is  bent  oat  of  ita  coorae, 
produce  upon  your  eyes  the  impr 
are  those  which  are  bent  the  mos 
produce  the  impreesion  of  gt««k  • 
degree,  and  those  which  produce  tl 
red  ore  bent  least  of  all.  This  is 
the  difference  of  the  amount  of  n 
is  incidental  to  tho  difference  of  wi 
explains  the  principle  upon  whic 
up  of  the  solaij  light  into  ita  oc 
depends. 

'Ihe  next  thing  to  be  observed  u 
trum  is  not  limits  to  the  three 
named,  red,  green,  and  violet,  but 
others  olt^o.  We  may  now  abani 
light,  ant"!  turn  to  a  pictorial  reprs 
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Int  arrived  at  upon  tho  point.  It  was  reserved 
or  the  late  Professor  ClerK  Maxwell  to  clear  up 
n  doubt  upon  this  subject,  and  to  prove  beyond 
inestion  that  the  true  primaries  arc  red,  green, 
md  Tiolet,  or,  as  he  called  it,  blue.  Orange  is  a 
Dixture  of  red  aud  green  with  the  red  in  excess ; 
'ellow  a  similar  mixture  with  the  green  in  excess ; 
rhOe  blue  aud  indigo  are  mixtures  of  green  with 
riolet.  The  difficulties  which  stood  in  the  way 
d  an  aocurate  determination  of  the  primaries 
nre  largely  due  to  an  element  of  confusion  in- 
irodaoed  by  the  use  of  pigments  for  the  purposes 
fi  ezneriment.  People  who  were  accustomed  to 
nix  bine  paint  and  yellow  paint  to  produce  green, 
build  it  difficult  to  believe  that  the  green  of  the 
nectrum  was  anvthing  more  than  a  mixture  of 
ae  blue  and  yellow  by  which  it  was  bordered ; 
^t  as  Mr.  Ladd  will  show  you,  an  admixture  of 
%&  blue  and  yellow  of  the  spectrum  does  not  pro- 
bee  green,  but  white.  The  blue  light  beine  a 
nmpound  of  green  with  violet,  and  the  yellow 
(gilt  being  a  compound  of  green  with  red,  the 
iro  together  afford  the  three  primaries,  which 
vafaine  to  form  white.  In  the  paints,  on  the 
sntcary,  the  material  which  appears  blue  absorbs 
id  quenches  red — while  the  material  which 
^peara  yellow  absorbs  and  quenches  violet;  so 
iKt  only  the  green,  which  is  common  to  both,  is 
ifleoted  unchanged  to  tho  spectator  from    the 


"We  have  now  arrived  at  the  point  that  sunlight 
onaifta  of  three  colours,    or,   more  properly,  of 
ther  m  three  different  states  of  vibration;   and 
nj  next  proposition  is  that  nearly  all  substances 
2*Te  difkrenoes  of  behaviour  in  relation  to  these 
dirae  states  respectively.    Speaking  of  light  gene- 
"■tty,  we  may  say  that  it  is  affected  by  matter  in 
iiine  chief  ways.    It  is  either  reflected  from  sur- 
J0OOI,    or    transmitted    through     substances,    or 
Jfeiorbed  and  quenched  within  their  mass,  and  it 
i^idergoes    all  these  operations  in  some  degree 
Otovery  case.    To  say  that  a  surface  is  perfectly 
rwte  in  sunlight  is  a  way  of  stating  thai  it  not 
i^fy  reflects  back  to  the  spectator  a  largo  amount 
tlie  light  which  it  receives,  but  that  it  also 
"""^^^  it  in  unchanged  proportion  of  its  con- 
_.    parts,    tuminff    hsick   long,   short,   and 
nam  waves  with  absolute  impartiality.      Ta 
^  Jkihat  a  surface  is  black  in  sunhght  is  a  way  of 
**^g  not  only  that  it  absorbs  nearly  all  <Jie 
it   receives,   and  quenches    this    light    by 
ing  the  wave  movement  within  its  masF^,  but 
jt  also  absorbs  and  quenches  impartiall  y  with 
istinction  between  wave  lengths.    To  ^ay  that 
^Virface  is  red,  is  to  say  that  it  abPx>rbs  and 
^^^ches  the  green  and  violet  rays,  b,Qt  that  it 
"^^tjits  the  red  to  be  reflected,  ai^"^  the  same 
B^felies  to  tho  other  primary  color  ^^s  also.      A 
^••n  surface  is  one  which  reflects  g  /yen  rays  while 
^  absorbs  und  quenches  red  av  4  violet,   and  a 
lolet  surface  is  one  which  rc^^lecti  violet,   but 
tew^es  red  and  green.     In    order  to  illustrate 
^§,  Mr.  Ladd  will  once  moro  throw  the  prismatic 
teotrom  on  the  screen.    A  piece  of  white  paper, 
ibmever  we  hold  it,  refl'joU  the  colour  which 
^  upon  it,  and  appear  q  y^d,  yellow,  grecm,  or 
toe,  according  to  its  p;iaitiQn.    A  piece  of  black 
«per,  wherever  we  hol4  H  absorbs  the  light -which 
100  upon  it,  and  apj>ciars  black  without  refe  renoe 
f  its  pottUon.    A  ^^  of  red  ribbon,  hel4  i  n  the 


red  end  of  the  spectrum,  receives  only  light  which 
it  is  capable  of  reflecting,  and  shows  its  proper 
colour  with  unusual  brilliAncy ;  but,  if  we  carrjr  it 
into  the  green  portion,  it  receives  nothing  which 
it  does  not  absorb,  and  it  appears  entirely  black. 
A  piece  of  green  ribbon,  on  the  other  hand,  is 
vivid  in  the  green  portion,  and  appears  black  in 
tho  red. 

We  thus  arrive  at  the  fact,  that  the  apparent 
colour  of  any  object  is  due  to  the  selective  power 
which  it  posseses  of  quenching  certain  elements  of 
white  light,  while  it  reflects  the  rest,  and  tiie 
seeming    difficulty    of    reconciling    the    inflnite 
variety  of  colour  with  the  fewness  of  the  three 
elementary  or  primary  colours  will  disappear  as 
soon  as  we  consider  how  these  three  primaries  are 
produced.      Very  large  numbers  can  hardly  be 
realised  by  the  mind,   and  there  would  be  no 
advantage  in  stating  the  figures  which  I  am  about 
to  give  with  entire  exactness,  even  if  that  were 
attainable.     I  will  bo  content  to  say  that  the 
lengths  of  the  waves  of  light  are  such  that  about 
35,000  waves  of  red,  about  50,000  waves  of  gre&a, 
and   about    60,000  waves  of   violet,    would   be 
comprised  within  the  length  of    a  single  inch. 
If  we  take  the  medium,  the  50,000  waves  in  an 
inch  as  tho  basis  of  a  farther  calculation,  and 
consider  that  tho  speed  of    the  propagation  of 
light  is  about  190,000  miles  in  a  second  of  time, 
we  may  find  by  simple  multiplication  that  the 
actual  number  of  the  waves  which  produce  the 
sensation  of    light  amounts  to  hundreds  of  bil- 
lions in  a  second.     We  must,  therefore,  reprd 
each  primary  colour  as  being  composed   of  an 
infinite  number  of  units,  and  the  number  of  pos- 
sible combinations  from  billions  of  units  of  red, 
bUlions  of  units  of  green  and  billions  of   units 
of  violet,  if    not   absolutely  incalculable,   is  at 
least    inexhaustable.      It    must  be  remembered, 
moreover,  that  these  combinations  do  not  POMJ* 
any  obvious  character  to  declare  them  fOT  the 
mixtures  which  they  are.    The  simjUe  mixtures, 
such  as  orange,  yellow,  blue,  and  indigo,  were 
lonff  beHeved  to  be  themselves  primaries,  and  tho 
effect  of  a  mixture  is  not  a  question  of  the  mere, 
addition   or  subtraction  of  a  tmt,  but  is  rather 
a   modification  of    the  whole    character  of   the 
affirregate  resulting  wave  movement  by  the  vanoua 
clalhings,   blendings,   and    interferences    of    one, 
series  of  Waves  with  the  rest      The  spectator  who 
looks  down  from  a  favourable  position  upon  the 
"  multitudinous  laughter"  of  the  ocean,  and  who 
sees  upon  its  surface  a  movement  whichis  never 
tho  same,  may  realise  from  that  magnifi^  repre^ 
sentatiou'  something    of    the    poss^le    dive«ity 
which  the  endless  combinations  of  the  waves  of 
colour  may  be  equally  capable  of  producmg. 

E^^ptinginthe  prismatic  spectrum,  carefully 
obS  under  speeded  conditions    we  never  see 
a  Drimary  oolour  in  a  state  of  punty.    Ihe  colours 
of  aU^tural  objects  are  mixtures;    aud  even 
?ho^  wSioh  appe J  identical  with  ^^l^J^^F^^ 
the  nure  green  may  be  easily  shown  to^e  nuxturea 
hy^eijdLv^iirdent.    If  we  take  such  an  object 
ajr^erSniuTpetal.  which  we  should  call  ahnost 
p^i^Knd  ff at  it  by  sunUght,  a  portaon  of 
^  guiiight  is  reflected  back  to  us  absolutely 
torn  the  furface  of  the  petal,  .and  that  port«>n^ 
Xh  has  not  at  all  pepetrated  ii.W^^  ^^ 
reflected  unchange4,  op  /W  whito^^^^^^^  -5^-^se^ 


be  supposed  to  imply, 
Bpeakicg  roughly  and 
inexactly,  that  it  tranunita  the  red  rays  or  the 
green  mys  and  quenches  all  others.  What  it  does, 
as  a  matter  of  fact,  is  to  transmit  a  mixture,  in 
which  red  or  green  is  predominant,  but  from 
which  other  colours  are  not  excluded.  Ur.  Ladd 
will  throw  the  electric  beam  once  more  upon  the 
■croen,  and  will  then  place  before  the  Intern  a 
piece  of  red  glass,  such  as  is  used  for  the  danger 
dgnnls  on  r^vrays.  You  see  the  white  spot  is 
transformed  into  what  you  would  call  a  red  one ; 
and  you  would  be  inclmed  to  say  that  the  light 
falling  a-pan  the  screen  waa  red  bght  only,  the 
gloss  having  intercepted  all  the  rest.  We  will 
test  this  by  the  interposition  of  a  prism,  which 
breaks  up  the  so-called  red  light  into  its  com- 
ponent parte,  and  shows  us  that  it  contains  also  a 
certain  quantity  of  violet.  We  will  now  repeat 
the  experiment  with  the  green  glass  used  for 
railway  lantema ;  and  Lore  again  we  shall  tind 
that  the  green  light,  us  we  should  at  first  bo  in- 
clined to  call  it,  has  by  no  means  been  deprived 
of  all  admixture  with  other  colours.  In  other 
words,  the  colours  which  we  call,  in  common 
parlance,  red  or  green,  are  not  accurately  des- 
cribed by  this  fomi  of  expression.  In  reality, 
they  are  niiitiirea,  in  the  composition  of  which 
red  or  green  is  no  more  than  the  predominant  in- 
gredient. To  this  element  in  the  qoestion  I  am 
anxious  especially  to  direct  attention,  because  we 
■hall  have  to  return  to  it  hereafter. 

If  we  pass  on  now  to  the  effects  of  these  colours 
npon  the  sense  of  sight,  we  shall  find  that  the 
healthy  humau  eye,  as  it  is  organised  in  the  great 
majority  of  people,  not  only  recognises  the  qnanti- 
tfttive  arrangement  of  the  light  in  the  pictures 
which  aro  formed  upon  ite  retina  or  nervous 
screen,  but  also  recognises  differences  in  tie 
rapidity  and  amplitude  of  the  wave  movement  of 
which  this  light  is  composed;  seeing,  in  other 
■words,  not   only  form  and  light  and  shade,  but 


The  nervous  apparatus  of  t 
subservient  to  the  sense  of  visic 
surface  formed  of  the  terminatioi 
of  two  obviously  different  kinds,  i 
the  rods  and  the  cones  of  the  r 
are  moat  abundant  in  the  centn 
vision,  both  for  form  and  colon 
and  the  rods  are  most  abnndai 
parts,  where  vision,  both  for  for 
comparatively  defective.     It  wa 


that  the  cones  may  bo  of  three  A 
of  which  responds  to  sensations 
to  sensations  of  green,  a  third 
violet ;  and  that,  in  the  persons  ' 
one  colour,  one  of  these  varieties : 
dormant,  or  wanting.  It  seems 
are  cert^  difficulties  in  the  way 
of  this  hypothcsia  ;  conoeming 
no  farther  than  to  repeat  Fi 
formula,  "  it  may  be  so."  Anotb 
the  facts  is  to  remind  you  that 
strained  strings  tuned  to  a  certai 
thrown  into  vibration  by  wave 
municated  to  the  tur  by  other 
tuned  in  a  similar  manner;  whili 
tuned  differently  remain  an  affect 
would  at  once  respond  to  vihrat 
fitted  to  excite  them.  Mr.  Ladd 
of  tuning  forks  with  which  to  ex 
and  you  will  observe  that,  when 
■trudi.  it  throws  the  other  into  vi 
ni'xt  alter  the  pitch  of  one  of  thi 
onii  of  its  prongs  with  a  lump  c 
will  observe  that,  in  this  stati 
affect^  by  its  fellow  ;  while,  if 
were  to  be  loaded  precisely  to  thi 
the  firs\',  its  power  to  produce 
first  wouAd  be  restored.  Mow 
deal    of    analogy  between    the 
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lie  facts ;  and  these,  as  we  shall  see  pre- 
ure  very  curious  and  interesting, 
lavejust  stated,  Professor  Helmholtz,  in 
unt  of  the  theory  of  colour  sensation  pro- 
1  by  Tounff,  assumes  that  t^ere  are  in 
mal  eye  uacee  kinds  of  nerve  fibres, 
mulation  of  fibres  of  the  first  kind  pro- 
le  sensation  of  red,  that  stimulation  of  the 
dnd  produces  the  sensation  of  green,  and 
mulation  of  the  third  kind  produces  the 
n  of  violet.  He  assumes  also  that 
neous  or  monochromatic  light  excites 
iree  kinds  of  fibres  in  varying  degrees 
ig  to  the  wave  lengths.  The  red-perceptive 
rill  be  most  stimulated  by  lignt  of  the 
wave-length,  and  the  violet-perceptive  by 
the  smallest  wave-length.  It  must  also 
ned,  however,  that  each  colour  excites  all 
nds  of  fibres,  although  it  excites  one  kind 
lOre  strongly  than  the  others.  Helmholtz 
es  this  by  the  dingram  shown  in  Fig.   1, 


sh  the  colours  of  the  spectrum,  omitting 
ligo,  are  arranged  in  a  row  from  red  to 
ind  in  which  the  three  curves  represent  the 
7  of  stimulation  of  the  three  kinds  of 
The  curve  marked  1  represents  the  stimu- 
f  the  red-perceptive  fibres,  the  curve  marked 
ents  the  stimulation  of  the  green- perceptive, 
curve  marked  3  represents  the  stimu&tion 
riolet-perceptive  fibres. 
le  red  strongly  stimulates  the  red-per- 
less  the  other  two :  sensation,  red, 
ie  yeUow  stimulates  moderately  the  red  and 
perceptive,   feebly  the  violet :    sensation, 

le  green  stimulates  strongly  the  green-per- 

much  less  the  other  two :  sensation,  green, 

ie  Uue  stimulates  moderately  the  green  and 

erceptive  fibres,  feebly  the  red  :  sensation, 

ie  violet  stimulates  strongly  the  violet-per- 
feebly  the  other  fibres :  sensation,  violet. 
ily  strong  stimulation  of  all  the  fibres  gives 
lation  of  white  or  whitish  colours, 
ssor  Helmholtz  is  fully  aware  of  the 
ies  which  impede  the  acceptance  of  Young's 
Msis  cf  there  being  three  kinds  of  fibres, 
suggests,  as  a  possible  modification,  that 
)parate  functions  may  be  discharged  by 
re.  Whether  this  be  so,  it  is  not  at  pre- 
fer possible  or  very  important  to  ascertain ; 
her  of  the  foregoing  hypotheses,  or  the 
Mis  of  variations  of  tension  rendering  the 
ncapable  of  responding  to  certedn  rates 
ation,  will  serve  almost  equally  well  to 
the  phenomena  which  have  been  observed, 
peaking  of  these  phenomena,  Professor 
■en  has  made  use  of  Helmholtz's  diagram, 
modified  it  in  such  a  manner  as  to  exhibit 
3ta  of  colour  blindness.    I  could  not  pre- 


sent the  whole  question  to  you  in  any  other  way 
so  well  as  by  quoting  his  words,  which  I  take 
from  the  American  translation  published  by  the 
Smithsonian  Institution.    He  says : — 

''To  explain  the  abnormal  sense  of  oolours  by  the 
theory  of  the  normal,  we  can,  in  advanoe,  suppose 
various  possibilities.  Let  us  oonceive  that  one  ox  the 
three  fundamental  perceptions  is  wanting,  or  that  one 
of  the  primitive  coloors  is  absent :  it  is  clear  that  the 
whole  chromatic  system  will  be  upset.  It  is  evident, 
therefore,  that  this  system  must  be  completely  dififerent, 
according  to  the  absence  of  one  or  we  other  of  the 
three  primitive  colours.  It  is  virtually  just  in  this  way 
that  it  has  been  attempted  to  explain  cases  of  a  strongly 
marked  defect  in  the  chromatic  sense,  or  genuine  types 
of  blindness  to  colour,  found  in  real  m.Q,  The  torm 
colour-blindness  has  been  justified  by  this,  as  it  in- 
dicates in  each  case  a  genuine  blindness  to  one  of  the 
primary  colours.  In  this  way,  therefore,  we  distinflniish, 
according  to  the  kind  of  element  wanting,  three  masses 
of  blindoess :  namely,  red-blindness,  green-blindnessy 
and  violet-blindness." 

According  to  the  theory,  blindness  to  red  is  due 
to  the  absence  or  paralysis  of  the  organs  per- 
ceiving red.  Bed-blindness,  then,  has  but  two 
fundamental  colours,  which,  adhering  strictly  to 
the  theory,  are  green  and  violet.  The  curves  in 
the  second  diagram  distinctly  show  what  aspects 
the  various  kinds  of  light  must  have  for  a  person 
who  is  placed  in  such  a  condition. 

The  red  of  the  spectrum,  which  feebly  excites 
the  perceptive  organs  of  green,  and  scarcely  at  all 
those  of  violet,  must  appear  to  the  red-blind  as  a 
saturated  green  of  a  feeble  intensity,  more  saturated 
than  green  as  visible  to  the  normal  eye,  for  into 
this  sensible  portions  of  the  other  primitive 
colours  enter.  Feebly  luminous  red,  which  affects 
the  perceptive  organs  of  red  in  a  normal  eye 
sufficiently,  does  not  on  the  other  hand  suffidenUy 
excite  the  perceptive  organs  of  green  in  the  red- 
blind,  and  it  therefore  seems  to  Uiem  blacdc.  The 
yellow  of  the  spectrum  seems  to  them  a  green, 
saturated  and  intensely  luminous,  and,  as  it  con- 
stitutes the  precisely  saturated  and  very  intense 
shade  of  that  colour,  it  can  be  imderstood  how 
the  red-blind  select  the  name  of  that  colour,  and 
call  all  those  tints  that  are,  properly  speaking, 
green,  yellow.  Green  shows,  as  compared  with  the 
preceding  colours,  a  more  sensible  addition  of  the 
other  primaries,  and  it  consequently  appears  like 
a  more  intense  but  whitish  shade  of  the  same 
colours  as  yellow  and  red.  The  greatest  intensity 
of  light  in  the  spectrum,  according  to  Seebeok, 
does  not  appear  to  the  red-blind  to  be  in  the 
yellow  region,  as  it  does  to  the  normal  eye,  but 
rather  in  that  of  the  blue  green.  In  reality,  if 
the  excitation  of  the  perceptive  organs  of  green, 
as  it  is  necessary  to  assume,  is  strongest  for  green, 
the  maximum  of  the  total  excitation  of  the  red- 
blind  must  be  found  slightly  toward  the  blue  side, 
because  the  excitation  of  the  organs  perceiving 
violet  is  then  increased.  The  white  of  the  red-blind 
is  naturally  a  combination  of  their  two  primitive 
colours  in  a  determinate  proportion,  a  combination 
which  appears  blue- grey  to  the  normal  sight;  and 
this  is  why  the  red-blind  regards  as  grey  the 
transition  oolours  of  the  spectrum  from  green  to 
blue.  Then  the  other  colour  of  the  spectrum, 
which  the  red-blind  call  blue,  preponderates^ 
because  indigo-blue,  though  wsiSkK^"^^  -«^!fti5a!&^ 
according  to  their  chromatio    «Kns»>  S^  *«i  *^^*s«^^ 


to  be  of  the  same  ookmr ;  and  if,  in  eBpedal  ouea, 
ha  knows  bow  to  disoriniinate  between  them,  hia 
judgment  is  simply  guided  hy  the  intensity 
of  the  light.  The  intenBity  of  the  light  i^ 
mooh  more  feeble,  as  shmm  by  diagram  2, 
in  red  than  in  green.  If  then,  a  red-blind  indi- 
Tidual  finds  that  a  red  and  a  green  tiat  areexaotlv 
alike,  the  green  would,  to  a  normiU  eye,  be  muoh 
less  intense  than  the  red.  This  is  distinctly  shown 
by  the  vertical  dotted  lines  between  B  and  o,  and 
between  Y  and  a,  in  Diugram  2,  and  is  also  eu' 
tirely  confirmed  by  esperienoe. 

rcp.2. 


Cheen'blindnets  derives  iU  origin,  acoording  to 
the  theory,  from  the  absence  or  parolysia  of  the 
peroeptiTe  elements  of  green.  The  green-blind 
has  therefore  only  two  fundamental  oolonrs,  red 
and  violet,  and  the  spectnun  for  green  blindness 
■honld  be  (xmstraoted  as  in  diagram  3.    Lt  snuh  a 


F.^.3. 


case  the  red  of  the  speotram,  which  strongly 
cites  the  perceptiro  organs  of  red,  and  but  very 
faintly  those  of  violet,  must  appear  to  the  green- 
blind  as  an  extremely  saturated  reil,  hut  of  a  light 
somewhat  less  intense  than  the  normal  red,  which 
is  comparatively  more  yellowish,  as  green  fonos  a 
T)art  of  it.    The  oronee  of  the  snectmm  is  m 


blindness.  In  green-blindness  tl 
found  affected  by  the  red  and  by 
spectrum.  Bed  and  green  are  th 
t^  the  green-blind  in  the  same  i 
words,  are  to  him  exactly  the  a 
lea  where  he  succeeds  in.  distins 
by  the  aid  of  the  intensity  of 
with  regard  to  this  intensity  of 
opposite  of  what  occurs  in  the  i 
blmd.  A  green  tint  which  to 
appears  exactly  like  a  red  one  w( 
sense  of  colour  be  sensibly  more  Ii 
red.  This  is  shown  by  the  dott 
between  R  and  O,  in  Diagram  3,  i 
between  Y  and  a,  and  is  confirmee 
by  experience. 

Videt-bUndnta  is  due,  accordir 
to  the  absence  or  paralysis  of  the  « 
ing  violet.  The  two  primitive 
vicdet-bliud  are  then,  acoording  t 
and  green  ;  and  their  spectrum  mu 
-  '-1  Diagram  4.    In  this  oonditi 

Tiff.*. 


purer  red  colour,  not  yellowiah,  t 
but  sfdll  less  saturated.  The  ) 
towards  orange,  the  more  steongi; 
but  it  is  at  the  same  time  less 
whitish.  The  yellow  is,  as  it  weif 
of  aUnoBt  equal  proportiona  of  I 
colours  which  form  white.  Ota 
luminous  but  whitish  green,  :wh 
towards  the  blue,  becomes  laore 
rated,  so  that  greenish  blue  mns 
these  hues.  The  litu^  is  a  grei 
Inminositv.  and  stronirlT  satoratt 
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r  wanting,  is  yet  deficient  in  acuteness ;  and 
iciency  may  vary  greatly  in  degree.    There 

0  cases  in  whidi  there  is  a  deficieno^  of 
iss  in  respect  of  all  colours,  so  that,  in  a 
nmatio  representation  of  the  state  of 
n  of  such  an  eye,  all  three  of  the  curves 
be  drawn  lower  than  the  normal,  although 

1  of  them  would  be  absent.     Such  a  con- 
would    imply,    manifestly,   a    diminished 

3ss  of  perception  for  white  light,  that  being 

by  the  union  of  the  rest,  and  it  is  found  in 
les  of  so-called  night  blindness,  the  sub- 
i  which,  although  able  to  fulfil  ordinary 
ons  in  the  daylight,  almost  lose  vision  on 
preach  of  dusk.  There  can  be  no  difficulty 
3eiving  that  colour  blindness,  or  rather 
le  colour  vision  of  this  kind,  may  merge 
bly,  as  in  the  progress  of  disease,  into 
;e  loss  of  vision. 

he   perfectly  healthy   ^e  the   power   of 
colours   varies    greatly  with    the 

the  field  of  vision  from  which  the  colour 
Ls.  In  order  to  examine  the  lateral 
>f  the  field  of  vision  we  use  an  instru- 
alled  a  perimeter,  of  which  I  here  exhibit 

the  forms.  The  eye  under  examination 
e  to  look  steadily  at  this  central  point, 
a  second  object  is  made  to  glide  along 
c,  from  its  termination  towards  its  centre, 
)  arc  is  shifted  from  one  meridian  to  another 
T  be  required.  Now  the  second  or  moving 
first  becomes  visible  in  the  outer  parts  of 
Id,  solely  by  form  and  not  at  all  by  colour, 
cannot  be  recognised.  Its  appearance 
Is  mainly  upon  whether  it  be  lighter  or 
than  its  surroimdings,  and  hence  the 
^  object,  of  whatever  colour,  will  apx>ear 
or  grey  on  a  light  ground,  and  white  or 
•n  a  dark  ground.  As  the  object  advances 
ers  a  zone  of  the  field  of  vision  which  is 
ve  to  Tiolet,  next  a  zone  which  is  sesitive  to 

and  sensitiveness  to  red  only  commences 
till  later  period,  while  full  sensitiveness  to 
Be  of  the  primary  colours  exists  only  in  the 
1  portion  of  the  retina.  With  a  little 
3e,  it  is  not  difficult  to  hold  a  red  object  in 
k  position  that  its  form  is  still  visible,  while 
3ur  ceases  to  be  distinguished. 
»n  the  basis  of  the  foregoing  facts.  Professor 
p:en  has    proposed  to  divide  and  classify 

blindness  as  follows ;  and  his  proposals  have 
3d  the  general  assent  of  those  engaged  in  the 
igation  of  the  subject : — 

Total  colour-blindness,  in  which  the  faculty 
'ceiving  colours  is  absolutely  wanting,  and 

the  yi^oal  sense  consequently  can  only  per- 
Jbo  diSttreiice  between  darkness  and  light,  as 
s  the  different  degrees  of  intensity  of  light. 
Partialcolour-blindness,  in  which  the  faculty 
tain  perceptions  of  colour,  but  not  of  all,  is 
Qg.     It  is  sub-divided  into — 

Complete  colour-blindness,  in  which  one  of 
ree  fundamental  sensations,  one  of  the  three 
»tive  organs  of  colour  in  the  retina,  is  want- 
paralysed,  and  in  which,  consequently,  the 
ed  visual  field  has  but  two  ranges.  This 
includes  three  kinds,  namely : — 

Bed-blindness. 

Green-blindness. 

Tiolet-blinduess. 


**  2.  Incomplete  colour-blindness,  where  one  of 
the  three  kinds  of  elements,  aad  perhaps  all,  are 
inferior  in  excitability  or  in  numbers  to  those  of 
the  normal  chromatic  sense.  Incomplete  colour 
blindness  exhibits,  like  the  normal  sense,  three 
zones  in  the  visual  field,  but  is  distinguished  from 
it  by  an  unusually  small  central  field.  This  group 
includes  the  whole  of  a  series  of  different  forms  and 
degrees ;  a  part  of  which,  comprising  the  auperior 
degrees,  might  be  called  incomplete  rod-blindness, 
or  incomplete  green-blindness,  or  incomplete  violet- 
blindness,  and  constitutes  the  transitions  to  the 
corresponding  kinds  of  complete  colour-blindness ; 
while  another  part,  comprising  the  inferior  degrees, 
which  we  call  a  feeble  chromatic  sense,  constitutes 
the  transition  to  the  normal  sense  of  colours." 

Of  the  varieties  thus  indicated,  two,  the  complete 
red-blindness  and  the  complete  green-blindness, 
are  overwhelmingly  more  important  than  all  the 
rest,  and  to  them,  in  the  subsequent  lectures,  I 
shall  have  chiefiy  to  direct  your  attention.  The 
violet  blindness  is  a  comparatively  rare  condition, 
and,  in  the  present  state  of  industry,  we  are  not 
aware  that  it  is  a  source  of  harm  or  danger  to  any- 
one, although  it  may  possibly  sometimes  be  re- 
sponsible for  errors  of  colour  in  pictures,  in  deco- 
rations, and  in  dress.  The  complete  forms  of  red 
and  green  blindness,  on  the  contrary,  have  been 
contributory  to  much  destruction  of  life  and  pro- 
perty in  rafiway  travelling  and  in  steam  naviga- 
tion ;  and  are  sufficiently  common  to  have  a  pros- 
sing  interest  for  us  all.  I  may  perhaps  add,  in 
this  place,  that  whereas  there  is  nothing  intrinsi- 
cally impossible  in  the  supposition  that  incomplete 
colour-blindness  may  be  improved  by  cultivation 
and  practice,  there  is  great  weight  of  evidence,  as 
well  as  all  analogy  and  probability,  in  support  of 
the  belief  that  complete  colour-blindness  is  an  un- 
alterable condition,  upon  which  educational  efforts 
are  simply  thrown  away.  If  there  are  no  nerves 
capable  of  responding  to  a  given  stimulus,  the 
mere  repetition  of  the  stimulus  will  have  no  ten* 
dency  to  create  them. 


MISCELLANEOirS. 


MEMORIAL  TABLETS. 

In  the  year  1864,  a  letter  appeared  in  this  JouTfwl 
(Vol.  12,  p.  362)  from  a  correspondent,  who  suggested 
that  the  Society  of  Arts  should  offer  a  prize  or  prizes 
for  designs  of  memorial  tablets  to  be  af&xed  to  houses 
associated  with  distinguished  persons,  and  in  the  same 
year  a  series  of  suggested  inscriptions  was  reprinted  from 
the  Builder.  The  subject  havmg  been  brought  under 
the  notice  of  the  Councnl,  a  committee  was  appointed  in 
1866  to  consider  and  report  how  the  Society  might  pro- 
mote the  erection  of  statues  or  other  memorials  of  persons 
eminent  in  Arts,  Manufactures,  and  Commerce;  and,  at 
the  first  meeting  of  the  committee,  on  May  7th,  Mr. 
Groorge  C.  T.  Bartley  submitted  some  memoranda  on 
the  proposal  to  place  labels  on  houses  in  the  metropolis 
known  to  have  been  inhabited  by  celebrated  persons. 
Subsequentlv,  Mr.  Bartley  prepared  an  alphabetioal  list 
of  names  of  those  who  were  worthy  of  record,  whioh 
was  printed  in  several  numbers  of  the  Journal.  Jn  ISO?, 
the  nrst  tablet  was  erected  by  the  Society  in  Holies- 
street,  Cavendish- square,  on  the  hcpasjfe  -^VfistA  "^-^[tsj^ 
was  bom.    Other  tablets  were  sootx  «S\«r«'w^^S£^'^> 
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snd  the  erection  of  these  mpmoriiiiB  has  been  continued 
to  the  present  time.  In  1872.  Mr.  Newmarch.  F.R.S., 
WToto  a  letter  to  the  Council  (seo  Jaumal,  (VoL  20,  p, 
492),  BUggeeting'  certain  Qsmes,  BOme  of  which  have 
been  commeroorated,  and  Mr.  H.  D.  Pochin  contributed 
£26  tor  the  pnrpoBe  of  cajrjing  out  these  auggeBtiona. 
Six  new  ones,  in  conimemoratiuu  of  Barry,  Hogarth, 
Kewton,  Peter  the  Great,  Shsridan,  and  Wolpolo,  have 
been  erected  duiing  the  present  jeai.  Tho  oumplete 
liJst  of  tablets  to  the  prsBont  time  is  aa  follows  : — 
James  BoTTj 36,  Castle  •street,  Oxford- 

Sdinund  Burke     37,  Gerrard- street,  Boho. 

Lord  Bttou  16,  Hollos-street. 

George  Canning 37,  Conduit -street. 

John  Dryden     43,  Oorrard- street. 

Michsfil  Faradnj 2,  Blandford- street,  Port- 
in  an -square. 

John  TTniman 7,     Bnekinglmra  -  street, 

ritzroj-E«quare. 

Benjamin  EYanklin T,  Craven -street.  Strand. 

Darid  Garriok 6,  Adelphi-tcrraoe. 

George  Frederick  Handel  . .  25,  Brook- street. 

William  Hogarth 30,  Leicoster-square. 

Samuel  Johnson  17,  Gough-squore,  Fleet- 
Napoleon  HI 3a,      King  -  street,      St. 

Lord  Kelaon H7,  New  Bond-street. 

Sir  Isaac  Newton 36,  St.  Martin' a -street. 

Peter  the  Great    IS,     Buckinghani  -  street. 

Strand. 

Sir  Joshua  Bernolds   47,  Leicester- square. 

Piohard  Brinsle^ Sheridan. .14,  Savilc-row. 

Mrs.  fiiddoDB 27,  Upper  Baker-strGot. 

Sir  Rohert  Wulpolo 6,  Arlinyion-Btrcct. 

The  house  in  Leicester- square,  upon  which  a  tablet  in 
memory  of  Hogarth  bas  been  erected,  is  occupied  by 
Arobbishop  Tenison's  school,  for  which  tbe  house  was 
re-built.  The  original  building,  in  which  Hogarth  lived 
for  several  years  nsa  long  known  as  the  "Sabloniire 
Hotel."  John  Hunter  lived  next  door  after  Hogarth' 
death.  Of  the  four  worthies  who  were  intimat^  con 
neoted  with  Leicester -square,  viz.,  Hoparth,  Hunter, 
Newton,  and  Eeynolds,  and  whose  busts  are  now  set 
up  at  the  four  comers  of  the  enclosure,  three  wi]I  be 
found  in  the  above  list. 

It  is  proposed  to  give  in  various  numbers  of  the 
Journal  reprcBcntstions  of  the  houses  upon  which  me- 
morials have  been  set  up,  and  the  blocks  fur  the  four  in 
the  present  number  have  been  kindly  lent  by  MeSBTB. 
Dawson,  of  the  Typographio  Etching  Comyany. 

Tbe  house  in  St.  Martin 's-street,  which  is  now  occu- 
pied by  the  schools  altocbed  to  the  Orange-street 
Chapel,  is  in  much  tho  same  condition  as  when  Sir 
Isaac  Newton  lived  in  it,  from  1710  to  1727,  except  that 
tho  old  red  bricks  have  been  covered  with  stucco,  and  an 
observatory  on  tbe  roof  has  been  taken  away  within  tbe 
last  few  years. 

Flaiman    had    several  London   residenOBS,    but   the 
house  in  Buckingham -street,  Fitzroy -square,  is  the  one 
with  which  he  is  most  intimately  associated,  as  he  lived 
in  it  daring  tho  prime  of  his  artistic  career.     He  went 
there  in  1796,  when  he  returned  from  Rome,  and  there 
he  died  in  1826,  being  buried  in  the  ground  adjoini 
old  St.  Panoraa  church,  and  belonging  to  the  pariah 
St.  Giles-in- the -fields.    The  house  is  on  the  south  ai 
af  the  street,  close  by  Great  Titchfleld- street. 

Canning's  honse,  on  the  south  side  of  Conduit-stre 
ia  greatly  changed  since  the  great  statesman  lived  in 
It  originally  formed  a  wing  of  IVinity  Chapel,  which 
bas  been  swept  away  within  the  last  few  years.  This 
□hapel  was  the  successor  of  the  chapel  on  wheels  which 
was  used  at  tho  Hounslow  camp  in  the  reign  of  James 
H.,  and  was  subsequently  brought  up  to  London.  It 
is  shown  in  Kip's  view  ot  tM.  Bur^nf^on-'WiiMi  a^^ 


standing  in  the  Gelds  at  the  faaok  of  that  hi 

Conduit- street  was  built,  a  chapel  was  ei 

luth  side  to   Bupersode  the  chapel  on  i 

.he  west  aide  of  tbe  chapel,  «1 


y  inhabited  fa 


Newton's  HorsE, 


lived  for  a  time,  was  subsequently  inh 
years  by  the  famous  physician,  Dr.  ] 
After  his  death,  the  front  was  altered,  and  ■ 
window  made,  as  seen  in  the  accompanying  fi^ 
ia  now  in  the  possession  of  Mr.  StrectCT,  the  jewi 


^^,^-f-] 

i:'' 

_:iS.  -         i'±. 

1 

pll£Si 
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on  had  so  nwiT  niniilmnM  b  Umm 
J  dilOenltT  m  dworiiw  (h»  OH  tet  I 
a  na.      Tbe  Immm*  fit  QuMgfcuf 


special  clumi  to  attention,  uttwH^avtbM  ft 
lezioographsr  chiefly  (noQiilad  Us  disMaavj- 
garret,  with  its  slanfang  mat,  in.  lAkh  U>  mM 
worked,  and  his  own  studTHartill  to  bi  Mi^ 
son  himself,  inhis"Lifeof]QItan,"  n^v^"! 

but  remark  a  kind  of ! '  -— '-  — 

\\o'iiiia  ^reat  n 


f  lenieot,  MAns^Ngs 
by  his  bCbsn^^M;  s 
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]h  hs  resided  b  historioslly  mentioned,  ai  if  it  ware 
njnrf  to  ne^ect  ntualna'  any  place  that  he  honoured 
OB  presenoe."  Emboldened  b;  this  expieaaion  of 
'    the  yew  1779,  yentowd 


lane.  No.  1 ;  (16)  JohnBon'a-ooart,  No.  7  ;   (17)  Bolb. 

"urt,  No.  8.    In  this  last  plooe  he  died  in  17B4. 

In  ApHl,  1879,  UieCorporatian of  the  (^tyof  London 

Dre  asked  to  oo-operate  in  this  work,  and  to  ondertftke 

the  erection  of  suitable  Memorial  Tablets  within  ths  Gtr 

boun^rioB.    The  matter  was  referred  to  the  Ci^  Landa 

Committee,  with  which  body  the  Secretary  hM  had 

sereral  oommonicationa  with  respect  to  the  looalitisB 

iggeated  for  memoriala,   the   result  being  that  the 

.  immittee  agreed  to  erect  such  tablets  within  the  City 

booudatiea. 


CuniiNa'a  HoDSE. 


Ilk  Johnson  the  names  of  soma  of  his  residences  and 
obtained  the  toUowtng  hat  which  he  printed  in  his 
ifs  of  Johnson  '  —  (1)  Sietec  street  oSCathenne 
Mt,  Btntnd  (2)  Greenwich  (3)  Woodstock  street 
r  Sianover  square      (4)   Castle  street     Cavendish 


JoKiiao»'s  House. 


igain ;  is)  uow-street ;  (»)  uoiDom ; 
ma;  (11)  Holborn again;  (12)GDngh-iq 
ile'S'lna;  (li}Qn7'i>inn;  (16)  lanerTa 


HORTICULTURE  IN  ALGERIA. 

Mons.  V.  Ch.  Joly  has  oommimioated  a  paper  on  thla 
subject  to  the  Socieli  d' Horticulture  of  Paris,  of  which 
the  following  is  an  abstraot :  — 

he  more  we  advance  towards  the  north,  the  more 
find  tbe  taste  for  hortiaulture  developed,  just  in 
the  same  proportion  as  where  nature  does  least,  neoea- 
mty  will  always  render  man  aotire  and  indnstriooa. 
Before  speaking  of  the  prodoction  of  fruits,  flowers, 
and  trees,  I  ought  to  meation  tbe  great  question 
which  preoccupies  Algeria,  namelT,  the  watw  ques- 
tion; without  water,  no  vegetables,  no  animals,  no 
colonisation  is  possible.  As  there  is  no  stream  with 
(gular  oonrae,  water  is  a  question  of  life  and 
death  ;  mere  watering  is  of  no  use,  it  must  be  oonstant 
and  thorongh  irrigation.  Rain  falls  only  during  four 
months,  consequently  it  is  diy  for  the  rest  of  the  year, 
and  this  dryness  prevents  the  oultivstion  of  quinine, 
coffee,  indigo,  and  tea. 

The  destxuctian  of  the  toreeta  has  done  here,  as  eloa- 
whore,  incalculable  miacbief,  and  the  planting  of  (zee* 
IS  an  argent  neoeesity.  The  Eitcalyptiu  would  render 
great  aervice.  In  poor  soil  the  faoulj  of  the  aoaoiaa 
~  I  species  which,  besides  furnishing  firewood,  would 
an  industrial  product  of  great  valuo :  by  judieiona 
planting  in  from  ten  to  fifteen  years,  the  olimate,  now 
very  variable,  would  be  rendered  more  equable,  the 
springs  would  be  increased,  immense  pastorages  would 
be  restored,  and  tbe  native  population  now  necessaiilj 
nomadic  would  become  settled,  and  the  European 
element  would  he  more  oonatant.  The  ruins  so  fre- 
quently met  with  show  that  the  country  was  at  one 
time  populoaa,  but  the  deBtruotton  of  forests  led  to  the 
destruction  of  animal  and  vegetable  life.  The  prindpsi 
trees  met  with  in  the  pnl£c  gardens  are  the  d^, 
BonrbOQ  palm,  the  Sibal,  the  Chamarapt,  the  (htyota, 
the  Ariea  tapida,  the  bamboo,  the  banana,  the  Sranma 
draco,  the  yucca,  the  aloe,  the  Agavi,  beeides  the  Buea- 
iyptut,  and  the  tdane  tree.  These  last  two  play  a  great 
part  in  the  plantations  of  new  villages,  where  tbe 
engineers  form  broad  boulevards,  as  they  there  form  an 
enclosure  which  rapidly  protects  the  inhabitants  against 
a  torrid  gnn.  The  Euatlyptut  especially  la  the  tree  of 
health  tor  low  and  damp  ground^,  on  acconnt  of  il« 
great  power  of  evaporation,  as  well  as  for  itft  remnoiM 
juices  ;  it  grows  from  six  to  ten  feet  in  height  in  one 
year.  The  tenwerature  and  moisture  should  always  be 
considered  as  nom  non-attention  to  these  imporbmt 
factors  great  waste  often  occurs,  thus  the  fruit  trees 
of  the  temperate  cone  perish  quioldy  in  Algeria,  while 
the  trees  of  the  South  of  fWioe,  the  almond,  the 
jujnbe,  pomegranate,  fig,  and  medlar,  ripen  twomonths 
earlier  than  in  Franoe,  and  are  of  the  first  quality. 

Until  now,  tbe  principal  oentre  of  hortionltnnd 
production  has  been  Algiers  and  its  anburbe.  E*«ry- 
where  irrigation  is  appied,  the  water  bdng  niaed 
by  rough  homely  instruments,  which  the  labouma 
like,  as  they  can  make  and  mend  them  themadTea. 
Near  Algiers  are  the  gardens  of  Madame  Boaiiar, 
about  10  acres  of  whi^  are  devoted  to  caltivstfan 
of  flowers  for  the  local  loaikj^  U.  %ct>da^k.^ 
Madame  Roasier  has  also  eA:«ii&  "^^  ^*^"*_:.^ 
nntMriea  of  fruit  and  fruit  ti«o«.     iA  "iiia  »»»*  ■«»»» 


Little  has  been  done  to  aamst  n&tare  in  the  oumration 
of  flowere  in  Algeria  hj  mim.  Although  Uie  winters 
are  mild,  hothouses  ixo  necesiuirj  for  propagating  and 
for  protecting  certain  plants  from  the  heavy  winter 
rains,  of  frmn  tha  Humioer  dost.  At  Algiers,  in  the 
flowDf  market,  thore  were  to  bo  seen  some  cut  fluwcn, 
hut  few  oc  none  in  poto.  The  flowers  to  be  seen  in 
April  were  our  common  ones,  roses,  geraniums,  Tiolots, 
heliotropes,  lilies,  hoartscaso,  and  pinks.  If  flowers 
are  littlo  cultiTatcd  in  Algeria  for  private  houses,  thoy 
form  a  considerable  industry  for  perfmnerj.  Thir^ 
years  ago,  Mons,  Bimonnet.  at  Algiers,  aoil  lluna.  Mer>- 
Cntin,  at  Chfregos,  introduced  into  the  country  the 
planting  and  distillation  of  odoriferous  plants,  since 
which  time  this  industry  has  prospered  so  much,  that 
the  geranium  alone  curers  more  than  1,300  acres,  and 
furnishes  more  than  G,000  kilogrammes  of  essence. 
Ihfi  olivo,  suitably  grafted  and  cultivated,  will  oonatitute 
■n  immense  fortune  for  tlio  country  if  it  is  worked 
according  to  its  nature ;  it  is  thought  that  the  region 
mntable  lor  it  oould  cosily  funush  700  to  800  millions 
of  square  feet,  producing  annually  more  than  300  millions 
of  francs. 

In  condusiou,  a  few  words  may  be  mentioned  about 
the  most  precious  plant  for  Algeria,  the  vine,  which 
alone  is  destined  to  renew  the  fooe  of  the  colour.  It  is 
planted  cvorrivhcre  from  Kabylie  (which  produces  on 
abundance  of  table  grapes)  to  Morocco.  And  this  is 
easily  explained  when  wc  remember  that  at  the  end  of  Hve 
years  the  cost  of  the  ground,  the  planting,  and  expenses 


of  cultiTotion,  i 
to  £30  the  acre.  The  vines  are  pit 
6  to  6}  feet  apart,  to  facilitate  labc 
oartu  is  left  around  the  plantations 
phylloiera  has  yet  appeared,  but  thi 


ited  in  lines  from 
IT,  and  a  road  for 

Fortunately 
curse  of  the  vi 

knocked 


m  Algeria  is  the  blue  fly,  which  has  L 

Tines,  and  burnt  with  lime  or  petroleum.   The  expense  of 
carriage  is  the  great  drawback  to  the  prosperity  ol 
Algeria,  and  if  this  were  lessened,  it  might  b^ome 
of  the  richest  celonics  in  the  world. 


COBRESFOVDEBCX. 


SCEEW  PROPELLER. 


coil  of  the  balance  wonld  pradocv  no  efl 
conductor  is  necesiaiT.  Piofeaaor 
~  ray's  flnfcsn  ;  nana  of  them  gavv  any  i 
>  the  fon^gsr  of  the  right  hand,  wbci 
Ills  was  qnite  destroytd,  and  a  noise  w 
ta  the  veiy  finger  in  which  the  filings  wi 
nsed  haidly  say  that  Hr.  Gray  was  civ 

Iron   and  BtMl  Inititnte. — The 

lii  institute  wUl  be  held  this  year  in 
oit,  October  1 1  th,  ni  following  days. 
■t  of  paponi  to  bo  read  :— "  The  Mann 
rwl  Rails  in  the  United  Stales,"  by  < 
(I'iltaburg,  Pa.)  ;  "A  Method  of  Seem 

.^_     T, „ ,,    1_    .._       ,„       JJ       J 

b,"  bi 

"  The  Application  of  Wtoup-ht  Iron  mm 
facturo  of  Gun  Carriafw*,"  by  Mr.  H.  1 
racture  of  ProjectQes,"  by  Mr.  J.  Da 
tribution  of  Elemonls  in  Sleel  Ingots,"  I 
"  The  Use  of  Brown  Cool  in  the  Blast 
fenorP.  Ritter  von  TUnner  (Leoben,  . 
Physical  Tests  and  Pmpertin  of  Slee 
Bichaids;  "The  Tin  Plate  Monufocti 
shaw;  "The  Use  of  American.  Anifa 
Funiacp,"  by  Mr.  J.  llartman  (I'hilai 
in  Cast  Steel  IdkoIs,"  by  Mr.  F.  Stu 
Progreis  uf  the  Basic  BesscDier  Froce 
Kupelweiser  (Director  of  the  Witkowiti 
A  number  of  excursions  to  works  in  ant 
been  oiTBuged  fee  the  diffeimt  days  of  tl 

Cryitkl  FaUM  Intemttieiwl  Ktt 
The  MIowing  umoancemcsit  ha*  appeoie 
—The  saocaa  of  ths  sent*  of  iDtemat 
the  Ciyital  Pdaca  inaiigiirattd  this  *a 
Highness  the  Dak*  of  Ctimanght  wiU  b 
tion.  It  is  intended  that  this  ezhihltie 
in  DecembK  and  nmaia  open  setae  nun 
systems  of  electric  lifting  will  be  tcpm 
Falaea,  so  that  raanutetoien,  theatr 
others,  who  tn  thinking  of  qiplying  eke 
factorica,  warehonaea,  UiaatKS,  Ac,  wil 
in  Engluid,  have  an  ouwrtuni^  of  eo 
electric  lights  and  joking  for  thnu« 
their  local  dtcnmstancci  beat.  The  w1 
for  an  ebotric  exhibiticn,  a*  Om  sea* 
lights  being  sem  from  4  pjn.,  or  wren  i 
to  the  many  and  vaiioua  syatona  ol 
Bdiscm  will  have  a  coa^lat*  othilnt  of  1 
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ompetitLon  was  instituted  in  1878,  by  the 
of  the  Society  of  Arts,  as  trustees  of  the 
400,  presented  to  them  by  the  Owen  Jones 
I  Committee,  being  the  balance  of  the 
ions  to  that  fund,  upon  trust  to  expend 
est  thereof  in  prizes  to  "  Students  of  the 
of  Art  who,  in  annual  competition,  pro- 
best  designs  for  Household  Furniture, 
Wall-papers,  and  Hangings,  Damask, 
,  &c.,  regulated  by  the  principles  laid 
r  Owen  Jones/'  The  prizes  are  awarded 
results  of  the  annual  competition  of  the 
ind  Art  Department. 

izes  were  ofiPered  for  competition  in  the 
'ear,  each  prize  consisting  of  a  boimdcopy 
.  Jones's  "Principles  of  Design"  and  a 
ledal. 
allowing  is  a  list  of  the  successful  candi- 


L  Fidler,  School  of  Art,  Salisbury  ^Design  for 

!/amb.  School  of  Art,  Kidderminster— Design 

iipet. 

isDatton,  School  of  Art,  Nottingham— Design 

'hillips,  School  of  Art,  Northampton— Design 

rail  paper. 

;  Harris,  School  of  Art,  Salisbury —Design  for 

z. 

Glalow,  School  of  Art,  Macclesfield. 


CANTOR  LECTUEE8. 

COLODE  BLINDNESS. 

By  B.   Brudenell  Carter,  7.B.C.8. 

s  n.— Dblivebed  Monday,^May  23, 1881. 

of  ike  colour 'blind  in  daily  life.  Their 
la  of  endeavouring  to  counteract  the  conee- 
I  of  their  defect.  Modes  of  testing  for  colour 
6M.  Sources  of  error  in  testing.  The  actual 
mce  of  the  affedion  in  this  and  other  countrieSy 
<  different  classes  of  the  population. 

)aY0ured,  in  my  former  lecture,  to  explain 
I  as  is  known  of  the  essential  nature  of 
lindness ;  and  I  proceed  to-day  to  describe 
the  consequences  of  the  defect.    I  may, 


perhaps,  first  be  permitted  to  recapitulate  that 
what  we  call  colour  is  dependent  upon  the  varying 
proportions  in  which  different  substances  destroy 
the  whiteness  of  the  solar  light,  by  subtracting  from 
it  some  of  the  elements  of  which  it  is  composed ; 
that  the  colours  of  all  natural  objects  are  mixtures, 
because  there  is  no  object  which  subtracts,  either 
from  white  or  from  previously  coloured  light,  the 
whole  of  the  red,  the  green,  or  the  violet  which 
it  contains ;  and  that  the  essence  of  complete  colour- 
blindness is  an  incapacity  on  the  part  of  the  nerves 
of  vision  to  respond  to  the  stimmus  which  one  of 
these  three  kinds  of  light  is  calculated  to  produce. 
There  is  nothing  more  difficult,  even  if  it  be  in  any 
way  possible,  than  to  realise  to  ourselves,  or  to 
make  plain  to  others  by  verbal  definitions,  the 
nature  of  sensations  of  which  we  have  no  experi- 
ence ;  and  hence  the  precise  appearance  of  the  world 
to  the  colour-blind,  and  the  difference  between 
their  sensations  and  those  of  the  colour-seeing, 
must  to  some  extent  remain  a  matter  of  conjecture. 
For  the  purpose  of  illustration,  however,  and  in 
order,  in  the  words  of  old  South,  to  employ  those 
arts  by  which  reason  is  wont  to  supply  the  deficiency 
of  the  reports  of  sense,  we  may  assume  what  is  not 
quite  the  case,  namely,  that  white  light  is  composed 
of  red,  green,  and  violet  in  equal  proportions,  and 
that  the  three  colours  are  of  equal  luminosity.  It 
would  seem  to  follow,  then,  that  to  eyes  which 
are  incapable  of  seeing  one  of  the  colours, 
one-third  of  the  total  illumination  of  natural 
objects  must  be  extinguished  ;  and  hence  that 
the  world,  to  the  senses  of  the  colour-blind, 
must  be  one- third  less  bright  —  one-third  less 
luminous — ^than  it  appears  to  others.  It  follows, 
also,  that  the  sensation  which  we  call  whiteness 
must  be  unknown  to  the  colour-blind.  Whiteness 
is    the   result   of  the  combination    of   all  three 

Erimaries,  of  which  the  colour-blind  can  combine 
ut  two.  We  have  here  an  excellent  illustration  of 
the  errors  which  are  introduced  into  the  question  as 
soon  as  we  begin  to  mix  up  facts  with  nomencla- 
ture. A  child,  who  is,  say,  red-blind,  sees  white 
objects,  is  told  by  his  elders  that  they  are  white, 
takes  his  idea  of  whiteness  from  their  appearance, 
and  would  describe  them  as  white  to  others.  Their 
appearance  to  him,  however,  is  the  same  that 
would  be  produced  to  the  eyes  of  the  colour- 
sighted,  by  an  admixture  of  equal  parte  of  green 
and  violet ;  and  the  effect  of  such  an  admixture 
would  be  the  same  to  him  as  whiteness,  and  forms 
the  nearest  approach  to  whiteness  that  he  is  capable 
of  seeing  or  imag^ing.  In  the  same  way,  the 
white  of  the  green-blind  is  an  admixture  of  red 
and  violet ;  and  the  same  principle  applies  to  every 
other  colour  which  may  be  presented  to  him.  In 
other  words,  the  colour-blind  person  loses,  out  of 
every  mixture,  the  effect  which  is  produced  upon 
normal  eyes  by  the  presence  of  the  element  of  red, 
or  green,  or  violet,  as  the  case  maybe,  which  that 
mixture  contains,  and  sees  only  the  remaining 
elemente.  ThdX  which  is  invisible  to  him  is  practi- 
cally non-existent  for  him ;  and  hence,  if  we  have 
the  elemente  of  ereen  and  violet  in  a  colour,  and  no 
others,  the  red-Uind  and  the  normal  sighted  would 
derive  the  same  sensation  from  them.  If  we  then 
add  the  red,  the  red-blind  person  would  perceive 
no  ^fference;  while,  to  the  colour-d^tfid^  i^ 
colour  of  the  mixture  would.  \»  ^soteaSic^  ^^^ws^ 
The  former,  the  red-blind.  \\Mk\.\A^^^^^'^M«'*^  ^^ 


tile  deotrio  ligbt;  and,  with  tlie  three  colonn 
espOABd  in  a^roximately  correct  proportdoni,  will 
•et  tbe  irhed  into  rotation.  You  no  longer  see  a 
broad  seotor  of  red,  a  broad  sector  of  green,  and  a 
broad  sector  of  Tiolet,  but  simply  a  white  surface. 
y/e  will  now  abolish  the  red  sector,  filling;  the 
whole  circle  with  green  and  violet,  auA  then  the 
rotation  of  the  wheel  will  produce  a  mixture  of 
those  two  colours,  whichmost  of  us  would  desoribo 
as  a  Bort  of  bluish  grey,  and  which  must  nearly 
correspond  with  the  appearance  which  white  sur- 
faces present  to  the  red-blind.  In  like  manner, 
we  will  next  remove  the  green,  leaving  only  red 
and  violet,  and  the  viole^  leaving  only  red  and 
green ;  and  in  eaoh  case  the  rotation  of  the  wheel 
will  produce  some  resemblance  to  the  appearance 
presented  by  a  white  surface  to  the  green-blind 
to  the  violet-blind. 

It  seems  probable  that,  before  long,  improved 
means  of  examining  the  conditions  of  colour-blind 
vinon  may  be  furnished  to  us  by  the  discovery  of 
peraong  who  are  colour-blind  with  one  eye  only, 
and  who  will  be  able  to  compare,  under  proper 
direction,  the  impressions  derived  from  the  colour- 
blind eye  with  those  derived  from  that  which  it 
oolonr-sigbted.  Two  snch  riersons  have  been  re- 
cently made  the  subject  of  eipwriment  by  Pro- 
feaior  Holmgren,  and  no  doubt  others  will  be 
found  when  looked  for,  as  they  will  be  now  that 
attention  has  been  directed  to  the  fact  that  they 


OOTexut. 
ArofMBorl 


>r  Holmgren's  two  oosegwere  one  of  one- 
sided violet 'blinduess  and  one  of  one-sided  red- 
blindness  ;  and  he  thus  describes  the  results  which 
he  has  BO  far  obtained  from  them. 

First,  the  diagnoeis  of  both  eyes  was  carefully 
made.  In  both  cases  there  was  found  a  perfect, 
^pical,  partial  colour-blindness  of  one  of  uie  eyes, 
the  violet-blind  on  the  left,  and  the  red-blind  on 
the  right  eye ;  the  other  eye  in  each  had  a  weak 
colour  seuse,  but  still  was  so  nearly  normal  that 
the  principal  colours  were  ascertained  with  perfect 


ilirht  hpa 


oolour-blind  person  sees  only  ti 
spectrum.    These  are  his  two  et 

colours. 

The  priucipal  colours  in  the  sp 
blind  person  are,  aa  to  their  1 
rod  and  green.  Towards  the  retj 
has  quite  the  same  exterision  as 
eyed  person,  and  is  thus,  in  con 
latter,  "  nnshortened."  Reckoi 
end,  his  first  fundamental  oolc 
that  part  of  the  spectruiB  which 
as  red,  orange,  and  yellow.  Firal 

Eaen,  a  little  on  the  other  aide 
le  D,  he  sees  a  narrow  tuu 
white  "  belt,  from  which  his  oti 
commences,  aud  is  continued  « 
and  more  saturated,  and  after* 
darker  shades,  over  the  place  wt 
greenish-blue,  cyan-blue,  and  in 
mencement  of  the  violet,  where  h 
Intely  ends  with  a  sharp  limit,  al 
line  O.  His  spectrum  is  thus  at  I 
ably  shortened.  The  fact  that  vie 
confuse  the  pigment  colours,  su 
blue,  purple  aud  red,  orange  ai 
and  ymlowish  green  and  grey,  is 
itaelf.  Kespecting  the  tone  of 
person's  subjective  fundamental  ( 
said  that  his  red  is  not  quite  i( 
common  red  of  the  spectrum  of 
which  is  something  like  cinnaba 
clearer  red,  having  a  shade  of  a 
same  as  the  rod  towards  the  end 
spectrum  of  the  normal-eyed, 
mental  colour,  green,  ia  also  a  dc 
the  normal  eye  has  a  shade  of  bli 
The  two  principal  colours  in  th 
red-blind  are,  as  to  their  fundami 
and  blue.  The  yellow  oommenc 
reckoned  from  the  end,  than  thi 
mal-eyed,  about  Fraunhofer's  lin 
over  the  rest  of  the  red.  orange. 
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ng-Helmholtz  theory.  Begarded  from  a 
'e  point  of  view,  we  should  perhaps  have 
.  green  instead  of  yellow  as  one  of  the 
ntal  colours.  But  that  yellow,  and  not 
I  that  colour,  as  I  have  already  for  some 
>po8ed,  does  not  shake  the  basis  of  that 
IS  has  been  shown  by  Fick  and  by  myself, 
the  tone  of  the  red-blind  person*s  first 
intal  colour  is  not  perfectly  golden  yellow, 
ns  for  the  normal  eye  to  have  a  shade  of 
-yellow,  perhaps  best  defined  as  citron- 
n  the  lighter,  and  as  olive-green  in  the 
hades.  His  other  fimdamentd.  colour  does 
I  to  be  purely  cyan-blue  or  indigo,  but  it 
'  a  blue  with  a  perceptible  shade  of  violet. 
i  be  called  indigo-violet.  Perfect  clearness 
leory  will  not  perhaps  be  gained  until  wo 
d  opportunity  of  studying  more  cases  of 
i  kinds  and  degrees,  and  especially  a  case  of 
Dcrfect  green-blin(h[iess.  Professor  Holm- 
Is  that  he  is  preparing  a  large  work  upon 
ect,  and  the  foregoing  observations  point 
>ossibility  that  our  present  conception  of 
Bn,  and  violet  as  the  primaries  may  yet  be 
» require  some  modification. 

turn  now  to  the  actual  mistakes  made  by 
or-blind  in  daily  life,  as  consequences  of 
feet,  we  shall  find  these  to  be  less  niimerous 

remarkable  than  might  have  been  sup- 
insomuch  that  nothing  has  come  as  a 
mrprise  to  many  persons  than  the  recently 
i  knowledge  of  the  great  prevalence  of 
dition.  Dalton,  the  chemist,  was  totally 
d ;  and  when  we  hear  that  he  said  that 
ht  upper  side  of  a  laurel  leaf  was  to  him 
st  match  for  red  sealing-wax,  while  the 
the  leaf  was  an  equally  good  match  for 
:er  colour  of  a  red  wafer,  we  are  at  first 
alined  to  think  it  impossible  that  such  a 
uld  escape  recognition,  even  for  a  single 
.e  compared  the  colour  of  a  florid  oom- 
to  a  film  of  diluted  ink  spread  over  white 
and  said  that  blood  was  not  unlike  the 
which  he  heard  called  bottle-green, 
h  a  member  of  the  Society  of  Friends,  he 
the  street,  with  perfect  complacency,  the 
larlet  gown  of  a  Doctor  of  Civil  Laws  ;  and 
en  asked  by  Whewell  what  it  resembled, 
was  of  the  same  colour  as  the  leaves  of 
3rgreens  outside  the  window,  and  that  the 
rhich  was  of  pink  silk,  was  undistinguish- 
n  sky-blue.  It  would  be  tedious  to  enume- 
ors  of  the  same  class  which  have  been 

of  different  colour-blind  persons  by 
observers,  and  which  depend,  usually 
;,  upon  some  unexpected  test  being 
to  them  in  an  unusual  manner.  I  am 
;ed  with  a  family  in  which,  the  fattier  sent 
le  sons,  then  a  boy  of  niae  or  ten  years  old, 
next  room  to  fetch  him  a  book,  which  he 
i  as  of  a  green  colour.  The  boy  brought 
)ook  like  this  (a  red  one),  and  his  mistake 
I  investigation,  which  disposed  tiiat  he  and 
others  were  red-blind,  In  a  generaJ  way, 
,  the  colour-blind  manage  to  avoid 
,  because  they  soo^  ^eam  to  supple  ment 
Bctive  sense  by  the  study  of  oihex  peouiliari- 
j  ects.  Among  cMldren  bred  in  the  cou:  atry , 
thing  whicl^  l^iKshes  a  oolour-blind  tc »  feel 
it  a  differeivoe  l^t^reen  himself  an^  .other 


people  is,  usually,  the  difficulty  which  he  experi- 
ences in  seeing  any  difference  between  ripe  fruit  or 
red  berries  and  the  leaves  which  surround  them. 
Even  here,  it  must  be  remembered,  he  sees  a  differ- 
ence, although  not  the  difference ;  because  the 
colour  to  which  he  is  blind  presents  to  him  a  sur- 
face which  is  deficient  in  luminosity  when  compared 
with  others,  although  he  conceives  it  to  be  identical 
in  colour.  Thus,  to  quote  an  illustration  from 
Dr.  Joy  Jeffries,  a  child  hears  people  speak  of  the 
flowers  or  buds  of  the  com  poppy  as  red,  and  of 
the  leaves  and  stems  as  green.  He  does  not  per- 
ceive any  ground  for  this  broad  distinction ;  but, 
seeing  that  it  is  made  by  those  curound  him,  and 
that  he  is  laughed  at  if  he  is  mistaken  with  regard 
to  it,  he  sets  himself  to  work  to  study  carefully  the 
appearances  of  the  flowers  and  of  the  leaves  respec- 
tively, and  to  fix  in  his  memory  slight  differences, 
such  as  an  eye  capable  of  perceiving  the  great 
difference  might  easily  ovenook,  and  which  will, 
nevertheless,  represent  to  him  the  former.  Thus, 
he  notices  slight  differences  in  apparent  luminosity 
of  surface,  and  interprets  these  as  being  the  same 
things  which  others  call  differences  of  colour.  Unless 
he  happens  to  be  accidentally  tested,  like  the  boy  of 
whom  I  have  spoken,  with  nearly  pure  red  or  green, 
he  may  not  only  for  a  long  time  escape  the  detec- 
tion 01  other  people,  but  he  may  even  remain  un- 
conscious of  his  own  defect.  It  must  be  remem- 
bered that  he  sees  certain  things,  and  hears  them 
described  as  red ;  and  that  the  appearance  which 
they  present  to  him  will  g^ve  him  his  notion  of 
what  it  is  that  other  persons  mean  when  they  call 
things  red.  He  may  only  be  detected  when  some 
casual  event  serves  to  render  useless  all  the  fine 
distinctions  which  he  has  acquired ;  as  when  the 
gentleman  who  was  travelling  wrote  a  letter  to 
his  family,  commencing  and  completing  it  at 
different  halting-places,  half  of  it  in  red  mk  and 
half  in  black,  without  being  himself  conscious  of 
the  difference.  On  this  part  of  the  subject  some 
very  pertinent  remarks  have  been  made  by  Dr. 
W.  Pole,  F.E.S.,  who  ia  himself  red-blind,  and 
also  by  Professor  Holmgren.    Mr.  Pole  says : — 

"  The  colour-blind  must  be  very  liable  to  associate, 
almost  indiflsolubly,  the  true  normal  name  of  a  colour 
with  the  sensation  it  conveys  to  their  minds,  whatever 
that  sensation  may  be ;  and  they  may,  theiefcae,  he 
easily  led  to  speak  of  that  odour  as  if  they  saw  it  like 
other  people,  although  the  sensation  they  refer  to  may 
be  leally  of  quite  a  different  nature  to  that  which  the 
name  implies.  A  colour-blind  person  will  be  especially 
loth  to  believe  that  certain  colours,  which  he  hears 
about  and  talks  about  every  hour  of  the  day,  can  be 
invisible  to  him.  Objects  of  these  hues  will  probably 
present  to  his  mind  some  ideas  of  colour,  though  not 
the  true  ones,  and  he  may  naturally  imagine,  therefore, 
that  he  does  see  them,  and  may  give  his  desonptwrn 
accordingly.  And  this  sort  of  error  is  very  much 
enhimoed  by  the  fact  that  it  is  not  an  easy  matter  to 
refer  different  tones  of  any  one  colour  to  the  same 
colour  sensation ;  so  that  a  modiBoation  of  tone,  if  con- 
siderable,  may  be  easily  supposed  to  be  a  different  colour. 
Ibelievethisdifficulty  isalso  felt  by  the  normal-eyed;  and 
thepopularnomendatureof  ooloursfumishesillustrations 
of  thefaot,  different  tones  of  the  same  colour  having  of  ten 
different  names,  and  being  treated  as  separate  odours. 
Pink  and  cnmnoa,  lilac  and  violet,  are  well  acknow- 
ledged examples  of  this ;  and  a  dark  shade  of  orange  is 
called  brown,  wW«b  generally  passes  for  a  separate 
cdour.  Hence  we  ffM»y  easily  Bc«r^>^^^'^;^^ 
bili^  there  is  tl^t  |fta  coloux->iiMiS^  Tfi»^  ^^^^S^s^hsw*. 


onfl  tttej  tMTB  tne  greateM  Oinioaltf  in  oomprelienauig. 
HenoB  tho  verf  gtaanl  ngatilton  bj  the  ooloor-bliud 
that  they  do  see  red,  an  usertion  whiob  I  think  hu:< 
been  far  mora  readily  accepted  than  it  ought  to  Ijo, 
Bed  is  a  more  oommon  oolour  than  dark  yellow,  and 
hence  the  preferenoe,  bj  the  oolooi-blind,  of  tljo 
former  name  for  the  oommon  sensation.  A  givnt 
variety  of  bodies  are  known  to  be  red  by  habit  ami 
aaaociation,  and  are  for  this  reason  often  naiiiMl 
oorrootiy.     My  own  eiperienco  is  very  decided  on  tliis 

rint.  It  is  oiUy  after  long  and  careful  inrestigati'iTi  ' 
have  oome  to  the  oonolnsion  that  my  Ben£ation^  ut' 
oolour  are  limited  to  blue  and  yellow.  But,  befoi-:.'  I 
found  this  out,  that  is,  for  nearly  thirty  yeerg  of  iiiy 
life,  I  firmly  believed  that  what  I  now  know  to  be  only 
diflerenoes  in  tone  of  one  or  the  other  of  these  wciu 
diflerent  ooloum;  and  hence  I  was  in  the  habit  ,i! 
talking  of  red,  orimaon,  scarlet,  green,  brewn,  purj>1e, 
pink,  orange,  &a,,  not,  of  course,  with  ihe  ooimdc'itco 
of  the  normal-eyed,  but  still  with  a  full  belief  thiit  I 
saw  them.  If,  therefore,  at  that  time,  any  aoientific 
man  had  eiamiued  me,  I  should  have  given  him  il 
description  of  my  case,  whiob  I  now,  aft«r  more  aiii'- 
ful  study,  know  would  have  been  utterly  wrong,  I 
shonld  have  told  him,  among  other  incorrect  st-Ut'- 
menta,  that  I  saw  red  objects  of  a  full  tone,  audi  lis 
vermilion,  soldier's  coats,  &o.,  perfectly  well;  abd  I 
could,  if  ncceSHary,  have  supported  my  assertion  by 
naming  cotreotty  a  great  variety  of  bodies  having  this 
oolouT,  which,  indeed,  I  am  in  the  habit  of  doing  evciy 
day.  It  would  have  been  inferred,  with  great 
appearance  of  truth,  that  I  was  really  impressable  uith 
the  red  senaation ;  but  I  now  see  what  an  erronouua 
inference  this  would  have  been." 

Another  source  of  confuaion  Id  inteipretiog  tbu 
descriptiona  of  the  colour-blimd  is  tlie  want  of  due 
appredation  of  the  difFerentsensatioiisthat  may  bo 
[ovduced  on  their  minds  by  modified  hues  of  tbi? 
some  general  colour.  Tho  normal-eyed  person 
considers  green,  for  example,  aa  always  green, 
whetherit  be  yellow-green,  bine  green, orniiulml 
green ;  whatever  thepBTticular"Bbadoof  green,"as 
it  is  called,  it  still  ha«,  in  his  eye,  the  distinguiahiug 
character  of  greenness,  which  cannot  be  hiddei)  or 
dii^uised  by  any  predominance  of  blue  or  yellow 


blind,  in  the  words  of  Holmgrei 
main,  the  same  kind  of  lig-hl 
observer,  but  they  perceive  par 
manner.  In  the  system  accordj 
arrange  their  colours,  they  have 
the  normal  observer;  and  this 
obliged  to  classify  ander  the  san 
portion  of  the  colours  classec 
observer  under  difFereat  heads, 
this  that  they  find  resemblaDoea 
confuse  others,  which  to  the 
a  quite  different ;  for  instouct 
These  confusions  naturally  surpr 
normal  observer,  who  readily  ii 
arise  from  very  great  ignorance  < 
defective  training.  He  ordinar 
there  is  no  limit  to  the  inistakea 
might  make  in  thia  respect.  Bi 
case ;  for  each  variety  of  colou 
laws  quite  as  exact  as  those  whit 
pressions  of  the  normal  obaervei 
person  con  no  more  accustom 
oolonn  OS  the  normal  observer  dc 
blind  COD  see  colours  in  the  aa 
green-blind  does,  or  vice  vtria. 

This  view  of  the  matter,  whii 
experience,  explains  to  us  how 
see  colours ;  but,  if  we  only  res 
the  names  given  to  colours  by 
we  can  be  easily  deceived.  To  ji 
oolour-blindness,  and  of  the 
questiona  connected  with  it,  it 
importance  distinctly  to  obaer 
between  the  manner  in  which 
person  teti  colours,  and  the  nuui 
namea  them.  The  sensation  is 
nature  of  the  sense  of  colour  in 
of  the  optic  nerve  from  birth.  ' 
oonlrary,  is  learned.  Itia  conve 
upon  exercise  and  habit.  Tho 
are  naturally  the  expressions  o 
on  the   other  hand,   they   are 
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sry  in  cases  where,  as  frequently  happens, 
ihods  of  exploration  employed  are  indecisive, 
based  upon  erroneous  principles, 
n  we  nrst  think  of  the  condition  of  the 
-blind,  it  is  difficult  to  understand  how  they 
lL  to  be  immediately  detected  when  in  the 
ny  of  men  endowed  with  normal  sight ;  but 
ixperience  shows  us  that  they  do  escape.  In 
;  tne  persons  employed  upon  a  railway,  for 
le,  who  are  required  night  and  day  to  give 
ion  to  coloured  signals,  we  usually  nnd  that 
ber  of  colour-blind  are  discovered,  although 
defective  sense  had  not  previously  been 
ted  either  by  themselves  or  others,  and  the 
ity  had  correctly  performed  their  duties, 
s  I  shall  hereafter  have  to  show,  the  fact  of 
^  avoided  mistakes  for  some  given  period 
lot  afford  to  the  colour-blind  signalman  the 
est  security  for  the  future.  His  defect  will 
day  surely  find  him  out,  and  that  at  the  very 
p^hen  he  is  least  suspicious  of  its  influence, 
natter  of  fact,  it  is  found  that  the  number  of 
p-blind  persons  employed  on  the  American 
ays  has  been  diminished  by  the  occurrence  of 
kes  on  their  parts  which  have  been  attributed 
^essness,  or  even  to  drunkenness,  and  which 
led  to  their  being  discharged,  not  as  colour- 
I  but  as  bcul  servants.  A  recent  American 
■  says  that  the  colour-blind  eliminate  them- 
from  railway  employment  in  this  way  in  the 
t  of  a  few  years,  and  that  they  are  never  found 
^  the  old  servants  of  any  company.  Un- 
lately,  in  the  process  of  eliminating  them- 
»   they  have  often  eliminated  other  people 

methods  for  testing  for  colour-blindness 
:>e  adapted,  it  is  evident,  to  avoid  the  sources 
>r  which  Messrs.  Pole  and  Holmgren  have 
id  out  as  likely  to  arise  from  nomenclature, 
>id  those  also  which  might  arise  from  the 
mt  luminosity  of  the  various  tests,  and  to  be 
ly  applicable  in  practice  to  large  numbers  of 
s.  All  these  conditions  are  fulfilled  by  Pro- 
'  Holmgren's  coloured  worsteds,  and  by  these 
;  although  there  are  many  other  methods  of 
ination  which  are  applicable  for  different  pur- 
,  and  especially  for  analysing  the  precise 
e  and  degree  of  colour-blindness  in  cases  in 
I  it  has  been  already  discovered  to  exist. 
)  worst  conceivable  test,  that  which  on  the 
and  would  allow  a  large  proportion  of  the 
r-blind  to  escape  detection,  and  which,  on 
Jier,  would  cause  persons  to  be  set  down  as 
r-blind  who  were  not  so  in  reality,  is  one 
L  has  been  adopted,  in  pure  ignorance,  by 
n  railway  companies,  who  profess  to  test  the 
r-vision  of  those  seeking  employment  on 
lines.  This  test,  the  worst  feature  of  which 
haps  its  superficial  appearance  of  being  satis- 
ry  and  complete,  consists  in  the  exhibition  of 
nd  green  lights,  alternately  or  in  irregular 
ision,  while  the  candidate  is  called  upon  to 

them  as  they  appear.  In  order  to  estimate 
rocess  at  its  true  vi^ue,  it  must  be  remembered, 
a  red  and  a  green  light,  imder  similar  con- 
is  of  illumination,  would  not  look  alike  to  a 
r-blind  observer,  who,  if  he  were  red-blind, 
i  see  the  green  light  as  the  more  luminous  of 
wo ;  and,  if  he  were  Rreen-blind,  would  see 
ed  light  as  the  more  luminous  of  the  two. 


Between  the  two  lights,  therefore,  there  would  in 
either  case  be  a  distinctive  difference  of  their 
apparent  luminosity;  and  the  person  examined 
would  manifestly  have  more  than  an  even  chance 
of  being  right  in  his  guess  as  to  which  of  the  two 
was  red  and  which  was  green ;  and  would  be  able, 
if  he  were  right  the  first  time,  to  keep  right  all 
throufi^h  the  questioning  process.  An  examiner 
who  knew  or  suspected  tiiat  the  candidate  was 
colour-blind,  might  be  able  to  lead  him  into  error 
if  he  had  command  of  a  contrivance  by  means  of 
which  the  brightness  of  each  lamp  fiame,  behind 
the  coloured  glass,  could  be  increased  or  diminished ; 
but  nothing  of  this  kind  has  been  ordinarily  em- 
ployed for  the  purpose,  and  it  would  at  best  be  a 
troublesome  contrivance.  A  man  who  was  not 
colour-blind  at  all,  but  only  dull,  or  careless,  or 
imperfectly  acquainted  with  the  names  of  colours, 
although  quite  able  to  distinguish  them,  might 
easily  call  red  green,  or  vice  versa ;  and  then 
the  question  would  arise  as  to  how  many 
mistakes  in  the  name  of  the  exposed  colour 
might  be  accepted  as  evidence  of  colour- 
blindness, or  how  many  correct  answers  as 
evidence  of  colour  vision.  When  thus  regarded, 
it  is  manifest  that  the  test  is  worthless ;  inasmuch 
as  no  colour-blind  person  would  be  likely  to  bo 
wrong  every  time,  and  many  colour-seeing  people, 
of  the  class  from  which  railway  servants  are 
chiefly  taken,  would  be  very  likely  to  be  wrong 
occasionally.  Besides  these  objections,  there  is 
the  further  one  that  no  test  is  satisfactory  which 
rests  in  the  least  degree  upon  nomenclature.  The 
object  of  the  examination  is  to  discover  whether 
some  given  person  sees  colour  in  the  same  way  as 
the  majority  of  mankind,  or  in  the  same  way  as 
the  colour-blind  minority ;  and  what  the  colours 
are  called,  either  by  tiie  majority  or  by  the 
minority,  has  nothing  whatever  to  do  with  the 
real  question  at  issue. 

Now  the  principle  of  Holmgren's  method  of 
examination  is  to  compel  the  colour-blind  to 
reveal  themselves  by  their  acts,  altogether  with- 
out reference  to  their  language;  and  for  this 
purpose  they  are  not  asked  the  names  of  colours, 
out  are  directed,  from  among  a  large  number  of 
coloured  objects,  to  select  the  tints  which  match  or 
resemble  certain  selected  patterns  which  are  placed 
before  them.  If  the  persons  examined  are  colour- 
sighted,  they  will  select  only  the  correct  matches 
for  this  purpose,  while,  if  they  are  colour-blind, 
they  will  make  certain  definite  mistakes  which 
will  disclose  the  precise  nature  as  well  as  the 
existence  of  their  defect,  and  which  could  be 
predicted  by  any  who  were  previously  aware  of  it. 
A  person  who  was  only  careless,  or  a  person  who, 
if  such  a  thing  could  be  conceived,  was  simulating 
colour-blindness  from  mischief  or  from  some  other 
motive,  but  without  adequate  knowledge,  would, 
so  to  speak,  make  the  wroag  miste^es,  and 
would  thus  betray  himself  at  once  to  a  competent 
examiner. 

For  the  purposes  of  such  an  examination,  almost 
any  coloured  substances  might  be  employed ;  but 
skeins  of  Berlin  wool  are  found  to  present  many 

gractical   advantages.      They    are   cheap,  easilv 
andled,  easily  obtainable  in  every  variety  of  tint, 
and  therefore  easilyreplaced  when  soiled  or  injured. 
Holmgren's  fuJl  collection  conc^ssvaXi^  <2>V  ^S^rssj^.  csosk 
hundred  and  fifty  skeins,  ii^c^xiSMi'^^^^^^^^siJ^^ 


A  piece  01  woratea  worK,  arrangea  by  Vr.  luue,  m 
miich,  on  Bome  of  the  linas,  the  colours  which  are 
liable  to  be  confounded  are  placed  in  jnxta-poai- 
tion.  The  objection  to  all  schemes  of  this  kind  is 
that  the  colour-blind  have  to  hi  asked  questions 
about  a  sorting  wbioh  has  been  alreadj  performed 
by  others ;  while,  in  the  Holmgren  method,  they 
r<^veal  themselves  with  much  greater  rapidity  and 
certainty  when  engaged  in  accomplishing  the 
■orting  for  themselves. 

The  time  at  my  disposal  does  not  allow  ma  to 
repeat  the  reasons,  partly  theoretical  and  partly 
derived  from  eiperienoo,  which  have  guided  Pro- 
fessor Holmgren  in  the  selection  of  his  sample 
colours;  audit  is  sufficient  to  say  that  these  ore 
light  green,  purple,  and  bright  rod. 

In  conducting  the  examination,  the  worsteds  are 
placed  on  a  large  table,  in  broad  daylight,  and  on 
a  white  doth.  A  skein  of  the  test  colour  is  picked 
out  by  the  esajuiner,  and  is  laid  down  at  a  short 
distance  from  the  pile.  The  person  examined  is 
then  directed  to  select  from  the  pile  the  other  skeins 
which  resemble  the  sample  in  colour,  and  to  place 
them  by  the  side  of  the  sample.  The  examiner 
should  first  do  this  himself,  and  then  mix  the 
■keiiis  again,  ho  as  to  show  the  examined  exactly 
what  is  required  from  him ;  and,  when  a  large 
number  are  to  be  examined,  the  instruction  should 
be  communicated  to  all  at  once,  and  then  each 
should  stop  forward  singly  and  in  turn  to  make 
his  or  her  selection.  In  this  way  about  a  minute 
will  snfBce  for  each  individual. 

The  colours  which  are  exhibited  on  the  screen 
before  you,  and  which  are  taken  from  Holmgren'. 
work,  are  intended  to  show  the  nature  of  the 
mist^es  which  exhibit  colour-blindness.  The 
plat^  does  not  exhaust  these  mistakes,  and  shows 
only  those  which  are  most  characteristic.  The 
test  colours  ore  arranged  horizontally ;  while  the 
colours  of  confusioQ,  or  those  which  the  colour- 
blind ore  liable  to  confound  with  the  former,  are 
arranged  vertically  beneath  them. 

In  the  first  ulaoe,  the  (rreen  samole  is  oresented 


togetuer.      xne  examinauon   u 
with  this  second  sample  until  tb 

has  placed  near  to  it  all  or  the 
skeins  of  the  same  shade,  or  el 
or  separately,  one  or  several  si 
He  who  confuses  the  colours  wi 
light  or  deep  shades  of  blue  ac 
the  deep ;  or  the  light  or  deep 
of  green  or  grey  inclining  to 
puiple,  red,  and  orange,  iudisci 

He  who  is  colour-blind  by  the 
in  the  second,  selects  only  purpi 
pletelt/  colour-blind. 

He  who,  in  the  second  test,  a 
only  blue  and  violet,  or  one  of 
red-blijid. 

He  who,  in  the  second  test,  » 
only  green  and  grey,  or  one  of 
green-blind. 

He  who,  in  the  second  test,  mi 


the  green-blind,  orjitee  uersJ  ;  a 
in  a  simple  manner,  evidence  i 
of  the  two  defects. 

With  this  second  test,  tlie  ex 
concluded ;  and  it  is  not  even  nee 
to  decide  whether  the  bUndne 
green.  But  to  be  more  compl 
Uie  relation  of  colour-blindnet 
colours,  and  especially  in  ord 
necessary,  railway  antborities  ai 
not  experts,  the  examination  ros 
one  more  trial,  which  should  be 
completely  oolour-bhnd,  and  wl 
sary  to  the  diagnosis,  but  wbioh 
roborate  the  results  of  the  preoec 
For  this  purpose,  a  vivid  red  skc 
of  a  red  ratiier  inclining  towoi 
resemblinK  the  red  used  tor  sign 
tion  shoulo.  then  be  continued  ni 
selected  all  the  skeins  belongin, 
I  the  irreater  nart  of  them,  or  else 
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A  practical  difficulty  will  sometiines 
he  case  of  incomplete  red  or  green -blind- 
d  the  examiner  may  be  asked  whether  a 
rson  is  red-blind  or  green-blind  enough 
9urce  of  danger  to  himself  or  others.  We 
9  to  deal  witii  a  question  of  degree  only ; 
7'hich  the  expert  can  do  is  to  reduce  the 
f  incomplete  colour-blindness  to  numerical 
8.  When  this  has  been  done,  it  will  be 
uthorities  to  draw  the  line  of  safety, 
lis  purpose,  it  must  be  assumed  that  a 
)yea  person  will  distinguish  the  colour  of 
)bject  at  some  stated  distance ;  and  it  fol- 
.t  the  incompletely  colour-blind,  who  can 
.ve  at  the  same  distinction  by  means  of  a 

impression  upon  their  nerves  of  sight, 
proach  nearer  before  they  can  speak  with 
(  certainty.  Hence,  the  distance  of  colour 
the  normal-eyed  being  taken  as  a  standard, 
ler  distance  of  colour  vision  in  the  incom- 
colour-blind  affords  at  once  a  numerical 
of  their  defect.  If  the  normal-eyed  can 
ish  between  red  and  green  at  ten  feet,  and 
npletely  red-blind  only  at  five  feet,  with 
icta  of  the  same  magnitude,  and  with  light 
kme  intensity,  the  latter  may  be  said  to 
>ne-half  of  the  normal  acuteness  of  colour 
[n  order  to  determine  the  point,  Holmgren 

an  apparatus  so  contrived  as  to  cast 
.  shadows,  the  intensity  of  which  can  be 
d  at  will ;  but  perhaps  the  best  contrivance 
mrpose  is  that  of  Professor  Bonders,  or  an 
18  modification  of  it  by  Mr.  Nettleship.  I 
re  Donders's  lantern,  which  carries  a  pair  of 
g  discs,  so  arranged  as  to  display,  to  a 
mder  examination,  a  circle  of  either  red, 
ir  green  light  of  larger  or  smaller  sizes ; 
found  in  practice  that,  whereas  the  nor- 
d  distiuguish  colour  as  soon,  or  nearly  as 
they  can  distinguish  the  light,  the  incom- 
K)lour-blind  have  to  approach  much  nearer, 

shown  a  much  larger  circle,  before  tiiey 
7e  at  the  same  decision  with  any  certainty. 
N'ettleship's  lantern,  two  circles  of  different 
can  be  shown  simultaneously  and  side  by 
i  with  both  of  these  contrivances  a  number 
esting  trials  may  be  made. 
)  still  to  speak  of  the  relative  frequency  of 
)lindness  in  this  and  other  coimtiies,  &ad 
different  classes  of  the  population ;  and  on 
at  it  is  only  quite  lately,  since  Holmgren's 
of  examination  has  been  understood  and 
,  that  any  trustworthy  statistics  have  been 
ble. 

laminations  of  earlier  times,  under  which 
colours  were  held  up,  and  the  x>crson8  ex- 
were  desired  to  name  them,  must  be  dis- 
ks untrustworthy ;  cmd,  of  all  those  made 
it  times,  I  should  place  most  reliance  upon 
*k  of  Professor  Holmgren  himself,  and 
lat  of  Dr.  Joy  Jeffries,  in  America.  It 
e  remembered,  that  all  examinations  of 
umbers  are  apt  to  be  misleading  as  guides 
itics,  because  colour-blindness  has  a  marked 
ixy  tendency,  so  that  it  constantly  affects 
members  of  the  same  family,  who,  if  they 
bo  collected  in  the  same  school,  or  within 
ae  locality,  may  easily  fall  into  the  hands 
igle  examiner,  and  so  vitiate  the  numerical 
f  his  results  when  these  are  taken  as  tests 


of  the  amount  of  colour-blindness  in  the  total 
population.  Professor  Holmgren  examined  32,155 
male  persons,  described  as  scholars  and  children 
of  different  ages,  young  people,  railroad  employes, 
sailors,  soldiers,  mill  hands,  prisoners,  and  gufurds, 
and  among  these  he  found  1,037  colour-blind*  or 
a  fraction  more  than  3*25  per  cent.  Dr.  Jeffries 
examined  in  New  England  10,387  teachers  and 
scholars,  and  found  431  colour-blind,  or  4,149  per 
cent.  In  other  countries,  excepting  for  occasional 
results,  showing  much  greater  numbers,  and  where 
some  error  has  probably  crept  in,  the  results  are 
practically  much  the  same,  and  in  all  countries 
the  per-centage  of  colour-bUndnoss  is  very  much 
smaller  among  females  than  among  males.  Thus, 
among  7,119  females  of  all  ages,  Holmgren  found 
19  colour-blind,  or  0*26  per  cent.,  and  Jeffries, 
among  7,942  female  teachers  and  scholars,  found 
only  4  colour-blind,  or  0*52  per  cent. 

Until  the  present  year,  nothing  has  been  known 
of   the  actual  prevalence  of  colour-blindness  in 
England,  although  Wilson,  who  wrote  in  1854, 
pointed  out  its  frequency,  and  asserted  that  it  was 
more  frequent  among  the  Society  of  Friends,  and 
also  among  the  Jewish  community  than  in  the 
general  population  of  the  country.     In  the  course 
of  last  winter,  the  Ophthalmological  Society  of 
London  appointed  a  committee  to  in(|uire  into  the 
prevalence  of    various  defects  of    vision,  among 
which  colour-blindness  occupied  a  prominent  place ; 
and  that  committee,  of  which  I  nave  the  honour 
to  be  a  member,  made  arrangements  for  testing 
the  colour-vision  of  the  Metropolitan  Police,  of 
some  of  the  household  troops,  and  of  pupils  at 
various  schools.    By  the  indefatigable  industry  of 
our  honorary  secretary.  Dr.  Brailey,  seconded  by  a 
large  number  of  gentlemen  who  gave  up  the  re- 
quisite time  to  the    work,  no  less  than   18,088 
persons  were  examined  by  Holmgren's  method  in 
the  course  of  five  months.    Of  these,  16,431  were 
males,  and  1,657  were  females.    Certain  classes  of 
people  were  especially  examined,  in  the  expecta- 
tion that  they  would  furnish  a  larger  proportion 
of    colour-blinds    than    the    gener^   population. 
Omitting  these  classes,  we  have  14,846  males,  with 
4*76  per  cent,  of  persons  with  colour  defect,  and 
489  females,  with  0*4  per  cent.,  so  that  in  this 
country  the  colour-blind  females  are  only  one- 
tenth  the  number  of  the  colour-blind  males.    In 
fact,  the  rarity  of  colour-blindness  among  women 
renders  them  less  indulgent  towards  it  than  they 
arc  towards  any  other  distinctive  male  weakness ; 
and  one  of  the  examiners  told  me  that,  in  his  ex- 
perience, the  first  impulse  of  a  mother,  when  she 
saw  her  son  picking  up  a  drab  to  go  with  a  green, 
or  a  chocolate  with  a  purple,  was  to  box  his  cars. 
I  have  myself  found  the  impossibility  of  keeping  a 
mother  quiet  in  such  circumstances,  and  have  been 
compelled  to  ask  her  to  withdraw  into  another 
room  until  I  had  satisfied  myself  upon  the  point 
at  issue. 

The  above-stated  per  centage  of  4*67  includes  the 
incompletely  colour-blind  as  well  as  the  complete 
cases,  and  the  former  alone  would  amount  to  some- 
thing like  3*5  per  cent.  If  we  confine  ourselves  to 
these,  and  compare  the  residts  with  those  afforded 
by  the  selected  classes,  namely,  the  members  of  the 
Society  of  Friends,  the  Jewish  community,  and  the 
inmates  of  deaf  and  dumb  aJSY^^^^°^^  '^^  ^^^sC^ 
tiiat  oomplete  colour  blindxifi«^wassfi^*^^^^^«»^^^ 


uoos  uow  oteaxij  taex  toe  aeteoc  uas 
to  cura  it«el/,  or  to  be  remoTod  in  toa  ooune  oi 
growUi;  for,ainoDgpeopIeofthe8anieclass,tlie per- 
centage was  the  Bome  in  adults  oh  in  children.  In 
the  same  way,  among  the  clossaa  which  preaented 
high  per-centage«,  there  were  more  female  colour- 
bhndi  than  among  the  general  popuiatiou,  but 
the  relative  proportion  of  females  to  moles  under- 
went no  increase,  and  the  female  caaes  were  nearly 
all  slight  or  incomplete.  Among  the  whole  num- 
ber examined,  three  of  total  oolour-blindnesa 
ore  said  to  have  been  discovered,  and  a  few  of 
violet  blindness ;  hut  tbe  latter  were  included 
among  tbe  partial  cases  and  were  not  made  the 
subjects  of  any  special  experiments.  Upon  the 
whole,  thernfore,  it  may  be  assmned  that,  among 
the  classes  from  wbiob  railway  drivers  and  naval 
look-out  men  are  chiefly  derived,  a  per-oKitage  of 
more  than  four  and  and  a  half  may  be  regarded 
OS  the  normal  proportion  of  the  completely  or  in- 
completely colour-blind;  and  it  will  be  my 
endeavoHT,  in  the  next  or  concluding  lecture  of  tbe 
course,  to  point  out  what  this  means  in  tbe  way  of 
greventible  risk  for  travellers  both  by  land  and  sea. 
There  is  only  too  much  reason  to  believe  that  some 
of  the  worst  traScaccidents  which havehappened, 
both  on  land  and  water,  including  among  others 
the  loss  of  the  Vilit  dt  Uavrt  passenger  steamer, 
were  directly  due  to  the  want  of  colour  perception 
in  those  by  whom  the  courses  of  one  or  both  of 
the  Tcssels  which  came  into  collision  were  con- 
tioUed.  On  this  point,  however,  I  am  somewhat 
anticipating  what  1  shall  have  to  say  on  the  next 
occaeion  of  my  addressing  yon. 


the  possible  increaoed  light  uid  safctj 
over  the  methods  hitherto  adopted 
eoonoroy  and  an  increased  output  id 
expense  on  labour. 

Xnin,  a  graietal  and  publio  ii 
aw^ened  in  this  oonntry  when  anj 
ittempted  to  be  done,  for  tbe  be 
res,  and  more  eflpeoially  whtt 
directed  in  aid  of  our  netpleoa  broth 
moming  to  night,  and  mgbt  to  mo 
dark  and  dismal  hovels  of  the  earth,  1 
us  more  fortunate  beings  with  the  m 
ourselves  with  ooal  for  oar  comfort,  p 

In  attempting,  therefore,  to  place 
of  the  leading  meohanical  and  electrii 
case,  I  hope  to  be  able  to  interest  yon 
and  to  express  a  desiTe  that  the  renuu 
discuHsioa  may  assiet  materially  in  pi 
feoting  electne  Ughtinff  for  coal  mine 

In  uie  first  place,  I  diall  review  she 
already  done  at  the  Ploasley  and  I 
with  an  aooount  of  the  Bpparatiu  nse 
periments  carried  out,  and,  Snallv, 
with  what  appears  to  me  tbe  simpW 
and  beat  means  for  fittior  up  a  oolliery 

FUailev  Colliery.— In  June  last,  H( 
ton  and  Co.,  in  oonjnnctioD  with  8w) 
Company,  laid  down  at  Pleasley  Coli 
arrangement  of  engine,  boiler,  d 
leads,  lamps,  &c.,  which  they  placed 
the  Boval  CommisEionerB  tot  Mines  i 
suitability  of  the  Swan  lamp,  as  a  m 
up  the  shaft  bottom,  roadways,  and 

The  large  drawing  on  the  wall  gi 


KISCELIAHEOTTS. 


ELECTRIC  LIGHTING  FOR  COAL  MINES.  • 

St  Ati^Hw  Jamlnaon 


Colliery,  near  GlsHgow,  by  Hesars.  I 
for  Mr.  Watson,  the  proprietor.  Tl 
from  s  scale  drawing,  kindly  fnznidi< 
Mr.  GilchriBt,  manager  of  the  mine. 
Hamock  CsJ^xry.  — The  engine  ) 
placed  about  260  yards  frooi  tbi 
engine  is  li  "S.  boras-power,  ooDst 
Shanks,  of  Arbroatb,  having  their 
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od  insulated  with  gntta-peroha,  taped  and  tarred, 
whole  being  enoloeed  in  a  galvanised  iron  tube. 
I  tame  desoription  and  size  of  main  leading  wire  is 
1  along  the  whole  distance  of  the  seam  to  two 
Ung  faces,  a  oomplete  distance  of  750  yards  from 
pit-bottom,  making  the  entire  distance  from  the 
arator  to  the  extreme  lamp  1,564  yards,  or  say  3,128 
ds  of  main  leading  wire.    At  each  of  the  twenty- 
>  positions  shown  in  the  figure  is  joined  up  by  branch 
is  a  Swan  lamp,  encased  in  a  suitable  lantern,  sixteen 
tJiSBO  being  hxed  lamps,   and  six  portable.     The 
terns  oontaming  Swan's  lamps  were  described,  they 
Be  made  from  the  design  of  Messrs.   D.   and  G. 
■ham.    Each  of  the  twenty-two  lamps  was  provided 
il  an  air-tight  gravity  mercurial  contact  for  the  pur- 
t$oi  switching  on  and  off  the  current.    They  were 
iritar  in  this  respect,  that  upon  cutting  a  lamp  out  of 
pt  they  bring  mto  circuit  a  wire  resistance  equiva- 
ito  that  of  the  lamp.    The  primary  object  of  these 
tight  makers  or  switches  is  to  prevent  the  spark 
ih.  is  inevitably  generated  when  opening  an  electric 
from  communicating  with  and  exploding  the  g^ 
ry  mine.    Several  forms  of  such  air-tight  makers 
^fceen  designed  by  the  author  in  order  to  prevent 
a  spark  when  joining  up  a  lamp  or  lead, 
principle  upon  which  the  lamps  were  arranged 
of  '*  paraUel  circuit."     This  system  of  joining 
lamps  is  neither  the  best  nor  the  most  econo- 
ihat  can  be  arrang^.     It  necessitates  their  being 
miif  orm  resistance,  or  of  slightly  decreasing 
in  proportion  to  their  distance  along  the  main 
b  ardor  that  the  current  may  be  unif  ormily  dis- 
-ted  among  the  lamps,  and  thus  give  to  each  lamp 
nat  illnminating  power. 
^  may  not  be  out  of  place  here  to  mention  that  a 
Swan  lamp  has  a  resistance  when  incandescent 
power),  of  30  ohms,  with  an  E.M.F.  or  a 
of  potentiied  on  its  terminals  of  45  volts,  and, 
^^Bioie.  a  current  of  1*5  weber  passing  through  it. 
^^is  slightly  over  220  candles  per  h.p.  absorbed  by 
^  The  author  has  ascertaiaed  by  actual  tests 

out  by  himself  in  Glasgow,  from  a  mean  of 
lamps  tested,  that : — 


In 


E.  M.  F. 

Cvolte) 

48 


Current 

(webers) 

1-7 


Candle 

power 

18 


Candles 

per  h.-p. 

176 


H.-P. 

per  lamp 

•1 


^  f  course  it  must  bo  clearly  borne  in  mind  that  the 
^ler  the  candle-power  at  which  the  lamps  are  worked 
greater  the  (horse-power)  economj.  If  a  Swan 
ft^p  were  raised  to  a  temperature  sufficient  to  give  600 
^JOes,  then  we  should  nave  about  1,200  candles  per 
*«e-power.  On  an  average  we  may  consider  it  a  safe 
dement  that  ten  Swan  lamps  absorb  one-horse  power, 
^does  not  take  into  consideration  the  fact  that  a 
"^ain  amount  of  power  is  absorbed  in  the  engine, 
Aerator,  leads,  &c.,  and  in  making  an  installation  of 
P  fif^  Swan  lamps  we  may  reckon  30  per  cent,  at 
4rt  of  the  power  as  lost  in  the  manner  indicated, 
lioh  leaves  seven  lamps  per  indicated  horse- power,  or 
will  require  seven  indicated  horse-power  for  fifty 
iqwL  giving  eighteen-candle  power  each. 
It  IS  important  to  note  that  the  system  adopted  at 
mock  ColUery  is  far  from  being  the  best  for  Swan's 
npBy  in  as  far  as  the  self -exciting  Gramme  machine 
68  not  readily  admit  of  any  automatic  current  regula- 
o.  For  example,  if  under  ordinary  drcumstanoes  we 
ye  twenty-two  lamps  in  action,  and  it  be  desired 
idenly  to  cut  out  any  number  of  these,  say  ten  or 
etve,  the  immediate  effect  will  be  that' of  overstrain- 
^  the  remaining  lamps  by  excessive  currents.  At 
jrnock  Colliery,  however,  an  attempt  has  been  made 
aToid  this  danger  by  causing  any  switch  to  introduce 
•Qflffftfi^A^  equivalent  to  that  of  the  lamp  which  it  outs 


out.  It  will  at  once  bo  seen  that  this  is  an  uneconomi- 
cal expedient,  because  the  resistance  thus  introduced 
absorbs  power  equal  to  that  previously  absorbed  by  the 
lamp  now  cut  out.  If  a  Siemens* s  alternate  current 
maoliine  (with  separate  exciter  for  magnets)  be  used, 
th«)n  the  E.ftl.F.  remains  practically  constant  whatever 
change  is  made  in  the  number  of  lamps  in  circuit,  and 
thus  without  any  direct  current  regfumtor  the  lamps  are 
never  endangered. 

This  is  a  very  great  improvement  upon  the  self- 
exciting  Gramme  or  Siemens  machine,  ana  entirely  does 
away  vrith  the  necessity  for  a  specially  constructed 
system  of  automatic  current  regulator.  It,  therefore, 
simplifies  the  mechanical  arrangements,  and  does  away 
with  the  danger  and  inconveniences  arising  from  turn- 
ing off  or  putting  on  a  number  of  lamps  (within  the 
limits  of  the  machine). 

These  alternate  current  machines  of  Siemens  also 
admit  of  burning  an  arc  light  in  conjunction  with  and 
fed  from  the  same  machine  as  the  Swan  incandescent 
lamps ;  this  is  advantageous  for  surface  lighting. 

I  cannot  do  better  than  indicate  how  I  would  propose 
to  carry  out  a  system  of  electric  lighting  for  colnery 
purposes  than  by  reviewing  what  I  have  purposed,  witn 
Mr.  Swan's  concurrence  and  approval,  for  Epploton  and 
Houghton  pits,  near  Hetton,  Durham. 

1.  The  motive  power  to  be  Marshall  and  Sons  best 
made  horizontal  engines,  with  their  specially  coa- 
structed  automatic  governor. 

2.  Siemens' s  exciter  and  alternate  current  machines. 

3.  Leading  wire  by  Silvertown  India-rubber  and 
Gutta-percha  Company,  No.  1,092,  having  resistance  of 
less  than  J  ohm  per  1,000  yards. 

4.  Swan's  lamps  encased  in  specially-designed  strong 
lanterns.  Those  that  are  fixea  to  have  hemispherictd 
glass  globes  and  copper-silvered  reflectors,  smted  for 
projecting  the  lights  aownwards  or  along  the  gallery  or 
seam  as  desired;  and  those  that  are  movable  to  be 
placed  in  lanterns  like  one  or  other  of  those  before  you, 
only  lighter  or  more  handy,  specially  strong  100-candle 
power  Swan  lamps  being  provided  for  the  screens  and 
other  places  where  a  strong  light  is  desired. 

5.  For  the  open  space  surface  world,  and  where  the 
railway  and  surface  haulage  takes  place,  Siemens's 
(alternate  current)  arc  lights  are  proposed,  suitably 
placed  to  admit  of  working  at  night  with  a  readiness 
and  celerity  almost  equal  to  that  in  the  day  time. 

6.  Ayrton  and  Perry's  electro  dynamometers  for 
measuring  the  strength  of  the  electric  current. 

7.  Velodmeter,  switches,  &c.,  as  per  specification. 
The  complete  specification  and  estimate  is  drawn  up 

with  a  view  of  entirely  superseding  gas  and  oil  on  the 
surface  works,  the  three  c(Md  seams,  and  for  stables  and 
haulage  near  shaft,  but  not  to  be  continued  to  the  front 
at  present,  the  distance  bemg  very  great  (two  to  three 
miles). 

[At  the  same  meeting  Mr.  Swan  showed  a  miner'a 
lamp,  in  which  one  of  Ma  incandescent  lamps  was  com- 
bined with  a  small  Faure  accumulator,  so  that  it  could 
be  charged,  say,  at  the  pit's  mouth,  and  then  entirely 
disconnected.  By  this  means  the  lamp  was  rendered 
portable.  Mr.  Swan  stated  that  this  arrangement  gave 
light  for  about  six  hours.] 


NEW  TOWN  AT  WAYNE,  UNITED  STATES. 

The  following  aoooimt  of  a  new  town,  for  3,000  in« 
habitants,  to  be  built  by  Messrs.  George  W.  Childs.  ol 
the  Fublie  Ledger,  and  A.  J.  Drexel,  banker,  is  taken 
from  an  American  paper : — 

*' Within  a  period  of   three  years,  the  real   estate 
along  the  line  of  the  Pennsylvania  Railroad  has  apg<d* 
dated  in  value  to  the  extent  of  18,000^000  doUam.    IS^ 
first  step  in  this  extraordinary  AfiPt^ksspffl^sst&'^ift^aK^qa^ 
ten  years  ago,  when  the  Pennsy Wvas^'^Ae^xon^'^^rAs^pB^ 
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bought  6D0  acrea  uf  laiiii  iicor  Wliitc  Hall,  chuugcd  the 
line,  named  the  qbw  Htatiun  Bryn  Slu'n-r,  divided  it  into 
bnildiiig  lots,  and  sold  it  uuilcr  auch  rcstrictiona  as  to 
attract  the  weoltbieat  claiucs  of  the  cominumty  tu  thut 
Beotiou.  It  wail  about  a,  year  uku  thut  irewirH.  Childa 
and  Drexel  buu^bt  COO  acres  at  Innil,  nt  Wajsc  Station, 
for  240,000  dollars,  thotruct  having  a  front  nR^  of  a  mile 
and  a'half  on  Limca.'tter  nvi^uuc,  atid  on  iLe  Tuilruad. 
It  is  the  purpose  ol  these  gontlcmcn  to  divide  the  land 
Into  building  lots  of  about  an  aore  cocb,  to  enict  artistic 
oottages,  ranging  in  price  from  :i,00a  duUar*  to  8,000 
dollars,  and  to  dispose  of  the  houses  and  lots  upon  pay- 
ment of  about  one-third  the  cost,  Mciwrs.  Cliilds  and 
Drexel  advancing  two-tliirds,  thus  afFonling  to  follu 
iu  moderate  cireumstanccs  an  opportunity  of  secur- 
in|r  fluburban  residences  upon  reasonable  terms. 
Within  two  minutes'  walk  of  the  new  station,  Ur.  Childe 
has  built  the  Bellcvue  Hotel,  an  ornate  drub  structuro, 
in  Queen  Anne  atyk-,  with  porchcii  on  every  side,  which 
rise  in  tiers  to  thcfourth  floor.  At  thclowcrcnd  of  the 
traot  another  hotel,  to  bo  called  the  "  Audubon,"  and 
oapabls  of  acoonuaodating  150  guests,  will  ba  erected. 
Surrounding  these  properties  and  on  Lancaster  avenue 
win  bo  fivo  humircd  rcsidencCH,  Liid  out  on  avonuct. 
having  a  uniform  width  of  GO  feet,  and  footw^^  from 
12  to  15  feet  wide.  The  houses  recede  40  feet  from  tht 
line  of  the  avenue.  Omomc^tnl  trees  will  bo  planted 
on  either  side.  Thcrondwny  will  bo  mucudamized,  and 
with  the  forty -foot  lawn  bctwocn  tlio  hiiune  line  an<L 
the  footway,  there  will  be  a  width  of  1 70  feet  betweec 
buildings  on  opposite  sides  of  the  avenue.  To  imnrovt 
the  landscape,  3Ir.  Charles  Miller,  the  cliicf  of  tbi- 
Hurtioultural  Department  at  tho  Centennial  J^xhibitinn. 
the  Falrmoiint-park  gardener,  and  the  designer  of  thh 
beautiful  grounds  at  Woultuu,  Mr.  Ctiilds's  oountir 
rcddoncc,  lias  been  onguged.  Tho  dratiiago  system  ih 
under  tho  supervision  of  Colonel  George  P.  Waring,  the 
ianitaiy  engineer,  whose  advice  was  sought  Litely 
rogardjiig  the  coudmun  of  the  £Kecutive  Mousiou  at 
Washington.  Hie  water  supply  system,  devised  hy 
Mi.  Isaac  S.  Castiin,  is  now  comi>tctc.  It  will  supply  a 
population  of  20,000  iieople.  Tho  reservoir,  oover- 
mg  nearly  an  acre  of  ground,  and  holding  250,000 
gulona  of  water,  is  located  on  a  knell  at  the  wcsten 
end  of  the  track,  at  an  elevation  of  450  feet  above  tide- 
water,  giving  a  head  of  S2  feet.  Tliu  water  i*  supplied 
by  springs,  and  is  pumpi-d  from  u  pretty  lake,  w7 
tbe  flow  of  Ithan  Creek  U  retained!  More  than 
miles  of  six-inch  distributing  muine  have  been  laid  alon)r 
tho  vaiioua  avenues,  the  water  works  have  been  f 
pracUnal  i^ratiou  for  seven  weeks,  and  everything 
m  shape  to  make  connection  when  the  building  ha'  _ 
been  erocted.  At  a  short  distance  west  of  the  Childs. 
Dnxel  {in^icrty  was  the  Sptoud  Bugle  Hotel  property, 
a  well-known  stopping  place  on  the  Conestoga-rood, 
where  liquoni  wore  sold.  This  property  was  purohaseil 
by  the  two  capitalists  in  order  that  no  spirituous  liquors 
might  be  Bold  near  the  site  of  thoir  new  city. 


may  bo  oblained  from  the  Aasiitaat  SttCretaiy,  U  fii^Jta 
q[  tho  Society,  King's  College  Entrance,  SBBLV.L 
London. 

Behanl  of  Art  Woad-carTiag. — The   Srhocl  of  1', 

Wood-carving  has  ro-epened  after  the  unul  jTimncrTiii- 
tion.  Fm  stodentships  in  both  the  day  clu*^  lal  it 
tvemni^  classes  are  at  present  varant .  Toese  nnteT^luB 
Eini  maiulained  out  of  funds  provided  by  the  Citr  ud  GuiHi 
InatiCute  for  tho  Advancement  of  TKhiiol 
Eiiaration.  The  necessary  information,  vitta  Imai  d 
implication  and  prospectosee  of  the  arhool,  nuy  lnxitiiUHl 
by  letter,  addiCMSd  la  tho  Secretary,  Schail  of  An  Ttrf. 
.rving,  RoyoL  Albert  Hall,  Kensington,  S.W. 

Meltisg    Sttel.— On   TueadAv,     Otnber   tlik.  -it 

members  of  tho  Ima  and  Steel  Institute  visited  Iht  t^ 

inaph  ConstmcliDn  Works  of  Meaars.   Siemnu  BmtboLl 

Cliailten,  on  which  OMnsion  Dr.  Siemens,  F.R.3.,  ob'Hd 

eKperimont  of  melting  sti»I  by  means  of  tlu  iram- 

:iric  current,  when  five  ponnds  of  steel  wen  m^ii 

i-and-twcnty  minutes.       The    nppantux  ilaplW  «- 


OENEBAL    NOTES. 


Bovard  If*dal  Sliin— 'The  Council  oF  the  Statis- 
tical have  strain  decided  to  frrant  the  sum  of  £E0to  tho  writer 
who  may  gain  the  "  Howuil  Uulal"  in  November,  1881. 
The  CMays  to  bo  sent  in  on  or  before  80tb  Juno,  1B83. 
The  subject  is—"  On  the  State  of  the  Prisonn  uf  England 
and  Wales  in  the  Eighteenth  Ccntniy,  and  its  Inflnence  on 
thaSanrity  and  Sprriid  of  Small-pox  among  tiie  English 
popnladon  at  that  iviiod."  The  essays  abio  to  preacnt  a 
oompariaoa  of  the  niurtolity  by  small-pox  among  the  prlnn 
papHtOaa  at  England  and  Wil«a  during  (he  dghleenth 
eantniT,  with  the  mottallty  bom  \ki(<  whom  owns  ftnAm^  ^ 
OelMt  twenty  yem.    ?ailbR  ftttiioAin  n  ox^Uufico^^ 


..  .„..  ..  fiihiidT 
a.  metaUic  jacket,  t  .it 
iusiog,  the  iDtervening  apoco  being  tilled  up  wilktiii^ 

liarcon],  or  olber  bad  conductor  of  brat.  A  tuOt  i>  pir^ 
Tbrflugh  tho  bottom  of  amicibla  for  tho  admiifdjon  inl 
>F  iron  platinum  or  dense  carbon,   and  the  rors  rite 

rneibln  is  pierced  for  tho  reception  of  the  negatiistlMiA, 
which  is  auipended  at  one  end  of  a  beam  by  means  of  icif 
of  copper.  The  other  end  of  tho  beam  i*  itticM  p  i 
bnllow  cylinder  of  sott  iroQ,  froo  to  move  vaiiallTiit^a 
A  wire  solCDOid,  one  end  of  which  is  connerlsd  'tit  lb( 
prjiitivc,  and  thoother  with  the  negative  pole,  af  tbedaOcd 

Andanou'i  Callage.— Dr.   Hills,  F.B.S.,  "YoBt' 

Professor  of  Technical  Chemistry  at  Andenon's  CiflB. 
rjUxgow,  has  iiioed  a  syllabus  for  the  wssioa  IBtl-S:- 
A  course  of  fifty  lerturea  will  be  delircrpd  oa  MoAjk 
Taesdaya,  and  Wednesdays,  at  1D  a.m.,  camuoKafa 
NovomW  7lh.  Tho  lectuns  will  bo  illnstTatal  viA  a- 
^iriniects,  diogiani',  and  models,  as  well  as  by  the  Ktiri 

1 r 1 ing  processes  ;   and  Ihs  piwnd^ 

'  by  periodical  examinalims.  Ih 
refermte  to  units  of  vocki  ^ 
calculstioni  neceasilsted  by  chesuial^n- 
tiani,  and  to  the  nslun  and  laws  both  of  the  -'■—"'  ff 
icsa  snd  its  results.  A  particular  subject  wiH  Ab  k 
FMinsidored  in  comparatively  minute  doteil,  enlicaav^ 
(Ills  sCHilon  dyeing  and  printing.  A  nubsequtat  tsaa  ^ 
thirty  lectures  wiU  bo  delivered,  which  are  more  patint4 
intended  tor  dyers,  colonr  msnufaetunjrv,  brswen  Ml  fr 
tillcni,  tar  nctlfien,  drysalten,  and  others  intaeM'^' 
knowledgeof  technical o^aniecnaiaiatiy.  Ur.  J.  "--^ 
xcmior  assistant,  has  anuged  to  dellTsr  a  anie. 
lectures  and  demonittatiotia  on  phynco-chonioal 
menti,  and  olao  a  contae  of  eraiinr  '  — 
dieel  mannfactore,  in  time  for  the  iCa; 


Ladiei'  Baaltary  Auoeiation. — A  Second  t 


fbe  students  will  bi'  tested  hj 
cnrlicr  lectur        


'-'^^ 


r  IcciuiM  on  ta^ 


Dr.  Richaidson.  F.S.S.,  in  tha  Lown-hall,  BxMvM 
Strand,  during  October,  November,  and  Daombtr.  I>ii> 
contao  of  Isctuies  the  stractnie  and  fumctionB  ot  ^  ia<M 
Bittern  ot  man  will  be  pteseoted-  The  iilij^d  rf 
mental  training  of  the  yonnR  will  bo  coamimti  m  ^^ 
division.  The  leoturss  will  be  HlBstratcd  by  ' 
hydnwen  lantern.     The  fint  lectuiv  wiU  ba  a 

Satmday,  Octabtr  Z2nd,  at  G  pjn.,  and  wiD  be  ec 

fallowing fiatmd^s  nntil  DaoembtrlTtii.    TScfaMir* 


seats,  3s.,  may  b«  obtained  ttt  the  SeewWiy,  K^k" 
Adams,  at  the  offlee  ol  the  e>«i>iitollm.  a,  Tlwiwi  ■* 
W.  Unreaerrad  seats,  la.,  hj  payineBt  at  tlMdnr.  B 
pnza  will  be  atnidtd  ta  Iha  nuet  onfloat  Miria** 

FjIIows:— FItat  Uorler  Priw  ol  Tu  "-' .  — "^ 

Morley  Prile  of  Flva  Onbuaa,  mtr^  W  Xr.  En^ 
Morley,  H.F. ;   Piias  of  Thm  OoImw,  ihsa  tf  * 


norjey,  m.r.  i    maa  oi    xjne  QniiMBa,  ahsa  b 
ManhJOl;  Priu  of  Two  OtdaiM.  ch^^talln.  BU 
?n*e  of  One  Quinea,  given  by  Jj£j  Mo^-T^pIb:  Hi 
■I  One  Fonnd,  "  Connlatian,"  vim  br  JU.lt.  n4F 
:Mdaiatm  of  flrrt  Hd  ItM^^teB   H^  «■  rfNM 
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OAVTOB  LSCTUBEB. 

COLOUE  BLINDNBSS. 

By  B.   BrndeneU  Carter,  7.B.C.8. 

HI. — DELIVBRBDMoin)AY,MAY30,1881. 

I  chiefly  affected  hy  coloitr-hUndneaa-' 
-driverB,  ptlota,  artiaUt  letter 'Sorters , 
I,  painters,  &c,,  d;c,  Becent  legislation 
g  colour-hlindness  in  America,  and  urgent 
r  it  in  this  country.    Condusion. 

course  of  the  two  preceding  lectures,  I 
eavoured  to  show  that  the  sense  of  colour 
upon  the  nature  of  the  light  which  is 
^from  visible  objects,  and  that  what  is 
»lour-blindne8S  depends  upon  want  of 
less,  on  the  part  of  the  optic  nerve,  to  par- 
Agnitudes*of  wave  vibration,  so  that  the 
nsations  which  these  vibrations  excite  in 
yes  are  not  perceived,  andthecorrespond- 
irs  are  invisible,  and  are  lost  out  of  all  the 
res  into  which  they  normally  enter.  Thus, 
g  at  what  we  call  purple,  which  is  a  mix- 
ed and  violet,  the  person  who  is  blind  to 
in  it  only  its  violet  element,  and  selects 
nolet  to  be  a  match  with  it.  The  red- 
L  a  similar  manner,  loses  the  red  element 
colours  or  mixtures  of  colours,  and  the 
ind  loses  the  green  element;  while,  to 
;he  latter,  the  difference  between  red  and 

imperceptible,  except  as  a  difference  of 
ss  or  luminosity;  green    appearing   the 

of  the  two  to  the  red-blind,  and  red  to 
i-blind.  In  the  case  of  persons  who  are 
stely  red-blind,  or  incompletely  green- 
e  difference  between  the  two  colours  is 
)gnised  as  a  difference  of  luminosity  at  a 

and  becomes  recognised  as  a  difference  of 
1  a  nearer  approach ;  the  predse  point  at 
.e  difference  of  colour  becomes  apparent 

for  equal  luminosities,  very   widely  in 

cases,  and  furnishing  a  measure  of  the 
:  the  defect. 

already  mentioned  that  there  are  a  few 
total  colour-blindjiess,  or  of  people  who 
ling  but  form  a^id  lisht  and  difuie,  but 
id  also  blindness  to  violet,  are  of  such  rare 
ce,  that  practically  they  scarcely  call  for 
sition.  My  chief  business  to-night  is  to 
he  bearing  o!  red-blindness  or  of  green- 


blindness,  either  complete  or  incomplete,  upon  the 
fitness  of  the  subjects  of  these  defects  to  engage  in 
certain  industries,  of  which  those  which  call  for 
the  recognition  of  railway  and  marine  signals  are 
the  chief. 

If  we  take  as  an  illustration,  in  the  first  instance, 
the  state  of  an  engine  driver  who  is  completely 
red-blind,  and  who  is  called  upon  to  govern  the 
course  of  a  locomotive  in  obedience  to  certain 
coloured  signals,  which  may  be  either  red  and 
green  alone,  or  white  and  red  and  green,  in  accord- 
ance with  the  regulations  of  different  roads,  we 
find  that  these  signals  present  to  him  diffarences 
by  which,  in  many  cases,  he  can  tell  them  apart ; 
but  these  diflbrences  are  of  brightness,  or  lumi- 
nosity, and  not  of  colour.  From  the  white  light 
he  receives  the  whole  of  its  green  and  violet,  the 
red  being  lost  to  him,  so  that  what  he  sees  is  a 
blue  gray,  comparatively  feeble  in  brightness  when 
contrasted  with  the  impression  made  by  the  same 
light  upon  a  normal  eye.  The  green  light  will  be 
removed  still  farther  &om  the  brightness  by  reason 
of  its  preponderance  of  green,  and  the  red  will  only 
be  visible  by  means  of  the  rays  other  than  red 
which  the  red  ^lass  transmits,  and  if  nothing  but 
red  was  transoutted,  would  be  invisible  altogether, 
so  as  to  be  what  an  Irishman  might  perhaps  call  a 
dark  light.  For  practical  purposes,  however,  we 
may  omit  the  white  lights  from  consideration,  and 
may  fix  our  attention  only  upon  the  red  and  green. 
Of  these,  the  former,  to  a  red-blind  man,  would 
seem  darker  than  the  latter;  and  this  reflection 
would  be  reversed  in  the  case  of  a  green-blind. 
We  may  perfectly  well  suppose  the  colour-blind 
person,  in  either  case,  to  be  unconscious  of  his 
defect.  He  has  all  his  life  been  accustomed  to  in- 
terpret the  phrase  <<a  red  li^ht"  as  meaning 
something  which  presents  to  him  a  dim  or  feeble 
illumination,  and  to  interpret  the  phrase  "a  green 
light"  as  something  wmch  presents  to  him  a 
stronger  or  brighter  illumination.  By  the  help  of 
this  distinction,  he  may  pass  an  examination  which 
is  inadequately  conducted,  and  he  may  drive  his 
engine  for  long  periods  without  accident  or  mis- 
take. But  the  point  at  issue  is  that  he  is  com- 
pelled to  rely  upon  an  unreal  distinction,  a  distinc- 
tion of  relative  brightness  only;  and  that  his  judg- 
ment upon  this  rdative  brightoess  is  liable  to  be 
misled  "by  accidental  circumstances.  Anything 
which  increased  the  apparent  brightness  of  uie  rea 
light,  as,  for  instance,  a  better  burning,  or  even 
a  quite  recently  lighted  lamp,  a  red  glass  of  less 
thickness  or  slightly  different  tone,  or  of  less  ab- 
sorbing power  than  usual,  these  and  many  other 
other  possible  variations  would  lead  him  to  mistake 
a  red  light  for  a  green  one.  In  the  same  way, 
anything  which  diminished  the  apparent  bright- 
ness of  a  green  light,  as  a  thicker  or  more  absorb- 
ing glass,  a  badly  burning  lamp,  the  intervention 
of  steam,  smoke,  or  fog,  would  render  him  liable  to 
commit  the  comparatively  harmless  mistake  of 
taking  a  green  light  for  a  red  one.  To  the  ereen- 
blind,  on  the  other  hand,  the  reverse  conditions 
would  obtain.  To  him,  the  green  light  would  be 
comparatively  dim,  and  the  r^  one  comparatively 
bright ;  so  that  any  of  the  conditions  wmch  would 
brighten  the  red  lightand  make  it  more  oonspicuouB 
to  the  normal  sighted,  would  render  it  more  like 
green  to  the  green-blind,  and  would  directly  serve 
to  tempt  him  into  dftiig«r.     "^  Vas^  \jRKa.  -^^^ 
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observed  by  Dr.  Joy  Jeffries  fcbat  no  right  piinded 
and  conscioiitious  person  would  undertake  the 
guidance  of  a  train,  on  the  announced  condition 
that,  in  any  variations  of  atmosphere  and  weather, 
he  was  to  recop^iso  a  dim  light  as  a  danger  signal, 
and  a  bright  light  as  a  safety  signal,  and  vice  versuj 
and  that  his  own  life,  and  the  lives  of  the 
passengers,  were  to  be  dependent  upon  his  always 
rightly  determining  which  was  which. 

It  has  often  been  maintained  that  we  hear  very 
little  of  accidents  actually  arising  from  colour- 
blindness ;  but  it  must  be  remembered  that,  until 
quite  lately,  this  cause  of  neglect  or  mistake  of 
signals  was  scarcely  recognised  by  those  whose  duty 
it  is  to  investigate  such  occurrences.  At  the  present 
day,  the  first  inquiry  which  would  be  made,  in  any 
case  of  over-running  a  danger  signal,  would  have 
reference  to  the  colour  vision  of  the  man  in 
charge  of  the  engine ;  but,  even  so  lately  as  two 
years  ago,  the  point  would  have  been  likely  to  be 
whoUy  overlooKod.  Admitting,  as  must  no  doubt 
be  done,  that  the  calling  of  an  engine  driver  affords 
no  immunity  from  colour-blindness,  and  that  the 
colour-blind  engaged  in  it,  in  defaiilt  of  measures 
for  their  discovery  and  rejection,  are  in  the 
ordinazy  proportion  of  from  four  to  six  per  cent., 
it  is  almost  assuming  a  miracle  if  we  say  that 
accidents  have  not  hap];)ened  from  conditions 
apparently  certain  to  produce  them. 

The  latest  statistics  of  the  examination  of  i>er- 
sons  employed  on  railways  with  which  I  am 
acquainted  are  those  collected  by  Dr.  Joy  Jeffries ; 
and,  in  estimating  their  significance,  it  is  necessary 
to  remember  what  I  mentionedinapreviouslecture, 
that  colour-blind  railway  servants  have  a  tendency 
to  eliminate  themselves  from  their  situations,  bv 
luistakes  which  do  not  lead  to  accidents,  but  which 
are  noticed  by  their  superiors,  and  are  set  down  to 
drunkenness  or  carelessness,  and  held  to  require 
dismissal.    Notwithstanding  this : — 

Dr.  Hansen,  a  distinguished  ophthalmic  surgeon 
of  Copenhagen,  of  whom  I  may  observe  in  passing 
that  my  personal  knowledge  of  him  would  lead 
me  to  place  implicit  reliance  in  the  accuracy  of  his 
observations,  states  that  among  1,0!^  railwav 
servants  in  Denmark,  there  were  31  colour-blind, 
or  2 '87  per  cent. 

Dr.  Stilling,  of  Gassd,  reports  24  colour-blind 
among  400  railway  servants,  or  6  per  cent. 

Dr.  Magnus,  of  Brcslau,  reports  four  per  cent, 
among  railway  servants  tested  by  one  of  his 
colleagues,  but  docs  not  give  the  total  number 
examined. 

Professor  Dondcrs,  of  Utrecht,  with  the  assist- 
ance of  Dr.  Bonvin,  examined  2,203  of  the  empires 
on  the  Dutch  railroads,  and  foimd  152  colour- 
blind, or  G*9  x^^  cent. 

Dr.  Yon  Keuss  found  3*50  per  cent,  of  colour- 
blind among  800  employ ca  of  one  of  the  Vienna 
roads. 

In  the  Swedish  army.  Professor  Holmgren 
foimd  60  colour-blind  among  2,200  men,  or  2*7 
per  cent.,  and  used  this  fact  as  a  means  of  obtain- 
ing an  examination  of  the  railway  servants 
throughout  the  country.  In  the  first  266  men 
tested,  there  were  13  colour-blind,  or  4*8  per 
cent.,  and  the  Professor  has  since  examined  7,953, 
among  whom  there  wore  171  colour-blind,  or  2*15 
per  cent.  In  Finland,  there  were  60  colour-blind 
among  1,200  railway  servants,  or  6*0  per  cent., 


the    examination   bmng    conducted   by  D;.  L 
Erohn,  after  instruction  by  Profeesor  Hobi^ 
in  his  method.    Nearly  the  whole  of  these  enai- 
nations  were  conducted  in  the  latter  pert  of  l^i ; 
and  they  show  that  at  that  time,  in  the  ooa- 
paratively  small  amount  of  naileage  and  extent  oi 
country  which  they  oover,  there  were  no  less  thia 
479  colour-blind  persons  cnsaged  in  the  actail 
conduct  of  railway  traffic.     These  figures  inchde 
all  sorts  of   people,  drivers,    stokers,  pointsmen, 
porters,  and  the  like,  for  many  of  whom,  intbeir 
ordinary  occupations,  their  defect  might  not  be  s 
source  of  danger,  but  who  v^onld  be  lisUe,  in  til 
probability,  to  be  concerned  in  signalling  or  m 
oboyine  signals,  at  least  sometimes.    It  ii  s  ogsi- 
ficant  fact  l^t  some  among^  them  were  ststiofi- 
masters. 

Dr.  Joy  Jeffries  quotes   from  Dr.  Minder,  d 
Berne,  a  narrative  whioh  is  of  sufficient  intemfli 
be  repeated.     Among  Dr.  I^finder's  cases  wai  tkrt 
of  *'  a  very  intelligent  janug  man  who  wmd- 
blind,  but  was  not  aware  of  it.     He  held  theja- 
tion  first  of  stoker,  and  then  of  driver  on  oneotih 
Swiss  roads.      Ho  was  hardly  at  work  befaitk 
defect  troubled  him.    Thinking  it  was  dnalolk 
spirit  he  drank,  he  stopped  this  for  a  while;  biti 
tne  trouble  continuing,  he  became  convinoedftik 
*  something    was    wrong    with    him   sboat  tite 
colours,'  and  left  the  recognition  of  the  ngnibto 
his  normal-sighted  assistant.     When  anothermM, 
who  seems  fuiso  to  have  been  coloor-blind,  took 
this  assistant's  J^ace>  ^^  work  began  to  be  *  un- 
comfortable.'   The  red-blind  driver  had  no  ow  to 
correct  him ;  and,  as  he  was  very  frequently  ni*- 
taken  in  his  oondusions,  there  occurred  a  leriei  d 
mistakes,  fortunately  only  while   manoBUvrinff  a 
stations,  which  brought  upon  kim  occasional  finfi 
and  other  disagreeable  consequences. 

**The  red  signal  lantern  gave  him  the  mos 
trouble,  because,  as  he  said,  he  could  only  dv- 
tinguish  it  when  so  near  with  his  engine  as  dm  to 
be  able  to  atop,  and  hence  often  ran  by  it.    Ht  fid 
better  with  we  green  signal ;    and,  when  dbi 
why,  repUed,  'because  it  was  brighter.'   folk 
quertion  how,  then,  could  he  tell  the  green  apa^ 
from  white,  he,  in  a  roundabout  way,  oom^ 
green  to  weak  white ;    and  stated  that,  «iA  * 
lantern  of  whito  glass,  he  could,  by  screwiif  lb 
wick  up  and  down,  and  thereby  dhansinf  ib 
amount  of  light,  hiniself  imitate  &e  usual  nt^ 
signals.    Very  bright  Ught  was  white ;  ''^"y** 
light,  red ;  medium  intensity,  g^reen — in  cw^ 
corrcspondenoe    with   the    statements  biwt  ■? 
Holmgren  upon  the  Young-Helmholti  theoiy*  ^ 
apparent  impossibility  of  his  power  of  distaigBB' 
ing  between  the  ^ghts  being  denendent  oily* 
their  relative  intensities    inducea   me  to  miA 
farther,  and  to  as  oertain  what  a  oompiete  oote' 
blind  understood  by  pore  white.     A  whole  iM 
of  colour-blind  pex'voDS  were  ezpresdy  sdEid  to 
select  only  the  purest  white  from  among  A*^ 
objects  presented  to  ibem.  Of  wanteds  sod pipjB 
they  picked  out,  bentleB  the  white^  sefmlv" 
of  br^ht  green,  gniy»  poxe  fl^7  vn^  dirty  |^ 
Ught  lose,  and  yenyUgtii  TiiAet."     numam 
eorresponds,  it  will  be  Oi^werred*  with  tiw  iM» 
tion  of  the  appeannofi    of  wUte  to  the  eoto' 
blind  whioh  was  given  brr  i.xieKDa  of  n^tibiag^ 
in  my  last  lecture,  ana  jf^axiti  we  will  ^^^ 
thepresmtoooasion.      * 
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In  my  first  lecture  I  mentioned  as  a  matter  of 
probability,  and  was  misreported  in  some  papers 
•■  hATOig  stated  as  a  fact,  tiiat  there  are  m  the 
Uiiited  Kingdom  more  than  400  colour-blind 
flDgine  driyers.  As  far  as  I  am  aware,  the  facts 
hmYB  not  been  ascertained,  and  my  statement 
VM  baaed  upon  these  grouncls.  According  to  the 
Boazd  of  Trade  returns,  the  locomotives  m  use  in 
tta  United  Kingdom  during  the  year  1879  were 
M|174.  There  is  no  information  with  regard  to 
"'^  number  of  these  which  were  in  actual  running 
BT ;  but  the  statistics  of  the  South-Eastern  Bail- 

?f,  for  the  successive  half-years  between  June, 
5,  and  December,  1879,  show  an  average  of  73*3 
per  cent,  of  the  locomotives  as  running  at  any 
pren  time,  while  26*7  per  cent,  were  in  the  shops 
under  repair.  On  the  basis  of  these  figures,  kindly 
ftmiahed  to  me  by  Mr.  Price  WUliams,  I  assimie 
fha/b,  of  the  above-mentioned  13,174  locomotives, 
70*0  per  cent.,  or  9,222,  were  always  in  running 
ocdeTy  and  were  therefore  giving  employment  to 
Che  same  number  of  drivers.  I  assume  farther 
fiiat,  among  these  9,222  engine  drivers,  little  or 
BflJQdng  having  been  done  to  weed  out  the  colour- 
Uiad,  tiiere  will  be  the  same  proportion  of  this 
defect  which  has  been  recently  discovered  in  the 
ICetropolitan  Police,  or  4*67  per  cent.  This  per- 
bwitege,  upon  the  number  stated,  would  give  a 
ftotal  of  424  colour-blind  men. 

Tlie  question  may  hero  be  fairly  asked,  whether 
it  ia  true  that  little  or  nothing  has  been  done  to 
^reed  ofut  the  colour-blind  from  such  an  employ- 
ment as  engine-driving ;  and  I  fear  there  can  be 
so  doubt  that  the  answer  must  be  in  the  affirma- 
iJTe.  I  do  not  know  of  any  official  rotums  upon 
the  point,  and  I  have  been  told  that  some  com- 
panies have  instituted  an  examination  into  the 
colour-vision  of  their  servants,  and  of  all  can- 
didates for  employment.  This  is  no  doubt  highly 
aatisfaoto^  as  far  as  it  goes,  and  may  at  least 
lead  to  effectual  precautions  in  the  future,  but 
there  ia  no  evidence  that  it  has  accomplished  any- 
iihmg  at  present.  The  subject  is  a  new  one  ;  or 
rather,  as  I  have  already  stated,  it  is  one  which 
has  only  recently  emerged  from  the  position  of 
a  matter  of  scientific  curiositv  into  that  of  a  matter 
of  practical  importance.  The  attitude  of  mind  of 
railway  authorities  with  regard  to  it  was,  in  the 
first  instance,  that  attitude  of  passive  resistance 
which  the  human  mind  is  so  apt  to  assume  in  the 
presence  of  suggestions  for  improvement.  It  is  a 
familiar  saying  that  people  meet  every  discovery  by 
Krat  saying  that  it  isn't  true,  then  that  it  isn't  new, 
next,  that  they  have  always  known  it.  Now  the 
Bret  suggestions  that  colour-blindness  was  a  com- 
mon affection,  and  a  source  of  actual  peril  in  rail- 
way working,  were  met  with  absolute  denial  and 
antiro  incredulty.  As  soon  as  the  railway  authori- 
tios  were  driven  from  this  first  lino  of  defence, 
lome  of  them  said  *'  well,  we  wiU  institute  cxami- 
aaiaons.  At  this  stage  they  soem  to  have 
t>elieved,  I  thmk  not  unnaturally,  that  the 
juestion  was  a  very  simple  one,  whiob  anybody  was 
jompetent  to  decide ;  and  the  result  of  this  was 
tihat  they  committed  the  examinations  to  the  hands 
>f  mcompetent  persons,  who  u«>4  niet^pds  which, 
13 1  showed  m  a  previous  l^ure,  were  not  only 
^-^ueless,  but  misleading,  ^-he  truth  is,  that  the 
•^esbng  of  oolour-visionj In  a  way  to  be  at  onoe:  fair 
x>  the  employers  and  ^  the  servants,  is  a  auvtter 


which  requires  very  considerable  practical  expe.  i- 
ence  not  only  of  this  particular  defect,  but  also  of 
the  methods  of  testing  vision  generally.  I  believe 
it  to  be  impossible  for  any  but  experts  to  con- 
duct the  examination  of  a  large  number  of  men 
at  once  with  correctness  and  with  accuracy,  and 
I  have  no  doubt  that  serious  errors  have  been 
committed  from  the  want  of  recognition  of  this 
fact.  I  may  be  pardoned  for  pointing  out  that 
even  the  medical  officers  of  a  line  of  railway,  whose 
ordinary  duties  have  little  or  no  relation  to  vision, 
are  not  always  experts  with  regard  to  it ;  while  the 
exfiuniner  often  employed,  some  worthy  person  who 
has  been  promoted  from  being  a  porter  to  be  an 
inspector,  would  be  sure  to  blunder  in  every  direc- 
tion, and,  in  the  rashness  of  pure  ignorance,  would 
constantly  decide  upon  inadequate  grounds.  I 
have  heard,  although  I  do  not  vouch  for  the  truth 
of  the  statement,  that  the  examiner  employed  upon 
one  line  of  railway,  was  himself,  after  he  had  been 
for  some  time  engaged  in  the  duty,  accidentally 
discovered  to  be  colour-blind ;  and  it  is  astonish- 
iug  how  few  persons,  even  of  fair  education  and 
orainary  intelligence,  are  at  first  able  to  emancipate 
themselves  from  the  confusion  incidental  to  the 
correct  or  incorrect  use  of  colour-names,  which,  as 
I  have  already  pointed  out,  have  no  necessary  con- 
nection with  colour- vision.  In  the  report  drawn 
up  by  Dr.  Brailey,  for  the  committee  of  the  Oph- 
thalmological  Society,  from  which  I  have  already 

Quoted  the  statistics  of  colour-blindness  in  England, 
find  the  following  passage,  which  is  basedTDnoD 
his  observation  of  the  examination  of  more  than 
18,000  persons,  by  16  highly  competent  observen. 
Ho  says : — *  *  The  value  of  the  service  rendered  by  the 
examiners  has  in  most  cases  been  enhanced  by  ita 
having  extended  over  the  whole  five  months  during; 
which  the  facts  have  been  accumulated ;  so  that 
increasing  skill  has  been  attained,  and  more  uni- 
formity of  result  has  been  secured.  Your  secretary 
becomes  more  and  more  convinced  that  a  com- 
petent examiner  is  not  made  in  a  day,  or  even  in  a. 
month  ;  and  that,  even  with  large  experience,  much 
judgment  and  capacity  are  needful  to  interpret 
rightly  the  acts  of  the  examined,  whether  educated 
or  uneducated.  This  necessity  is  perhaps  most 
strongly  exhibited  in  the  case  of  the  partial  coloiir^ 
blinds  of  intelligence ;  who,  although  tiiey  may 
have  a  much  feebler  appreciation  of  the  d^erence 
between  red  and  green,  for  example,  than  the 
normal,  may,  after  accurate  observation  and  com- 
parison, separate  the  red  wools  from  the  green. 
When  tested,  however,  with  coloured  hghts,  theur 
defecU  come  out  strikingly ;  and  it  becomes  dear 
that  they  are  totaUy  unfit  for  responsible  posts  m 
which  rapid  appreciation  of  colour  at  a  distance  la 

^^Tremarkable  instance  of  the  difficulties  which 
arc  sometimes  placed  in  the  way  of  the  exandnOT, 
and  of  the  care  and  skill  and  knowledge  whid^  ho 
may  be  required  to  exercise,  is  furnished  by  a 
nanrative  contained  in  the  last  annual  rejport  of 
the  Supervising  Surgeon- GenOTal  of  the  Marme 
HoBpit^aervice  of  the  United  States.  The  narra- 
tivels  too  long  for  quotation,  but  I  will  endeavour 
to  condense  its  most  eswntial  features.  It  w  »«• 
form  of  a  report,  by  SurRcon  Hutton,  on  the  case 
cif  a  colour-blind  pilot  at  Pfltroit. 

According  to  the  rules  issued  last  year  brttie 
'Onited  States  GovemnveivN,^  ^  ^^kwrks.  ^ygs^pa^ 


that  attempt!  hare  beeii  made  in  tlie  United  6tatM 
to  make  politiool  oapital  oat  of  the  queBtion  of 
colonr-blindueM,  and  that  hecca  the  authorities 
have  been  somewhat  hampered  in  their  efforts  to 
deal  with  it  on  scientifio  and  practical  grounds 
alone,  and  have  been  led  from  time  to  time  to 
modif^Ti  out  of  consideration  for  cases  of  real  or 
supposed  hardship,  the  rules  under  which  their 
oracers  are  instructed  to  act. 

On  the  2lBt  of  August,  a  prominent  citizen  and 
shipmaster  of  Detroit  was  sent  to  Surgeon  Hutton 
for  examination,  and  was  reported  by  him  to  be 
completely  colour-blind.  The  local  and  super- 
vising  inspectors  called  upon  the  sur^n  to 
BUggeat  that  there  must  be  a  mistake,  saying  that 
the  applicant  had  sailed  vessels  for  32  years,  24  of 
them  under  a  pilot's  license,  that  some,  if  not  all, 
of  the  inspectors  had  sailed  with  him,  and  were 
certain  that  ho  oould  distinguish  coloured  lighte 
ae  well  as  the  best,  and  that  he  had  never  made  a 
mistake  or  mat  with  an  accident.  They  wished  to 
have  a  certificate  of  incomplete  instead  of  one  of 
complete  colour-blindness,  as  the  former  would 
have  referred  back  the  matter  to  them,  while 
the  latter  left  them  powerless.  Ur.  Hutton 
replied  that  the  applicant  was  either  completely , 
colour-blind,  or  not  colour-blind  at  all ;  but  he 
accqited  the  invitation  of  the  inspectors  to  see ' 
him  informally  tested  with  coloured  lights.  A 
room  in  the  Custom-houso  was  darkened,  and  a 
lantern  was  so  arranged  so  as  te  show  either  a 
white,  a  red,  or  a  green  light,  and  was  placed  at 
20  or  26  feet  from  the  person  examined.  The 
light  used  was  about  six  inches  in  diametar,  hut 
being  transmitted  through  a  bull's- eye  appeared 
larger,  say  eight  inches  in  diameter.  Several 
times  the  examined  pronounced  the  red  to  be 
green,  the  white  to  be  gre«n,  and  sometimes  the 
green  to  be  red.  Splitting  the  light  so  as  to  show 
the  port  or  left  hdf  as  red,  and  the  starboard  or 
right  half  aa  green,  precisely  as  they  appear  as  to 
position  on  shipboard,  he  every  time  said  both 


2  yellow-^reen.  About  an  hoi 
occupied  m  the  inveatig&tion,  a 
the  test  sample  in  one  hand,  t 
pared  with  it  every  other  w1 
Dozens  of  skeins  of  each  colour 
and  rejected. 

Four  skeins  each  of  good  gr& 
then  taken  from  the  pile,  mij 
placed  apart.  Asked  how  ma 
replied,  eight,  of  course.  He  i 
tour  were  of  a  good  green,  and  ft 
and  was  asked  to  separate  tfaom 
greens.  In  his  best  endesTOiua 
each,  but  more  frequently  all, 
greys,  saying,  as  to  the  greeni, 
reddish  oast. 

After  a  variety  of  other  tests 
the  same  results,  the  applicant 
the  streeto  and  on  the  rivK',  at  ni 
and  by  the  inspectors,  who  stal 
readily  distinguuh  red  and  grei 
stores  and  on  vessels.  They  sppe 
Hutton,  saying  that  it  was  impo 
him  wiUi  coloured  lights  in  Ou 
shipping  in  the  harbour.  Thes 
so  persistent  that  a  practical  tria 
arranged.  After  an  examination 
by  gas  light,  in  which  the  sai 
made  as  in  the  day,  the  party  p 
streets,  and  fiam  here  I  take  tax 
"  Three  or  four  blocks  away,  up  < 
series  of  four  red  and  six  green  li 
a  triangular  form  over  a  saloon. 
These  he  properly  described  ;  a 
light  on  a  car  on  I^uned-street.  1 
ward-avenue,  two  street  oars  a  b 
ing  side  by  side,  one  showing  a  g 
a  bright  light,  were  point^a  Out 
The  bright  light  was  pronouncf 
green  light  was  pronounced  red. 
were  made  to  have  him  correct  h 
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ne,  but  no  other.  Three  moying  red  lights 
tperly  named.  Three  of  same  in  opposite 
I  were  made  out  as  two  only.  He  *  saw ' 
htswhennone  existed ;  also,  in  one  instance, 
ont  a  red  light  when  none  existed.  On 
3he8  of  the  Great  Western  Bailroad  he 
tboth  red  and  green  lights,  but  it  was 
le  to  separate  them.  Betuming  to  Detroit, 
I  made  mistakes  as  to  street-car  lights. 

alcmg  Woodward -avenue,   we    stopped 

Frizell's  drug  store,  in  the  windows  of 
ere  eight  coloured  globes,  red,  green,  and 

In  order  that  no  mistakes,  as  to  the  light 
ur  examined,  might  be  made,  the  super- 
ispector  crossed  over,  and  with  his  cane 
them  out  one  by  one ;  of  the  eight  coloured 
ill  brilliantly  lighted,  he  properly  named 
low ;  a  green  gK>be  he  saia  was  red,  and  a 
e  three  or  four  feet  above  the  green  he 

green. 

id  entered  upon  this  last  task  with  the 
lation  that  if  the  applicant  made  no  mis- 

the  test,  as  some  of  the  inspectors  and 
leant  were  so  confident  he  would  not  do,  I 
We  him  the  benefit  of  it  so  far  as  it  lay  in 
dtj,  and  would  proceed  to  criticise  the 
ihmess  of  the  worsted  tests.  But,  when 
lights  of  which  he  knew  nothing,  it  con- 
rhat  I  decided  within  five  minutes  after 
dng  the  first  examination,  and  showed 
r  magnosis  of  completely  colour-blind 
itand.  So  far  as  the  test  on  the  river 
ressels  is  concerned,  I  maintain  that  it  is 
it  all.  Vessel  lights  have  fixed  positions. 
esi  of  mental  calculation,  coupled  with  his 
lee  of  the  relative  positions  of  these  lights, 
him  to  decide  the  matter,  after  a  Uttle 
Q  as  to  the  position  and  course  of  the 
ndependently  of  his  chromatic  sense, 
amusing  instance  corroborative  of  my 
is  occurred  on  the  last  morning.  He  walked 
'  office  remarking,  '  Doctor,  you  say  I  am 
'y  colour-blind ;  you  know  I  can  see  red ; 
7  you.'  Walking  up  to  ihe  table  on  which 
3ad  the  worsted^and  although,  in  order  to 
Q  the  benefit  of  every  doubt,  I  had  pur- 
i  dozen  or  so  of  samples  of  the  brightest 
tc,  blue,  and  green,  and  put  away  all  doubt- 
>les — he  seized  a  skein,  and  approached  me, 
ng,  'there  is  as  good  a  red  as  God  Almighty 
de.'  However,  it  was  the  best  of  brown, 
ik  there  can  be  no  doubt  that  the  applicant 
oregoing  case,  if  it  had  not  been  for  the 
I  of  Mr.  Hutton  in  the  discharge  of  his 
ould  have  been  referred  to  the  inspectors 
her  examination,  and  would  by  them  have 
rmitted  to  return  to  his  avocation,  on  the 
ti  of  the  insufficient  test  furnished  by  the 
rhich  he  applied  to  the  moving  lights  of 

colour-blindness  constitutes  a  real  peril  in 
iuct  of  navigation  is  curiously  illustrated 
eport  for  the  current  year  of  the  railroad 
doners  for  the  State  of  Connecticut,  who 
e  hear  less  frequently  the  question  so  common 
ths  ago,  "  Wno  ever  heard  of  an  accident 
lour-blindness?"  Many  accidents  which, 
le  fact  of  colour-blindness  was  less  known, 
unaccountable,  are  now  found  to  have  all 
raoteristics  which  would  be  expected  in 


accidents  from  colour-blindness,  and  in  some  in- 
stances the  proof  is  conclusive.  The  following  is  a 
remarkable  mstance  of  this. 

A  few  years  ago  a  collision  occurred  near  Nor- 
folk, Virginia,  l^tween  the  tugboat  Lumberman 
and  the  steamship  Isaac  BeU^  resulting  in  the  loss 
of  ten  Uves.  A  coroner's  inquest  was  held  without 
definite  result,  the  general  unpression  heanf  that 
one  or  the  other  of  the  pilots  was  intoxicated. 
There  was  no  proof  of  this,  however,  and  the 
plots  were  released.  The  pilot  of  the  tugboat 
Lumberman  was  examined  by  the  surgeon  of  the 
marine  hospital  service,  during  the  current  quarter, 
and  found  to  be  colour-blind.  A  rumour  has 
reached  the  marine  hospital  bureau  that  the  pilot 
of  ihe  Isaac  BeU  is  also  colour-blind. 

Evidence,  uncertain  it  is  true,  but  of  some 
weight,  of  accidfflits  through  colour-blindness  may 
be  found  in  the  results  of  our  Connecticut  examina- 
tions. Dr.  Carmalt  says  that  he  found  no  engineer 
over  31  years  of  age  who  was  colour-blind,  and  the 
total  average  was  only  three  per  cent,  in  the  State. 
Now,  as  it  is  agreed  that  about  four  per  cent,  is 
the  average  among  men,  and  as  our  men  examined 
were  largely  old  employSSj  we  mav  fairly  assume 
that  about  one  per  cent,  had  been  eliminated 
through  mistakes,  in  fact  caused  by  colour-blind- 
ness, but,  as  that  was  not  thought  of  at  the  time, 
they  were  discharged  for  what  was  called  careless- 
ness. 

In  the  face  of  the  facts  and  arguments  already 
stated,  it  becomes  a  serious  question  what  pre- 
cautions should  be  taken  by  the  governing  bodies 
of  railways,  if  necessary  under  compulsion  from 
the  legifuature,  to  secure  the  traffic  of  their  res- 
pective lines  against  the  risks  which  colour-bliad- 
ness  seems  in  Sie  long  run  certain  to  entail.  Con- 
sidering the  extent  and  character  of  these  risks, 
and  the  inadequacy  of  any  other  defence  against 
them,  I  think  it  is  not  too  much  to  require  that 
the  colour- blind,  for  the  future,  should  be  ab- 
solutely excluded  from  railway  or  naval  employ- 
ment. The  absolute  nimiber  of  persons  affected  oy 
such  a  provision  would,  no  doubt,  be  large  ;  but 
the  comparative  number  would  be  small;  and 
there  is  no  real  hardship  in  excluding  four  per 
cent,  of  the  male  population  from  duties  which 
they  are  not  qualified  to  fulfil.  The  subject  is 
one  which  might  with  great  advantage  be  taken 
up  by  the  amugamated  engineers  and  other  trade 
societies,  or,  better  still,  by  school  boards,  with  a 
view  to  the  early  testing  of  the  colour  vision  of 
children  and  of  candidates  for  apprenticeship,  and 
in  order  to  exclude  the  colour-blind  from  occupa- 
tions for  which  l^ey  are  unfit,  before  they  had 
spent  time  in  preparing  for  them.  Failing  this,  a 
strict  examination  should  certainly  be  instituted 
by  all  railway  companies,  and  no  man  should  be 
permitted  to  enter  their  service,  in  any  position  in 
which  colour- vision  was  or  might  be  required  from 
him,  unless  the  results  of  the  examination  were 
entirely  satisfactory. 

It  is  strongly  held  by  the  majority  of  ophthalmic 
suTffeons  that  every  such  examination  should  be 
conducted  by  trained  experts ;  and  in  the  United 
States,  where  this  opinion  has  already  found  legis- 
lative expression,  it  is  certain  that  passengers 
would  not  consider  their  safety  adequately  provided 
for,  and  that  ennne  drivers  and  others  would  not 
submit  to  be  condemned,  by  aa^  ^^^s^^^ws^^^^sis^ 


fee,  and  then  to  uy  tooutdidates  for  emplajment, 
wboM  oawa  were  reported  u  donbtful,  that  they 
miut  obtain  oertificatee  from  the  appointed  expert 
before  thc^  coold  be  cousidered  eligible  for  employ- 
ment.  IHiether  the  fee  shonld  be  paid  by  Uie  com- 
puy  or  by  the  candidate  would  be  a  matter  of 
arrangement  between  them. 

The  mode  of  examination  which  I  would  suggest, 
M  falling  within  the  capadty  of  the  offtcera  of 
the  oompanies  themtelTes,  would  be  very  simple. 
I  would  let  them  call  upon  eaiii  candidate  rapidly  to 
sort  into  two  heaps  twelve  skeins  of  wool,  six  of 
which  should  be  red  and  dx  green,  both  in  grods- 
tiona  of  colour,  and  to  throw  all  the  red  into  one 
heap  and  all  the  green  into  the  other.  Any  noTTnal 
sighted  person  would  accomplish  this  sorting  very 
quickly,  and  with  absolute  ease  and  certainty;  and 
any  candidate  who  did  this  should  be  considered  as 
having  passed  in  colour.  Any  candidat«  who 
rabidly  made  a  wrong  selection  should  be  rejected 
without  hesitation.  Any  candidate  who  sorted  Ha 
wools  slowly,  and  as  a  result  of  careful  comparison, 
would  at  least  have  defective  colour  sense,  and 
should  be  referred  to  experts  to  decide  upon  his 
exact  condition.  He  would  probably  belong  to 
the  dass  of  the  incompletely  colour-Wind ;  whose 
condition  is  such  that  they  can  distinguish  red 
from  green  in  certain  circumstances  and  at  ehort 
distances,  but  not  under  all  circumstances,  nor  at 
all  distances.  It  would  then  be  the  duty  of  the 
expwl  to  pronounce  upon  the  degree  of  the  defect, 
and  it  would  be  the  duty  of  the  railway  authori- 
ties to  decide  whether  that  degree  amounted  to 
a  disqualification  in  the  course  of  the  particular 
man ;  due  regard  being  hod  to  his  capaoitiee  in 
other  respects,  or  to  his  claims,  from  past  service 
or  other  causes,  upon  the  consideration  of  his 
enwloyers. 

The  visibiliW  of  an  object  dq>ends  upon  the 
iise  of  the  suruce  within  the  eye  which  is  covered 
W  its  imago ;  and  this  again  upon  the  two  el^ents 
of  size  and  distance,  which  govern  the  dimensionB 


variable  ap^ture  is  another  d 
glasses.  The  person  to  be  ei 
metres  from  the  instrument  ;  i 
light  is  shown  to  him  of 
magnitude  as  a  signal  lanij 
woi^d  present  at  700  metres, 
to  use  any  colour-names,  but 
as  he  sees  a  danger  signal,  to 
as  soon  aa  he  sees  a  forwsr 
' '  right."  If  he  makes  no  rei] 
is  finst  exposed,  the  lever  is  i 
as  to  enlarge  the  luminons  cq 
which  an  actnal  signal  lamn 
enlarged  to  a  driver  approa^i 
an  hour ;  and,  as  soon  as  thi 
thing,  either  rightly  or  wron 
aperture  is  read  off,  and  the  ex 
as  long  OS  may  be  required. 
expert  becomes  able  to  say 
instead  of  distinguishing  the  1 
confuses  them  until  they  ooi 
metres,  and  it  is  then  for  tl 
line  to  determine  whether  tb 
sight  is  sufficient  for  the  dul 
man  would  be  employed.  ' 
course,  the  question  of  the 
suffldenn;  of  incomplete  coloui 
of  the  efficiency  of  brakes,  a 
are  the  brakes  with  which  ai 
the  more  important  it  becoi 
should  be  able  to  recognise  ' 
normal  distance. 

The  Nautical  Department 
Trade,  now  tor  the  last  tl 
sisted  upon  on  examinatioi 
preliminary  to  the  profeesiol 
candidates  for  masters  or  nu 
there  can  be  no  doubt  that  ( 
this  department  of  the  Qoverr 
recognition  of  the  reqnii«iii 
eafe^  in  this  respect.  Aco 
return,  only  26    candidates 
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aons  into  which  inquiry  should  be  made,  and 
eonducied  in  the  following  manner.  The 
ner  is  fmmisbed  with  thirty  cards,  of  which 
«  white,  fire  black,  five  blue,  five  red,  five 
»  and  five  yellow,  the  colours  beiuff  all 
M\,  ShufiBiing  the  cards,  he  withdraws 
atne,  now  another,  and,  suddenly  showing  it 
^  oandidate,  asks  what  colour  it  is.  Correct 
■  are  accepted  as  evidence  of  correct  colour- 
I;  and  the  examination  is  carried  further  by 
^  of  coloured  glass,  held  up  between  the  per- 
JpKQiined  and  a  window.  Now  I  think  it  quite 
^  that  an  intelligent  man,  trained,  as  the 
^blind  often  are  trained,  to  study  slight  dif- 
jl^of  luminosity,  might  conceal  colour-blind- 
ttkroughout  such  an  examination.  Assuming 
0  be  red-blind  or  green-bUnd,  and  these  are 
2St  common  forms,  he  would  be  in  no  danger 
be  rest  of  the  cards,  and  the  very  saturated 
t<^  greens  would  present  to  him  marked  dif- 
1^  of  luminosity.  I  think  that  a  case  of  in- 
"^^  colour-blindness,  which  might  entail 
.^uiger  from  incapacity  to  recognise  colour 

^t  sufficient  distances,  might  entirely  escape 
i^rr.  For  naval  purposes,  the  examination 
be  confined,  as  in  the  railway  services  it 
*^  to  red  and  green  alone ;  on  account  of  the 
&  colours  of  signal  flags;  and  I  think  it 
be  rendered  perfectly  safe  by  the  same 
S  which  I  have  suggested  for  railways,  a 
^Mdified  to  meet  the  altered  circumstances, 
^uminer  should,  I  think,  have  his  tests  in 
>  viih  five  or  six  shades  of  each  colour,  and 
^aididate  should  be  required  to  sort  them 
^  into  heaps. 

B  not  the  practice  of  the  Board  of  Trade  to 
certificates  to  colour-blind  applicants,  but 
CD  endorse  the  fact  of  colour-blmdness  upon 
^tificate.  In  this  way  the  officer  himself,  and 
^l>loyer,  are  alike  warned  of  his  defect,  and, 
Jne  may  be  engaged  on  account  of  his  other 
Uities,  neither  he  nor  they  will  have  any 
^  for  trusting  to  his  power  of  discrimina- 
>^lour- signals.  If  the  wool  test  were  adopted 
^  service,  I  would  suggest  further  that,  as  in 
^se  of  railways,  the  subjects  of  incomplete 
^-blindness  should  be  tested  by  experts  with 
Knoe  to  degree,  and  that  this  should  be  endorsed 

the  certincate  as  well  as  the  complete  forms 
be  afiiection.  I  trust,  however,  that  the 
is  not  far  distant  when  proper  examinations 
Lg  childhood  will  prevent  persons  from  taking 
&st  step  in  caUings  for  which  they  are 
f estly  unfit. 

lave  left  myself  very  little  time  in  which  to 
t  of  the  influence  of  colour-blindness  upon 
r  callings ;  and,  in  the  few  words  which  I  can 
te  to  this  part  of  the  subject,  I  may  mention 
it  seems  to  be  really  an  advantage  to  engravers, 
generally  to  all  persons  who  produce  Ulustra- 
lin  black  and  white,  on  account  of  the  in- 
led  acuteness  of  perception  of  the  variations 
ght  and  shade  to  which  it  appears  to  lead, 
any  other  callings  it  presents  a  serious  impedi- 
t  to  success.  There  was  a  clerk  in  a  Qovem- 
i  office  in  London  whose  desk  was  furnished 
three  bottles,  containingrespectively,red,  blue, 
black  ink ;  and  he  only  knew  which  was  which 
ladnff  them  before  him  in  some  definite  order. 
'88  the  pleasure  of  mischievouB  boys  in  the 


office,  who  had  found  out  the  clerk's  defect,  to 
change  this  order  whenever  his  back  was  turned; 
and  me  result  was  that  he  used  to  bring  to  his 
superiors  parti-coloured  letters  for  signature.  He 
was  transferred  to  a  department  where  it  was  his 
duty  to  tick  off  certain  entries  with  black  ink  and 
others  with  red ;  and  here  he  succeeded  in  pro- 
ducing a  confusion  which  has  hardly  yet  been  dis- 
entangled, and  which  utimately  led  to  his  dis-' 
missal.  Dr.  Joy  Jeffiries  tells  me  of  a  portrait 
painter  in  Kew  Boston,  so  skilful  in  his  drawing 
that  he  gets  £100  or  £200  for  a  portrait,  but  who 
has  to  employ  somebody  else  to  mark  his  reds  and 
greens  before  he  ventures  to  use  them.  He  also 
mentions  three  brothers  who  are  colour-blind.  One 
of  them  was  a  carriage  painter,  and  he  had  to  have 
his  paint-pot  given  him  by  somebody  else  before  he 
couM  begin  to  work.  Another  was  in  a  furniture 
store,  and  could  not  rise  above  a  packer,  in  conse- 
quence of  having  tried  to  persuade  an  old  lady  to 
buy  a  red  sofa  to  match  with  green  chairs.  The 
third  was  in  a  larse  dry  goods  store,  but  could 
do  only  menial  wonc  in  consequence  of  his  defect. 
Dr.  JefiFries  also  tells  me  of  a  medical  student, 
who  was  plucked  in  his  examination  on  aoboi^nt 
of  errors  in  discriminating  the  actions  of  chemical 
tests,  which  were  afterwards  discovered  to  be 
due  to  colour-blindness;  and  in  his  book  on 
the  subject  he  mentions  the  case  of  a  post-office 
clerk  in  Prussia,  who  was  found  to  be  constantly 
wrong  with  his  accounts  about  the  stamps.  But  at 
length  it  was  discovered  that  he  was  colour-bUnd, 
and  could  not  distinguish  red  from  green  stamps, 
so  that  he  was  perpetually  in  error  about  his 
char&;es  for  those  which  he  issued  to  purchasers. 
A  volume  might  be  written  about  the  possible  mis- 
takes of  the  colour-blind,  but  it  would  not  materi- 
ally advance  our  knowledge  for  any  practical  pur- 
pose. The  most  remarkable  are  those  committedt 
when  two  colour-blind  persons  reinforce  each  other, 
as  in  the  case  of  the  gentleman  who  went  to  match 
some  red  wools  for  his  wife,  and  succeeded,  by  the 
luminosity  of  sample,  as  long  as  only  the  bundle  of 
red  wool  was  brought  to  him  to  select  from.  At 
last  a  time  came  when  a  colour-blind  shopman 
brought  him  a  bimdle  of  ffreen  wools,  and  from 
this  the  two  together  selected  their  matches 
for  the  red  with  entire  complacency. 

In  a  large  number  of  civilised  countries,  the  facta 
which  I  have  roughly  brought  together  in  these 
lectures  have  already  induced  steps  to  be  taken  by 
persons  in  authority  toprovide  against  the  dangers 
of  the  situation.  In  England,  as  I  have  stated^ 
the  Board  of  Trade  was  early  in  the  field,  and, 
thanks  to  the  x>owers  committed  to  it,  is  able  to 
afford  protection  to  the  mercantile  marine  without 
a  spe<nal  act  of  parliament  being  required.  In 
Norway  and  Sweden,  where  railways  are  more 
under  control  than  with  us,  similar  arrangements 
have  been  made  with  regard  to  them.  In  varions 
continental  countries  peopleare  becoming  more  and 
more  attentive  to  the  subject ;  but  the  lead  has  been 
taked  in  the  United  States.  Massachusetts  was 
the  first  to  legislate ;  and  a  stringent  law  has 
quite  recently  been  passed  in  Oonneotieut,  which 
requires  the  whole  personnel  of  the  railways  of  the 
State  to  be  examined  for  colour-vision  every  two 
vears  by  a  "  competent  person ;  "  a  phrase  which, 
if  it  were  used  in  England,  would  rumish  mooh 
employment  to  the  gentlem^Tv.  ^V  *^BR^ss^^5^ 
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would  oompd  all  railw^  oompaaiM  to  hsn  their 
Berraiita  twted  for  otuour-Tuioii  by  loieiitifio 
meUtods;  altfaonKh  it  might  fairly  be  laft  to  the 
oonuMiiiea  diemselTea  to  employ  the  oolour-blind, 
if  wj  ohoM  to  do  BO,  in  uiy  capacity  in  which 
thdr  defect  waa  not  a  Murue  of  douger.  Bnt 
colonr-blindness should  at  least  be  made  known: 
and  there  aboiild  be  no  poBsihility  of  livea  and 
property  being  soorifioad  ttiroiigh  ignorance  of  ite 
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CHINA  a&ASS  DREBSJNG  UACHINES. 
By  C.  a.  Wamford  lock. 

I  haTfl  jnat  leoeived  tiom  the  AKhcultuisl  Depart- 
ment of  the  IndisD  Oorennnent  ■  report  on  the  trinia 
of  the  China  ^nm  machineB,  which  was  intended  for 
inocnperation  m  the  utiole  on  "  Fibrous  Bubstanoes  " 
in  Bpona'  "  Bnoyolopcdia."  It  has  arrived  too  late 
for  Oiis  pnrpoM,  but  irIU  probably  interest  readers  of 
the  Joiaitsl. 

Tht  seTen  oompeting  prooessea  may  be  Urns  briefly 


1  first  in 


1.  J.  P.  Tander  Ploeg's  applianoea  ooneisted  of  a 
crashing  and  a  soutchmg  machine;  he  cleaned  the 
Sbre  finally  by  boiling  it  in  a  prepared  liqi 

2.  J.   Nagoua    ueed   a    combined     or 
■outoliing  machine,  ad&ptable  t< 

3.  R.   H.  Collyar   boiled  the ..__. 

with  a  Ten  little  undo.,  then  passed  them  throngh 
machine  which  broke  tbem  np,  and  again  through  the 
same  to  cJean  them.  He  had  also  a  smaller  wmnnul 
mainline,  ooetiag  only  £60,  bat  nnsnitable  for  a  regular 

4.  lAberie  and  Berthet's  machine  crashed  the  stems, 
which  were  kept  constantly  wetted  ;  the  flbra  was  then 
steeped  in  a  bleaching  liquor  and  an  nlkalinp  liquor. 

6.  J.  Cameron  abandoned  the  maobinea  deamibed 
in  his  mBriflcation,  and  brought  a  hand  implement. 


upon  natJTe  metlioda  oumot  in  1 
appUed  in  many  of  the  T"^^*"  a 
mne ;  it  can  be  emplcred  upon  gi 
long  stems,  bnt  would  hardly  be  i 
tation  where  many  aoiea  had  tr 


The  oommittee  oonalnde  u 
put  upon  the  samples  produced  I 
does  Dot  seem  probable  that  the 
yet  be  able  to  oumpete  with  the 
plant  can  be  grown  in  the  moist  < 
of  parts  of  Burma,  Upper  Assa 
northern  Bengal,  with  only  the  < 
for  a  rather  auperior  crop,  it  i 
commercially.  Until  thu  haa 
proTsd,  and  a  real  need  haa  oiioei 
of  treatment,  tiie  GoTeruioent 
reneinug  the  oSer  of  prim ;  w 
witli  maintaining'  Mone  acrea  of  t 
Tation,  for  supjdying  roote  to  inti 

Thus,  even  after  much  eiperiei 
the  matter,  and  with  every  inoe 
machinists  of  Europe  are  comp 
complete  inability  to  match  the 
Chinese.  It  may  be  inddentally 
the  seven  competitors  no  less  tha 
their  proposed  plans,  theee  four  inc 
This  fact  seems  to  indicate    ax 

amounts  to  an  acknowledgment 
that  they  had  been  working  in 
This  may  probably  help  to  aceoui 
nees.  On  the  other  hand,  of  Uie 
{the  T^enohmen]  have  piveamal 
experiment  upon  the  plant  whiol 
in  the  south  of  France,  and  the; 
well  known  among  Cootinenta 
The  moral  of  Uiis  la  the  neesesit 
ment  on  the  part  of  ISnglish  mac] 
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r  bark  trees  and  trees  of  the  still  uzmamed  hybrid 
f .  It  has  not  been  deemed  neoessazy  to  increase 
nnber  of  Stteeirnira  trees,  from  which  the  cinchona 
age  is  mannf aotured.  There  are  now  more  than 
QuUions  of  these  trees  on  the  two  plantations  of 
I'poo  and  Sittong',  and  this  is  considered  quite 
ent  to  provide  red  bark  for  a  mnoh  larger  consomp- 
f  the  febrifuge  than  there  is  any  reason  imma- 
y  to  anticipate.  Endeayonrs  have  therefore  been 
led  to  increasing  the  stock  of  qninine-inodacing 
to  meet  the  demand  for  sulphate  of  quinine  in  tb^ 
fcals  and  different  departments  of  the  (^oyemxnent 
e.  There  are  two  descriptions  of  these  trees  on 
sntations,  the  supposed  nybrid  yariety  and  the 
yo.  Of  the  former,  which  yields  a  bark  rich  in 
le,  90,320  plants  were  put  out  during  the  year, 
9  at  Mungpoo,  and  6,000  at  Sittong,  and  the 
number  now  on  the  plantations  is  199,898. 
&1  attention  has  been  devoted  to  the  propog^- 
>f  the  Ledgeriana  yariety  of  Calisat/a,  whidi  is 
iaUy  rich  in  quinine,  and  99,415  trees  were  planted 
)  Mungpoo.  At  bittong  6,000  Ctt/tjaya  trees  were 
at.  There  is  a  large  nursery  stock  of  Ledgerianoi^ 
he  permanent  plantation  of  this  valuable  variety 
oobably  be  largely  increased  during  the  current 
The  propagation  of  the  species  which  yields  the 
lagena  or  Golumbian  bark  has  been  retarded  by  the 
a  of  the  *<thrip"  pest.  This  species  was  only 
loced  in  January,  1880,  when  the  late  Iflx.  Bier- 
brought  out  four  plants  of  it.  There  are  now  60 
I  plants  and  90  partially  rooted  cutting^,  and  every 
will  be  made  to  increase  the  stock. 
}  total  number  of  trees  of  all  kinds  planted  out  in 
wo  plantations  of  Mungpoo  and  Sittong  is 
,720,  this  amount  being  maae  up  of  the  following 
:  — (7.  tuceirubra  (red),  4,034,636;  C,  eaiUaya 
w),  412,696;  unnamed  variety,  199,898;  other 
,  i0,692. 

I  produce  of  the  plantations  of  the  year  was 
16  U)s.  of  dry  bark,  against  361,690  lbs.  in  1879-80, 
61,669lbs.  in  1878-79. 

Jirg^  number  of  trees  of  the  interior  kinds  of 
va  were  uprooted  during  the  year.  This  species 
[68  several  varieties,  many  of  which,  as  Dr.  jSinic 
*'  produce  barks  which  are  essentially  druggists' 
,  being  well  suited  for  preparations,  such  as  decoc- 
md  tinctures,  but  being  unsuited  for  the  manu- 
re of  febrifuge,  and  containing  too  little  quinine 
worked  profitably  as  sources  A  the  pure  sulphate 
.t  alkaloid."  There  being  thus  no  way  of  dispos* 
cally  of  a  considorable  quantity  of  ydlow  bark,  a 
^nment  was  sent  to  London  for  sale.  The  oppor- 
r  was  taken  to  send  a  small  quantity  of  good 
riana  bark  to  get  some  idea  of  its  commercial  value, 
ling  remarks  that  yellow  bark  of  any  kind  from 
had  never  before  been  offered  in  the  London 
)t,  and  that,  indeed,  except  at  Mung^poo,  it  is  not 
1  anywhere  in  BritiiBh  Inoia.  The  result  was  con- 
d  most  satisfactory.  L9dg4riana  bturk  sold  for 
Od.  per  pound,  and  the  inferior  bark  aJso  fetched 
g^ood  prices. 

3  introduction  of  the  Java  plan  of  shaving  the 
of  living  trees  to  the  height  of  from  8  ft.  to  10  ft. 
the  ground  was  an  interesting  feature  in  the 
tions  of  the  year.  The  results  have  been  favour- 
as  under  this  plan  the  bark  renews  perfectly. 
Sling  proposes  to  test  by  analysis  whether  the  re- 
1  bsffk  is  as  rich  in  medicinal  alkaloids  as  the 
lalbark.  But  the  Dutch  plan  of  grafting  X^dJ^eruMia 
teeirubra  stocks,  which  was  also  tried  during  the 
was  not  attended  with  success.  A  further  trial, 
ver,  will  be  made. 

3  general  condition  of  the  plantations  Is  satisfactory, 
jowth  of  Succirubra  in  Sittong  is  not  as  flouridiing 
might  be ;  but  Ledgeriana  ai^  the  hybrid  variety 
jriving  well.  It  is  found  that  ^ese  two  varieties 
better  on  land  with  a  aoathom  expqenre  than  on 
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land  thatlooks  to  the  north.  It  will  thus  be  possible  to 
utilise  a  considerable  area  which  has  hitherto  been  oon- 
sidered  unsuitable  for  any  kind  of  cinchona. 

The  total  outturn  of  the  febrifuge  factory  during  the 
year  was  9,296  lbs.  The  cost  of  manufacture,  including 
the  cost  of  the  baric  used,  was  Rs.  86,921  6a.  3p.,  and 
the  average  cost  per  pouzid  rather  less  than  last  year. 
During  the  year  8,663  lbs.  13  oz.  of  febrifuge  was  dis- 
posed of  as  follows : — 

lbs.     OS. 

To  medical  depdt,  Calcutta 8,000    0 

„          „     Bombay 2,000    0 

„          „      Madras 500    0 

Sold  to  the  pubUc     3,160  11 

Given  as  samples,  &c 8    2 

Total 8,663  13 

The  sales  to  the  public  are  stated  to  be  steadily  in- 
creasing, and  the  f  ebrigage  is  said  to  be  daily  increasing 
in  reputation  as  a  thoroughly  good  cure  for  fever. 

The  financial  results  of  the  operations  during  the  year 
were  very  satLsfactory.  The  receipts  from  the  sale  of 
febrifuge  and  seed  and  plants,  and  the  sale  of  bark  in 
London,  amounted  to  Rs.  1,79,667  2a.  lip. 

The  actual  profit  exhibited  on  the  years  working  was 
80,290  rupees,  equal  to  8  per  cent,  on  the  capital  ol  the 
plantation,  while  the  value  of  the  stock  in  lumd  at  cost 
price  was  94,294  rupees.  This,  however,  does  not 
represent  the  whole  of  the  gain  of  the  year.  The  price 
of  quinine  was  very  high,  and  the  cost  ol  6,660  lbs., 
which  would  have  been  used  by  Gk)vemment  had  the 
febrifuge  not  been  available,  would  have  been,  at  the 
bwest  estimate,  6,60,000  rupees.  The  cost  of  the  febri- 
fuge used  was  only  90,880.  There  was  thus  a  dear 
saving  of  4^  lakhs  of  rupees.  The  savings  effected  1^ 
similar  substitutions  of  febrifuge  for  quinine  in  previous 
years  amounted  to  11}  lakhs.  The  total  saving  thne- 
fore  has  already  amounted  to  more  than  16  uJchs  of 
rupees. 

The  expenditure  for  the  year  amounted  to  Bs.  71,706 
10a.  4p.,  being  between  one  and  two  thousand  rupees 
less  than  the  budget  estimate  and  allotment.  Inmaking 
out  the  accounts,  care  is  taken  to  keep  the  expenditure 
of  each  plantation  distinct.  Dr.  Kong  obsOTes  that 
**  the  account  of  the  Sittong  plantation  ought,  when  it 
is  completed,  to  be  of  much  interest  to  C?inchona 
plantexs,  as  they  will  show  at  how  cheap  a  rate  a 
plantation  can  be  put  out,  when  tiie  price  oi  experience 
does  not  form,  as  it  so  often  does  in  new  enterprises,  a 
very  heavy  item  in  the  capital  expenditure." 


ANTIMONY  DEPOSITS  IN  SONOBA. 

In  the  recesses  of  a  short  ranse  of  mountains,  the 
Siena  del  Alamo  Muerto,  whidi  skirts  the  eastern 
shore  of  the  GKdf  of  California,  at  about  thirty  miles 
from  the  ffulf,  and  fifty  miles  from  El  Altar,  are  several 
silver  ledges,  which  have  been  worked  from  time 
immemoriiu  by  the  Mexicans,  and  have  recently  passed 
into  American  hands.  The  most  notable,  savs  a  writer 
in  the  Amiriean  Mail,  is  the  San  Felix,  whidn  has  becm 
burrowed  into  to  a  depth  of  700  feet  on  the  incline* 
On  the  northern  flank  A  the  range  an  area  of  ociuider- 
able  extent  is  strewn  with  quartz  and  a  heavy  yellow 
mineral.  This  is  said  to  have  been  long  ago  amalgamated 
for  silver,  but  to  have  yielded  so  base  an  amalgam  (per* 
haps  from  the  presence  of  a  little  native  antimony)  as  to 
have  been  rejected  as  a  silver  ore ;  and  its  true  character 
seems  to  have  been  either  overlooked  or  mistaken  until 
recently.  Samples  were  sent  to  England,  where  the  value 
of  the  mineral  as  an  ore  of  pure  oxide  of  antimony  was 
at  once  recognised.  Shortly  after  that  Professor  Cox, 
late  of  the  Indiana  survey,  made  arrangements  with  tho 
owners  to  ship  the  ore  for  treatment  to  works  he  h 
stnoe  erected  in  Oakland}  CaL  Then  a^msc  *<^ 
three  iTstema  of  niiw  wim&  vdl  wm^^wsc^ 


oiBia  of  the  ora,  and  rwrmn  to  eziit  ua 
atiinfiJa  fui  iodide.  Tha  mlver  oontenta  are  naid  to  be 
ISGdollanperton,  wMohUoonaideiedtoboaTGrjinode- 
Ikte  artimtte,  u  ou  tlie  pile  at  tiie  mouth  of  tho  Santa 
Uarganta  tbait  it  tu  diffloult  to  find  a  lump  whoee 
jomta  were  not  more  oi  lew  stained  irith  Hilver,  while 
many  were  thiokl;  oovered.  Sinoe  then  work  hka  gone 
on  BotiTelj  on  all  Hues  groups  of  lodes.  On  the  first  the 
ore  bodies  have  been  developed  to  a  depth  of  72  feet,  on 
the  teooiid  to  a  depth  of  70  feet,  and  on  the  third  to  a 
depth  of  113  feet,  with  no  mgns  as  yet  of  ■  ohan^  in  the 
ohanuiter  of  the  ore  ot  average  raze  of  the  ore  bodiea, 
which,  however,  have  never  exhibited  great  umformity 
In  wii^.  Two  schooner  loads  have  latelj  been  shipped, 
and  it  ia  estimated  that  6,000  tons  of  ois  have  been 
exposed  bj  the  ropeificial  eiplonitionH  leoentlj  made. 
A  nfeienoe  to  Hr.  Cox'a  papers  on  the  native  oxide  of 
antiiMiij,  i«ad  before  the  XiDerican  Association,  will  be 
foBod  In  this  Jvmnai,  vol.  xxviiL,  p.  874. 


NOTES    OZr    BOOK!. 


lAtlM-woik.  ^  Fanl  N.  Haaloek.  London;  Crosbf 
Lociwood  &  Co.,  1S8I. 
Ilicfe  is  no  doubt  that  many  interested  in  meohanios, 
etpedallr  m  amateuni,  have  found  the  want  of  a  gt>od 
sradjcaf  treatise  on  the  amateur's  tool  par  extellinet, 
ue  lathe.  "HoltiapfFel"  is  too  oosth' for  everybody, 
and,  beodee,  the  original  work  stopped  short  b«nore  it 
readied  the  lathe.  The  introduotin?  matter  extended 
itself  to  snoh  a  Jength  that  the  aauior  bad  not  time 
before  his  death  to  oomplete  tihc  work  he  had  designed. 
Many  oUier  writers  have  tried  to  fill  the  gap,  but, 
without  casting  any  reflection  on  their  efiorts,  it  must 
be  allowed  that  we  are  still  without  such  a  work  as 
"  Mechanical  Uanipnlation  "  would  have  been  had  the 
elder  Holtiapffel  hved  to  finiHh  his  work.  Of  these 
writers,  Mr.  Haslnck  is  the  latest,  and  his  book  will 
oertain^  bear  comparieou  with  tnose  of  any  ot  bit 
rivals.    He  seems  to  owe  little  to  his  jtredecessors,  ' 


aEHEBAL     H 


Iimdon  Sultan  FrotMtfam  A 
general  meeting  of  this  association  w 
ot  Arts'  Boom  tm  Tvcaday,  the  2EI 
when  Professor  Hmley  will  prende. 
ne  dsring  tbe  last  nine  months,  ail 
Profonor  neeminx  Jttikin'e  pap 
Arts  on  Januat;  1  Sthiaat,  will  b«  gii 
memben  of  the  Society  of  Arts  ati 


Tegatatioi 

„  _, Is  lately  on 

that  the  germination  of  certain  sgric 
neadow  grass  (p<M}  Is  much  more  fa 
huL  An  aiperinient  nude  with  U 
each,  of  Pea  Httmraiii,  showed  that 
-_.  -- 'Vht,  end  B  par  coit.  in  dai 
[g  with  Poa  pratauU,  aho 
„  in  light;  and  7  per  omt.  i 
being  a  voy  vaiiabls  force,  expvtaa 
witk  gw  li^ttUdwitti^  same 
bvann  Ibe  gtnnliutiiia  of  cartsin 

In  darkness.  Ths  &ct  was  verified 
whole  Mries  of  Beads,  sndi  as  Ariwo, 
fto,  b  ^  case  of  ssads  that  ntini 
sneh  ss  clover,  beans,  or  peas,  Httr  E 
Is  probably  not  advantageous. 

XUetrls  Liffht  Bnginsa  — Mewa 
■how  aeven  stationary  enginss  at 
Exhibition,  varying  in  sise  Iran  1 0 
■npply  the  pewar  for  tl 
Bnuh  Electric  Light  Cc  , 
steady  action,  owing  to  the  a_. 
"  goTHmor."  The  40-hane  pomre 
aic  lights ;  and,  after  careful  ^pec 

revolutiia]  dnring  the  evtobig's  wori 
I  to  tbia  power  of  selt-R 
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ouBsion  will  be  opened  by  Sir  Fbedebiok  Bbam- 
WELL,  F.B.S.,  Chairman  of  the  Connoil. 

The  Seoretary  will  be  glad  to  f  umiBh  tiokets  for 
the  meeting  to  persons  interested  in  the  subject  of 
Patent  Law  who  are  not  members  of  the  Society. 


NAL  OF  THE  SOCIETY  OF  ARTS. 


FRIDAY,  OCTOBER  28,  1881, 


^WaMJMtigttkemXdU  niirm§ti  to 


V0TICE8. 


THB    JOVSITAL. 

I  the  commencement  of  the  new  volume  on 
iber  18,  certain  alterations  will  be  made  in 
le  used  in  the  Journal,  which  it  is  hoped  will 
m  its  appearance.  No  change  will  be  made 
nae  of  the  pages. 

lie  regulations  of  the  Post-office  now  permit 
vpers  to  be  stitched  without  incurring  addi- 
oliarge  for  postage,  it  is  intended  in  future 
}h  tlie  JourruU.  This  alteration,  also,  will 
with  the  new  volume. 


ABBAHeiXSHTB  FOE  TEE  8S88I0V. 

arrangements  for  the  one  himdred  and 
r-eigh1^  session  of  the  Society  have  now 
lade  by  the  Council,  and  full  particulars  will 
ited  in  the  next  number  of  the  JoumcU. 

first  meeting  will  be  held  on  the  16th 
iber,  when  the  opening  address  will  be  de- 
\  by  Sir  F.  J.  Bramwell,  F.B.S,  Chairman 
Council.  Previous  to  Christmas,  there  will 
r  ordinary  meetings  in  addition  to  the  open- 
»eting.  Candidates  proposed  for  election  as 
m,  are  privileged  to  attend  the  opening 

J- 

B  will  be  four  courses  of  Cantor  Lectures 
the  session.  The  first  course,  on  '*  Some 
[ndustrial  uses  of  the  Calcium  Compounds," 
mas  Solas,  F.C.S.,  will  be  delivered  before 
las. 

^o  Juvenile  Lectures  at  Christmas  will  be 
H.  Preece,  F.B.S.,  on  "  Recent  Wonders  of 
csity."  Announcement  of  the  arrangements 
se  Lectures  will  be  made  in  due  course. 


PATEVT    LAW. 

eiyening  of  Wednesday,  November  30,  will 
)ted  to  a  discussion  on  the  Society  of  Arts* 
Bill,  which  will  be  continued  oh  such  other 
jt  as  may  be  found  convenient.    The  dis- 


OWEE  J0EE8  PEIZE8  FOE  FUSEITTJEE  DE8IOE8. 

The  Council  are  Trustees  of  the  sum  of  £400, 
presented  to  them  by  the  Owen  Jones  Memorial 
Committee,  being  the  balance  of  the  subscriptions 
to  that  fund,  upon  trust  to  expend  the  interest 
thereof  in  prizes  to  "  Students  of  the  Schools  of 
Art  who  in  annual  competition  produce  the  best 
Designs  for  Household  Furniture,  Carpets,  Wall- 
papers and  Hangings,  Damask,  Chintzes,  &c., 
regulated  by  the  principles  laid  down  by  Owen 
Jones;"  the  prizes  to  ** consist  of  a  bound  copy  of 
Owen  Jones's  'Principles  of  Design,*  a  Bronze 
Medal,  and  such  sums  of  money  as  the  fund 
admits  of." 

The  prizes  will  be  awarded  on  the  results  of  the 
Annual  Competition  of  the  Science  and  Art  Depart- 
ment. Competing  designs  must  be  marked  **  In 
competition  for  the  Owen  Jones  Prizes." 

The  next  award  will  be  made  in  1882,  when  six 
prizes  are  offered  for  competition,  each  prize  to 
consist  of  a  bound  copy  of  Owen  Jones's  ''Prin- 
ciples of  Design,"  and  the  Society's  Bronze  MedaL 


PBOCEEDIVGS  OF  THE  80CIETT. 


EZHIBinOE   OF   W0SS8  OF   AET  APPLIED   TO 

FITEEITirEE,  1881. 

The  following  Report  of  the  judges  appointed 
to  recommend  awards  of  silver  and  bronze  medals, 
offered  by  the  Society  of  Arts  to  the  Designers 
and  Art  Workmen  whose  work  was  exhibited  in  the 
Exhibition  of  Works  of  Art  applied  to  Furniture, 
held  in  1881,  at  the  Boyal  Albezt-hall,  has  been 
received  by  the  Counci],  and  been  approved  by 
them. 

1.  The  collection  of  works  of  Art  included  many 
branches  of  artistic  handicraft,  such  as  carving 
and  inlaying  in  wood,  ivory,  &c.,  cabinetwork  and 
fine  joinery,  painting  on  various  materials  IDce 
wood,  glass,  and  pottery,  glass  cutting,  the  process 
known  as  pdte  sur  pcite,  beating  and  chasing  metals 
like  silver  and  brass,  wrought-iron  work,  modelled 
and  glazed  stoneware,  and  decorative  needlework. 
The  arrangement  of  the  objects  had  been  under- 
taken by  Uie  various  exhibiting  firms.  A  definite 
space  had  been  assigned  to  each  firm,  who  decorated 
it  with  hangings  or  with  painted  and  gilt  moulded 
work,  or  wood  panelling,  &c.,  and  then  disposed 
within  it  the  various  objects  of  furniture,  ftc- 
We  were  much  please^  mtk  ik<^  ^gii&sse^  ^«^A* 


the  medoUioma,  ment  tii«  distmotion  of  a  Bronza 
Kedal.  In  ttiii  Bftj  a  tnj  aod  Bet  of  tea  tbinga, 
in  »  dark  olive-gTeen  liody,  omamented  with 
t»iplications  of  weO-depiotod  fonus  im  white  paste 
fpdte  lar  pdtej,  exhibited  hj  Mcsan.  Uintona,  and 
designed  and  executed  byUona.  Solon,  vespedally 
commend  as  worthy  of  a  SUver  Uedal. 

3.  The  deooTstion  of  the  side  of  a  room,  exhibited 
hy  MsBsra.  Uorant,  Boyd,  and  Blonford,  remaik- 
able  for  the  excellence  and  finish  of  the  work,  was 
bosod  upon  a  nsheme  ^ood  in  its  proportions,  and 
the  blending  of  the  deh(»te  tones  of  colour  adopted, 
with  tboseof  the  damask  ptmola,  and  the  details  of 
theornamentalfonnsiued,  redound  to  the  good  taste 
of  the  designer,  ISr.  T.  Barnard.  MeaarB.  Morant, 
Bo^d,  and  filuiford  also  exhibit  a  satin  wood 
cabinet,  and  we  consider  that  Mr.  H.  Beich,  who 
inlaid  fjie  frieze  of  interladng  garlands  upon  the 
tfront  of  the  drawer  and  the  central  omanient  of 
the  flap  should  be  rewarded  with  a  BroDzo  Medal. 

4.  Near  Bay  No.  2  hung  three  red  lustre  plates, 
the  work  of  Mr.  W.  ds  Morgan,  to  whom  a  Bilvei 
Medal  should  be  given  for  suitability  of  design  to 
the  materials  emjJoyed,  as  well  as  for  the  fine  tones 
of  colour  and  lustre  obtained. 

2,  In  Messrs.  Jaakson  and  Graham's  cabinet 
and  chimney-piece,  of  a  so-called  Oriental  Qreek 
chanutter,  extraordinarily  delicate  and  perfectly 
fitting  marquetry  work,  and  very  finished  cabinet- 
naakere' work,  attracted  attention.  ABronio  Medal 
is  due  to  Mr.  A,  E«ich,  the  marquetry  worker,  and 
a  Sronze  Medal  to  Mr.  A.  Baldwin,  cabinet-maker; 
to  Mr.  Marchant,  who  is  understood  to  have  assisted 
in  the  cabinet  work,  weaward  one  of  the  Sooiety'f 
Certificates,  Beneath  the  chimney-piece  in  rose- 
wood, with  plaques  of  inlay  of  ivory,  ebony,  and 
mother-o' -pearl,  designed  by  Mr.  Allwrigbt,  was  a 
wrought  iron  grate,  of  simple  design,  in  good 
taste,  made  by  Mr.  Sayei-,  a  member  of  the  firm  of 
Messrs.Feetham  and  Co.,  who  exhibited  other  grates 
and  fire-irons  of  good  pattern  and  workmanship. 
A   tii«w  n»  «<ibroider^,  designed  by  Mrs.  Alfred 


piece  showed  good  cabinet- 


A  piece  of  e 


for  bis  design  for  a  wbit« 
fittings.  Some  extraordina 
cutting  and  engraving,  by '. 
has  produced  a  very  remark 
"  Portland  vase,"  probably 
glass-cutting  of  modem  tun 
the  "Milton  rase,"  deaigni 
of  the  Bed-house  Glaas-w 
by  Mr.  Pargeter.  To  the 
Northwood,  we  award  a  Silv 

9.  Messn.  Wright  and  1 
several  excellent  azamples  < 
English  18tb  century  e:^U 
Chippendale,  Adam,  and  t 
work,  enamelledanddecorate< 
by  Pergolwi.  Awards  of 
made  to  Mr.  Thomas  Hintoi 
man,  and  to  Mr.  Yictor  1 
worker,  and  of  Certificatai 
Bryne,  Charles  Humphreys 
cabinet-makers,  by  whom 
of  these  works  were  pre 
and  gilt  mirror  frames  anil  j 
of  the  ISth  century  Englia 
Frraioh  periods,  especiairy  i 
sideboara,  were  noted  for  ( 
the  carving  beine  done  bv  3 

10.  The  modelling  of  the  i 
by  many  bands,  in  a  deep  r 
piece  and  cabinet  exhibited 
and  Lock,  was  particularly 
a  Silver  Medal  to  Mr.  Webb 
and  for  many  other  specu 
design  for  metsi  sconces  was 
ness  in  arrangemBut  of  oodt 
grouped,  and  modelled  wi 
relief  and  harmony  in  flow 
worker  who  wrought  thia  < 
Singer,  to  whom  we  awarci 
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'  "S^^  of  design,  with  mterlacements  of  rod 
w-A^«n  leaveB  of  plate  iron.  The  figured 
^^-^aaels,  of  deep  modelled  relief  in  terra-  i 
^-■^ad  and  eieouted  by  Mr.  G.  Tinworth,  , 
expressive  action,  and  we  consider 
— ^3ficate  should  be  awarded  to  this  I 
:»  award  a  second  Certificate  to  Mr.  I 
ka.  .  the  designer  of  the  large  flatt«ned, 
'  *Jsr  1,  executed  in  stoneware,  and  shown 
X)oulton  ;  and  a  Certificate  to  Mr. 
'XX.X1,  for  his  careful  and  clean  painting 
^K"<:ime  on  two  tiles,  called  respectively 

C3ompanion"  and  "Au  Odd  Chicken. ' 

"fco  commend  the  skill  displayed  in  two 
-cs-arred  birds  in  lime- wood,  the  work  of , 
V~iry.  Twopanelaof  painted  glass,  suitable 
cioration  of  a  house  or  hall,  representing' 
»-<l  "  Beienco,"  appeared  to  n*  to  show  a 
^'Veciation  of  the  application  of  coloured 

glftsa,  without  detracting  from  its  utility 
lo'w  through  which  light  has  to  pans. 

Say  No.  9,  containing  articles  exhibited 
'^.  Gregory  and  Co.,  the  reproduction  of  an 
^>Hh  arm-cbair,  enriched  with  carved  and 
k'sils,  and  a  little  tea-table,  were  highly 
Ui  workmanship,  and  commendable  for  the 
^  of  their  construction.  We  award  a  Bronte 
Co  Mr.  W.  P.  Colling,  the  designer  of  these 
.  To  the  designer,  Mr.  T.  W.  Hay,  of  the 
hanging,  for  the  drawing  and  arrangement 
kilg,  as  well  as  for  good  harmony  of  colour, 
pose  to  award  a  Certificate. 
the  well-proportioned  framework  or  wahiut 
Og,  for  the  side  of  dining-room  or  hall, 
t^  Messrs.  Johnstone,  Jeanes  and  Co,  in 
To.  11,  was  excellent  in  deeiKu,  but,  in  onr 
a,  the  ofFeot  would  have  been  better  if  simple 
psnelline  instead  of  tapestry  had  been  used, 
raa  it  produced  the  impression  of  an  open 
which  had  been  filled  up,  rather  than  of  a 

The  earring  of  the  students  of  the  School  of 

Carving,  l;touth  Kensington  Museum,  was 
rious;  and  the  pilaster  executed  by  Mise 
ir  Bowe,  of  this  school,  sbowod  good  feeling 
w  of  ]ine  and  the  modelling  of  surfaces.  It 
»  well  to    mention   here   that  a  principal 

this  school  is  to  cultivate  the  production 
)d-carving  in  a  broad  style,  and  at  a  cheap 
imilar  to  that  used  so  largely  for  decorative  | 
les  in  the  18th  century  in  this  country.  The  | 
of  this  school  ore  not,  therefore,  intended  1 
.pete  with  more  expensive  and  more  highly  | 
d  wood- carvings. 
We  award  a  Silver  Medal  to  Mr.  E.  Glee«on^ 

suitable  and  graceful  fan-mounts,  which  ht- 
■signed    and    executed,    especially  that   oE 

mounted  with  Mechlin  lace.  The  inlaid 
na  wood  table,  the   work  of   Mr,  Thomas 

gained  tho  distinction  of  a  Bronze  Medal, 
<  beauty  of  the  marquetry  work. 
In  concludin  gonr  report  upon  this  Exhib  ition, 
of  opinion  that  annual  Exhibitions,  at « 'bich 
own  various  classes  of  I^e  Art  Appjied  to 
ry,  such  as  those  represented  at  the  pr«  cnl. 
tion,  might  be  usefully  supplemented  witfj 
era  for  all  torts  of  handionrfts  and  njaai'- 
IS  to  be  encoi^raged  to  submit  drawings  Mtt' 
;•    of    des^a    whioh    have    actually    btm 

out.    \  eection  was  aUoUed  for  such  dra^. 


ings  at  the  Paris  Sxhibitiou  of  1878 ;  and,  in  our 
iipinion,  much  useful  instruction  and  information 
might  be  gained  from  such  an  annual  display  of 
designs  to  tJie  benefit  of  producers  and  consumers. 

Geoboe  Godwin  (F.E.8.1. 

MoKTAOiTE  GcEer  (M.P.). 

Edwabii  J.  PoYNTKR  (E.A.). 

Alas  H.  CotE  (Hon,  Becretaiy). 
5th  August,  1881. 

The  Viscount  Hardinge  wrote  to  esraess  hie 
regret  at  being  prevented  from  attending  tlie 
meeting. 

LIST  or  AWAEDS, 

SiLTEB  USDAIfi. 

Mons.  Solon,  for  olive  green  tea  service,  pile  tur  palt 

(Ueesrs.  Uintoo). 
Mr-  de  Morgan,  lustre  plates. 
Mr.  Webb,  modeller  and  designer  (Moesrs.  Collinson 

and  Look). 
Mr.  R.  Gleeson,  for  carved  fan  mounts. 
Mr.    Northwood,  for  glass    cutting   and   engraving 

(Mr.  Pargeter). 

Bbo.ize  Mbdub. 
Mr.  H.  Sohola,  for  painted  furniture  (MeBats.  J.  G. 

CraoeandSon).  ,  ..    _,  ,v 

Mr.  Vernon  Barnard,  designer  of  siao  01  room  (Hessn. 

Moront,  Boyd,  and  Blaaford). 
Mr.  J.  E.  Randal,  furniture  demmis  and  design  for 

tender  (Meaars.  Howard  and  Co.T. 
Mr.  AltertEeich,  marquetry  worker  (Messrs.  Jaok- 

Bon  and  Graham).  ,      ,,     .  ™-    ' 

Mr.  H.  Reich,  marquetry  worker  of  cabmet  (Messrs. 

Morant,  Bojd,  and  Blanford). 
Mr.  William  Allwright,  deagner  of  rosewood  chmmey  - 

piece,  inlaid  wifli  ivory,   ebony,   mother-o' -pearl 

(jtessrs.  Jaekson  and  Qnjiam). 
Mr.  Bsldwin,   cabinet-maker   (Messrs.   Jaokswi  and 

Graham).  ^^  .  , 

Mr.  T.  Hinton,  foraman  oabinet-maier  (Messrs.  Wnght 

andllan^ldd}.  „,  _.  .. 

Mr.  Victor  Beioh,  mamoetry  worker  (Messrs.  wngat 

and  Mansfield). 
Mr.  Singer,  for  beaten  brasa-work  (Messrs.  Oolhn*>n 

andlyiok),  ,   .,       .  ru- 

Mr.  G.  Price,  for  beaten  oijdised  silver  frame  (Messrs. 

Collinson  and  Look).  ,      ,  ,„ 

Mr.   W.   P.   Collins,  desigoe  for  furmture   [MessTB. 

Gregory  and  Co.). 
Mr.  T,  Jacob,  for  maiquetry  top  to  table. 

Mr.  Marohant,  ostdnet  maker  (Messrs.  Jackson  and 

Mr.  C.  Hiunphreys,  oaUnet-maker  (Messrs.  Wright 

and  Mansfield). 
Mr.  T.  Miller  ,,  - 

Mr.  8.  Bryna  ,.  „.„       ,      " 

Mr.  M.  Andewon,  carver  (Messrs.  GUlows). 
Mr.  T.  W.  Hay,  desiKner  of  woven  silken  Mbric  lor 

room  decoration  (lUsars.  Gregory  and  Co.). 
Mr.  G.  Tinworth,  term-ootta  panels.  ,  .  »^__  , 

Mr.  G.  Tinworth,   designer  and  modeller  of  flftttenetf 

round  bowl,  shown  by  Messrs.  Doultoa. 
Mr.  Edward  Boars,  for  painted  tiles. 
Miss  Eleanor  Eowe,  for  carved  wood  pilaster. 
Mr.  W.  Perry,  for  carving  in  vDod. 
Mr.  Sidney  Phelps,  wron^t-iron  work.  ^^ 

Mr.  W.  C.  Codman,  designer  o(  paneUing  (Bo««=^ 

Johnstone  and  Jeanee). 
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KBSU.S  OF  TEB  BOOtZTT  OF  ABTB. 

The  Society  of  Arts  grew  out  of  a  uiggestion 
made  by  William  Shipley,  a  drawing  master  of 
Northampton,  and  brother  of  Jonathan  Shipley,  a 
well-known  Bishop  of  ISt.  Avaph.  Bhipley  issued 
on  June  8tli,  1763,  "  Proposals  for  raising  by  nib- 
Boription  a  fund  to  be  diHtributed  in  pn-miume  for 
ttie  promoting  of  improvements  in  the  Xjiheral  Art« 
and  Bviences,  Manufoctorea,  &o ;"  and  in  Decem- 
ber of  the  same  yenr  he  published  "  a  scheme  for 
putting  thepropoaals  into  pxecution."  TheSouiety 
wu  formed  in  17M,  at  a  meeting  held  on  22ad  of 
Uarch  at  Bawthmell'a  coffee-house  in  Henrietta- 
■treet,  Corent- garden.  Premiums  were  at  once 
offered  for  the  lusoovery  of  cobalt  and  the  growth 
of  madder  in  this  country,  and  for  proficiency 
in  drawing.  "With  these  offers  the  Society  com- 
menced its  prosperous  career.  A  proposal  to  give 
medals  "  on  some  occasions  instead  of  money"  was 
considered  at  the  meeting  of  April  30th,  1765,  but 
the  matter  was  pos^ued  as  no  action  could  be 
taken  that  year.  Henry  Baker,  P.E.S,,  read  a 
paper  on  Uaroh,  24th,  17fi6,  proposing  the  dis- 
tribution of  medajs  as  bonotary  premiums,  in  which 
he  said— 

"It  ia  therefoie  proposed  that  a  dye  be  made  for 
■triUnK  medals  of  gold,  alver,  and  copper  (with  proper 
dericcfl),  to  be  occasionally  beatowed  I^the  Society  as  a 
token  of  honour  and  esteem  on  anoh  as  shall  practice  or 
produoe  some  new  mauufsctnie  or  discovery  that  may 
employ  many  banda,  some  oonaidaTBble  improvement  ol 
pnbUo  ntility,  or  some  valuable  branch  of  commerce  in 


in  gold  shall  be  of  £6  valne,  sud  proportionately  in  ml'  . . 
and  copper,  though.  In  all  of  them,  the  honour  of  being 
thus  distinguished  ia  the  principal  object  of  regard." 

This  paper  was  referred  to  a  oommittee  for  con- 
ddeiation  on  Harch  31st.  The  committee  re- 
ported on  April  7th  that  ther  were  of  opinion  that 
the  giving  of  medals  would  be  of  utility,  and  they 
suggested  that  a  oommittee  should  be  appointed 
to  consider  a  proper  device.  Subsequently  Ur. 
Baker  submitted  a  sketch  of  a  design,  aa  did 
Nicholas  Crisp  and  Mr.  Balph.  Hogarth,  Henry 
Gheere,  and  Nicholas  Highmore  were  upon  the 
medal  committee,  who  agreed  upon  a  device,  and 
afterworda  James  Stuart,  William  Chambers,  and 
Thomas  Hollis,  wereaddedtothe  committee.  After 
tike  design  had  been  chased  upon  gold  plates,  and 
the  order  given  for  the  dies  to  be  cut,  a  difficulty 
arose.  It  was  decided  on  March  23, 1767,  that  the 
Talne  of  the  medal  should  not  exceed  ten  guineas, 
bat  when  spedmeas  of  the  selected  design  were 
produced  it  was  found  that  the  die  could  not  be 


aaob,  and  the  report  of  the  committee  was  re- 
ferred back  to  them,  with  instructions  to  obtain  a 
new  device  which  should  only  need  gold  to  the 
■mtnuit  of  five  guineas.  If,  however,  the  device 
in  hand  could  be  executed  for  the  proposed  five 
gwaeas,  this  was  to  be  preferred.  On  May,  24th, 
17fi8,  ib.  Yeo  produced  two  gold  medals,  sfmck 
from  the  die  wMoh  he  had  oast,  Qie  value  of  one 
being  ten  guineas,  Uiat  of  the  other,  £8 10s.  Thin 
-was  not  considered  satisfactory,  and  the  oommittee 
to  whom  the  matter  vag  refened  decli^e^  to  ma);e 


a  report.  The  general  msetiiiK  of  Olt 
discussed  the  point  on  Jnne  7,  and  reaalvsd; 
"  That  it  ia  the  opinion  of  this  Society  Att 
medal  does  not,  both  in  exeonticio  sod  t 
answer  the  Int^est  and  expectation  of  tLa  Bodi 

It  was  further  resolved  that  dies  and  jm 
should  be  cut  for  a  new  medal,  according 
designs  of  Mr.  Stuart,  the  Talne  in  gold  n 
less  than  five,  nor  to  exceed  eight  gninsss,  p 
a  former  resolution.  Mr-  Stosrt  was  ncr 
appoint  his  own  artist,  and  he  chose 
Pingo,  the  famous  die  sinker,  ^bo  sgim 
dies  and  puncheons  for  eighty  guineas.  T. 
was  quite  satisfactory,  but  in  Novembei 
found  that  he  could  not  buy  gold  and  silw 
a  licence,  and  Mr.  Pinchbeck  (a  rather  i 
name,  considering  the  metal  associated  i 
namcj  was  desired  to  furnish  Mr.  Pingo  w 
and  silver  for  the'purpose.  At  last  the  Soc 
tained  what  th^  had  so  long  heen  strivinf 
thoroughly  good  medal,  at  a  reasonable  oo 
November  29,  the  thanks  of  the  Sodct 
unanimously  given  to  Mr.  Stuart,  andagol 
was  ordered  to  be  presented  to  him,  for  ti 
oore  and  trouble  he  had  taken  in  this  raatfc 
December  6,  it  was  ordered : — 

That  the  insciiptiona  On  the  first  gold  ludl 
is  to  be  presented  to  Loid  Visooimt  FolkaatoDi 
dent  of  this  Society,  be  forthwith  engraved,  u 

" ^urrniance   of   the  reeolution  of   the  34tb 

,  : — On  the  reverse,  without  the  wreath  ( 
To  Jacob,  Viscohkt  Folxsbtoiix,  PxEamax 
within  the  wreath  of  olive.  Fob  Exotskt  Sxm 
Inscriptions  for  other  gold  medals  wers  tai 
the  same  meeting.  To  Lord  Bomney,  for  e 
services  ;  to  Lat^  Augusta  Oreville,  for  di 
1767 ;  to  the  Duke  of  Beaufort,  X4iilu>  C 
Webb,  F.R.8.,  and  John  Bemey— aU  for  i 
acorns,  1757  ;  and  to  Jamee  Btoart,  punt 
architect,  "for  designing  this  medoL  T 
verse  of  the  medal  is  shown  in  the  «"""•—'  - 


Firrt  Medal  of  the  Society. 


There  was  much  disonssion  io  the  Soori 
peoting  the  insoription  on  the  obrane  of  All 
Thus  in  May,  I8S7,  it  was  decided  that  tti 
should  be  "Arts  and  ConuMW fionutl 
stead  of  "  Arts,  Maimfaotnw,  KadOoMBMi 
moted."  In  November  it  w«i  dnagsd  to  "I 
for  Promoting  Arts  and  Ooiamiton,"taA\ 
the  inscription  as  first  prapoaod  waa  mdapk 
the  eariier  draft  the  date  of  ™-***—*=— ^— 
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i8,  hat  afteiwatdi  it  ma  fixed  for  liia  jmr 

nsed  for  nevly  half  a 
.1  B&rntookoooaaioii  in 
sonnt  of  hii  additiolu  to  the  jnotures  in  the 
room,  to  anggwt  an  intprOTement  in  the 
1.    He  iTiote ; — 

r.  Burf  hege  leare  to  add,  from  a  letter  read  b; 
'  tbe  Sodetj,  Ooctobar  26th,  ISOI,  that  in  oon- 
lOe  of  the  apfdioatioii  for  deai^Tia  for  a  nev  die  for 
nedal,  he  etated  hia  intentian  of  introdnoiii^  a 
oation  of  their  former  deaign,  irhioh  he  thought 
maiwtT  Quir  intanded  purpoae.  The  more  the 
t  matter  of  that  itmga  ia  oonndered,  the  more 
Mtadmire  and  reapect  the  rteriing  good  aeiue  and 
^  eooaidaration  of  the  original  f  ounden  of  the 
T-  Notbinv  can  be  nuue  hupUj  imagined  Uiaii 
«  nrmmitittg  of  Britannia  aided  brl^merva  and 
rf,  the  olaMJeal  tntelary  deitiee  of  Aita,  Uann- 

Itnd  old  naagea,  cannot  be  amended  bj  any  ohan^ 
•nbabatnm.  It  leqniiea  nothinv  more  in  ita 
t,  and  will  moat  bap^y  ooaleaoe  and  aooommodate 
11  the  aeqniaitioQe  and  improvements  of  the  most 
ed  and  refined  eoltore.  For  this  porpoee  a  little 
Jfil  and  oharaoter  in  the  fignroa  is  all  that  ia 
■ry,  enlarging  them  so  aa  to  fill  the  apaoe  with 
UoTiity,  and  taking  away  from  their  mdividnal 
<ed  appeaisnoe  hv  uie  little  gracea  and  arts  of  a 
n^rored  oompoeition.  And  aa  there  ia  alirayi  a 
wable  digni^  and  oonaeqnenoe  attached  to  mag- 
irhioh  ia  one  of  the  oonatitnenta  of  ■nbliimtyj  Qa 
itod  alteiatioiis  would  come  to  this— to  aabstitate 
1  el  the  little  entiie  flgniea  of  Htnerra  and 
irj,  only  two  large  heada  Ol  thoee  dsiliea,  and  he 
.  cbU  the  head  erf  Britannia  altogether,  and  b^  a 
h  el  the  ahamrook,  roae,^and  thiatla,  totally  riamg 
the  edge  of  the  medal,  playing  in  and  ont  in  a 
U  roatoao  manner,  he  wonldiepreaeDtthepraaent 
J  United  Eingdom  of  Great  Bntain  and  Ireland, 
k  felid^,  at  bast,  equal  to  the  owl,  the  horae'a 
or  the  dolphin  on  the  Athenian,  Ponioe,  orSioiJian 

B  fall  deaotiplion  of  Banr's  Tiewa  ia  intereat' 
la  showing  how  oompletelT  they  were  oanied 
1  the  new  medal.  In  1802,  a  totallj  different 
a  waa  diMmsaed.  Application  was  made  to 
Uarchaut,  Aasociate  of  the  Bojal  Aoademy, 
^em  enrraver,  to  prepare  a  die,  and  the  Com- 
e  of  PMiteArtareoonunended    "The  Sodety 


directing  attention  to  the  itatnes  of 
m,  UercuiT,  and  Ceres,  the  ancient  deitiea 
ling  over  the  Liberal  arts  —commerce  and 
ilture — the  immediate  objeota  of  the  Society." 
ibrerse  of  the  medal  to  be  the  head  of  the 
lent,  with  tbe  date  of  his  election,  and  the 
of  the  gold  to  be  twelve  guineas.  Ur. 
hant,  into  whose  hands  the  work  was  placed, 
irsto  have  been  very  dilatory,  and  after  many 
ties  it  was  decided,  in  April,  1805,  toorder  him 
iBpend  proceedings  with  the  dies  until  he  heare 
the  Society."  ^  Conunittae  of  Polite  Arts 
declared  tnat  it  was  expedient  to  resume  the 
nation  M  to  the  dedni  db  imHo ;  and  th^ 
imendedilie  Sooialj  "That  Messrs.  Fapworth, 
nan,  Howard,  Bur^,  and  Tresham  be  serer- 
apidied  to,  profeanonolly,  to  ftmiish  rough 
les  and  designs  for  the  intended  medal." 


■Vol  IS,  pp. 


At  a  meeting  of  the  BooietT,  on  the  4th  Decem- 
ber, IBOA,  a  r^iort  of  the  Committee,  raoommeod- 
ing  that  Ur.  Flaxman  be  denied  to  furnish  s 
design,  on  the  principle  suggested  by  Ur.  Ban;, 
was  read,  when  Berry  made  a  motion  to  the  efEsot 
that  the  report  should  be  reoonunitted,  bat  hit 
motion  was  not  agreed  to.  The  next  meeting,  on 
the  11th  of  December,  was  apparently  a  stormy 
one,  for  a  series  of  molioua  were  brought  forward, 
moat  of  which  were  "  disagreed  to."  At  last,  Ur. 
Wakefield  made  the  definite  propoaition  that  "  the 
name  of  Flaxman  be  erased,  and  that  of  Barry 
inserted;  "  but  this  did  not  find  favour  with  the 
meeting,  and  eventually  the  original  reaolation  of 
tbe  oommittee  was  agreed  to.  Barry  died  in  the 
following  year,  and  then  there  was  no  obstacle  to 
the  oomMetion  of  Flaxmon'a  medal.  Ui.  Fidgeon 
prepared  the  dies,  and  in  November,  1806,  Flax- 
man expressed  himself  as  highly  pleased  with  the 
excellence  of  the  execution.    The  Society  were  so 


Hedal  designed  by  Flaxman. 


pleased  wiUi  the  new  medal,  that  they  deeir«d  to 
iiave  on  engraving  of  it  for  publioation  in  the 
Transactions.  Flannan  proposed  that  his  sister- 
in-law,  Uiss  Denman,  should  make  the  drawing. 


Another  form  of  tbe  Minerva  medaL 


and  that  the  famous  Anker  Smith  should  engrave 
it.  The  engraving  thus  produoed  forma  a  fcosrtis 
piece  to  the  Sfii£  volume  of  the  TrsnsoctloDS. 
Among  the  medals  presented  in  1807  were  tbeae 
two:— 
J,  Flaxman,  Es([.,  B.A.,  Bttokingham-plaee,  fc^ 
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the  derign  of  the  BocietT's  new  medal,  modelled 
and  presented  by  ttim— the  first  gold  medaL 

Uus  Utuia  Denman,  for  het  drawing  of  tbe 
new  medal,  the  ailrer  medal. 

In  181S,  it  WB«  found  that  the  die  for  the  llinerra 
medal  was  worn  out,  and  Mr.  Wyon  offered  to  make 
a  new  one  from  Flaxman'a  original  model,  and 
to  present  it,  in  oonsideTation  of  the  liberal  treat- 
ment he  had  always  received  from  the  Society. 
The  thanks  of  the  Booiety  were  voted  to  Wyon 
"  for  his  very  handsome  offer"  at  the  meeting  on 
June  10th. 

A  oaee  of  fraud  in  the  use  of  one  of  the  medals 
came  under  the  notice  of  the  Society  in  the  year 
1813,  which  was  summarily  dealt  with.  The 
Ujnerra  medal  was  given  to  an  inventor  "  for  his 
safe  and  economical  fire  of  wood  shavings,"  and 
the  man  engraved  a  representation  of  the  medal 
on  his  business  card,  with  the  statement  that  the 
Society  had  presented  it  to  him  "  for  bis  inven- 
tion of  a  superior  method  of  preparing  his 
materials  for   the  manufacturing  of  pianofortes. 


organs,  and  other  mumoal  : 
being  o&lled  upon  for  an  explanation,  the  pii 
maker  tried  unsncoeaafully  to  excuse  oil 
and,  on  demand,  he  gave  ap  tha  copper- 
his  cards.  It  was  res^vod  by  the  So<nety 
should  be  destroyed,  and  all  impressiaiis 
burnt,  with  the  exception  of  two  to  be  p 
the  minutes.     At  the  meeting  of  May  26tt 

"The  Sooiety  deeming'  it  proper  to  have  tLe 
tiokets  deHtn]]>^  without  luaa  of  time,  sa  • 
given  from  the  ohair  to  that  porpoae.  and  t 
burnt  in  the  piesBuae  of  the  mBmbacs." 

HoNORAUY  Pallet. 
For  a  few  years  after  the  f ormatioD  of  thi 
the  only  honorary  reward  tvaa  Stuart's  nu 
about  tJie  year  1766  it  was  tbonght  expe 
adopt  some  honorary  prominm  in  place  of  p 
rewards  for  such  successful  candidates  in  u 
ent  Sections  (more  particularly  that  of  Pol 
who  were  under  age. 


neoting  o 


Obverse  of  Pallet. 


Beverse  of  FaUet. 


1  January  '28,  1700,  it  was 

"That  these  honorary  premiiuna  ehiill  be  pieces  of 
wrought  BJlver'plate,  useful  in,  or  allusive  to,  the  par- 
tionlar  art  or  branch  of  art  in  which  the  candidate  claims 
(as  drawing  boxes,  emblematical  pallets,  &c.),  bearing 
an  inscription  exhibiting  the  name  and  a^  of  the  can- 
didate, and  tbe  class  and  dejfree  of  premiums.  &c.,  for 
which  the  same  is  given. ' ' 

Itwas  subsequently  resolved  that  tbe  palletshould 
be  of  an  oval  figure,  2}  inches  by  2,  of  the  thick- 
ness of  half-a  crown.  On  March  21,  two  drawings 
which  had  been  presented  were  considered,  and 
one  of  them  chosen.  The  die  was  to  cost  twenty 
guineas,  and  Mr.  Johnson  was  desired  to  execute  it. 

There  was  a  great  silver  pallet  and  a  small  one, 
and  also  in  a  few  oases  a  gold  pallet  was  awarded. 
The  firrt  award  of  the  sSver  pallet  was  in  1767. 

ISIB  MSDAL. 

The  Society  has  always  been  greatly  interested 
fa  the  impioTemeat  of  the  art  of  die-nnkiDg,  and 


at  various  timee  has  offered  preminms  k 
purpose.  In  1809,  Mr.  T.  Wyon,  Jun.,  ^ 
as  a  olumant  for  one  of  these,  and  prodoa 


dies  f  or  a  medal  of  Isia.  irUeb  iraa  It  _ 
and  in  the  list  of  awuds  tor  tiifl  7«V  l^U 
Uta  following  oiti; :— 
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>  Hr.  )T.  Wjon,  Jan.,  John-sCieet,  Blaokfciaist 
nedftl  die  engimTing  of  a  benntlful  bead  of  Ids, 
trmsaB  of  the  uts,  the  gold  inedkL" 
1  meetiiig  of  the  Bodety  on  April  4th,  1611, 
B  resolved  that  Uiii  medal  Hhoold  be  mb- 
»d  for  the  grester  nlver  pallet,  as  a  reward  in 
epartment  of  Polite  Arts.  But  at  a  snb- 
Qt  meeting  it  wu  agreed  that  the  change 
I  be  made  at  the  option  of  the  candidates, 
Jkerefore  we  find  in  the  liata  of  awards  for 
jiat  both  palletB  and  Isis  medals  were  givoD. 
on,  the  IsiB  medal  beoame  the  favourite 
I  of  the  Society,  and  was  largely  given  in  the 
18  classea  up  to  qnite  a  lat«  period. 

Cekes  Medal. 
IS13,  the  Sode^'s  gold  medal  was  given  to 
''illiam  Wyon, of  Birmingham, for  amedaldie 
ring  of  the  head  of  Ceres ;  and  at  the  meeting 


Ceres  Medal. 


le  2nd  of  this  same  year,  the  advisability  of 
asing  this  medal  for  the  purpose  of  award  in 
ipartment  of  agrioulture  was  considered.  In 
gold  and  silver  Cerea  medals  were  awarded 
iprovements  in  agrionlture. 

TULOAIT  MXDAL. 

1818,  Ml.  Mills  produced  a  medal  die  of  the 
it  Vulcan,  which  was  approved  by  the  Sodety, 


Vnlcan  Hedal. 


agreed  that  it  should  be  purchased,  and  used 
econd  medal  for  the  department  of  mechanics, 
ded  the  cost  did  not  exceed  twenty  guineas, 
im  paid  for  the  Isis  medal.  Qold  and  sUver 
in  medals  were  given  for  the  first  tine  for 
>vement8  in  meohonios  in  the  year  1820. 

8ooibt7'b  Mkdal. 
1S49,  the  diea  of  Qie  Minerva  medal  were 
1  to  be  worn  out,  and  it  thcnfore  became 


neoewary  to  take  some  st^M  for  the  preporatitm  of 
a  new  one.  Mr.  (now  Sir  Henry)  Cole  suggested 
"  That  it  would  be  desirable,  if  posdble,  to  obtain 
permission  to  use  the  H.B.H.  Frinoe  Albert's  medal 
dies  for  the  Society,  such  dies  being  portraits  of 
His  Boyal  Highness,  the  Society's  President."  And 
he  reported  to  the  Council  in  April  of  that  year 
that  he  had  been  informed  by  Colonel  Fhipps  that 
His  Royal  Highness  approved  of  the  suggestion. 
In  August,  1849,  it  was  resolved  by  the  Council — 
-'  That  iDstraotionsbe  given  to  llr.  Wyon  to  prooeed 
forthwith  in  the  preparatioii  of  tJia  new  laiver  die,  wiUi 
an  impieasion  of  the  bead  of  E.R.H.  Frmce  Albert, 
presented  by  His  Boyal  Higlmeaa.'* 


Sodety's  Hedal  t84»-tS6t. 


At  the  election  of  His  Boyal  Highnees  the  Prince 
of  Wales  to  the  Presidentship,  in  ISS:),  his  head 
was  placed  upon  the  obverse  of  the  modal.  At  the 
some  time  the  reverse  was  re-engraved ;  the  wreath 
and  inscription  remained  t^e  same,  but  the  en- 
graving  was  bolder,  and  more  artistio  than  that  on 
the  old  medal. 

Alsebt  Medai,. 

The  highest  honour  in  the  gift  of  the  Society  is 
the  Albert  med^,  which  was  founded  in  memory 
of  H.B.H.  the  Pribioe  Consort,  who  was  for  dgfateen 
years  President  of  the  Socie^.  On  the  4th  Feb- 
ruary, 1863,  the  Council  resolved  : — 

"  That  a  gold  medal,  to  be  ealled  the  Albert  medal, 
bepTonded  DytheSodety,  to  be  awarded  by  the  Connoil 
not  oftener  than  onoe  a  year,  for  diatinguitbad  merit  in 
promotiDg  Arts,  Manufactures,  or  Conuoeme." 

It  was  aubeequently  resolved  that  Mr.  Leonard 
Wyon  be  requested  to  furnish  the  model  for  a 
hwd  of  the  Prince  at  a  late  period  of  his  life,  the 
inscription  to  be  "  Albert,  Prince  Consort."  It 
was  dedded  that  the  reverse  should  be  illustrative 
of  Arts,  Manufactures,  and  Commeroe,  and  that 
several  well-known  aitiBts  should  be  invited  to 
furnish  designs,  intimately,  Mr.  Leonard  '^^n 
produced  a  design,  which  was  aooepted,  and  he 
then  proceeded  to  prepare  the  dies.  The  fint 
award  of  the  Albert  medal  was  in  1863,  to  Sir 
Rowland  Hill;  "For  his  great  servioea  to  Arts, 
Monnfacturee,  and  Commeroe,  in  the  oreation.  ^&- 
the  pennv  postage,  and  (or  his  other  reforrQ»  ^ 
the  postal  system  of  this  country,  the  bene&-^^ 
whioi  hare  eq;tende&.  cnvt  "Cok  i9:^iM£k'«<se<3^- 
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Society's  Hedal  from  1863  to  tbepnsent  time. 


KISCSLLAnEOUS. 


WHEAT  CROP  OF  1881. 

Tba  followiDg  oalonl&tiims  on  this  sabjeot  by  Hi.  J. 
B.  L«WM,  F.B.8.,  of  Rothmuted  are  taken  from  tlie 
GtritlUT't  CAnmiett :  — 


aaeutWe  yeara  of  which  ire  hare  a  record.  Those  who 
hold  the  owoioa  that  the  flactnatioiia  of  the  weather 
oecnr  in  oefinite  cycles,  will  ha^e  aome  difficulty  in 
flnding  a  panllel  to  the  period  of  the  lost  neven  yean, 
wttlunit  (KiingtMck  to  very  remote  rocorfs.  The  ohftitfre 
in  the  matiTa  proportions  of  home-prodaoed  and  im- 
fottti  wheat  which  has  taken  place  during  the  last  few 
T«ftahaaentiTelyalteredtliechaTacteTofUiG  trade.  In 
IM8-9,  two-thinls  td  the  total  bread  oonnuned  was  the 
pgodttMof  bome-sTown  wheat.  A  few  yean  later  the 
vsqiiin&iants  of  the  country  were  mst  by  one-half  of 
haaM'gMwn  and  oce-half  of  foieiKn  wheat,  fiat  the 
hSr?M(of  lS7E)saar«ely  sappliedooe  loaf  in  four  reqnimd, 
that  of  1880  only  one  m  thfee,  and  that  of  I  SSI  will  alw 
npflj  mly  about  one  loaf  in  three  mqaired.      We 


cannot  ignore  the  fact  that,  in  coosraaeDce  of  t 
great  ohanges,  the  qneaUon  of  a  good  or  bad  i1 
crop,  however  importsnt  it  may  be  to  the  Isndvi 
or  the  onltivator,  is  no  longer  of  the  Bame  import 
to  the  natioii  at  large  as  it  was  formeriy.  Anc 
point  worthy  of  notice  is  that,  althongb  our  nqi 
ments  for  foreign  wheat  are  becoming  Uurger  and  hi 
the  flnctnations  in  the  amonnta  requited  titjm  ns 
year  are  beoominc  mnoh  lees.  Thns,  after  the 
seaaon  of  ISBO,  ttie  nett  imports  of  wheat  iacn 
from  4t  to  to  million  quarters,  or  by  more  than  tO 
cent.     In  1872-3  the  imports  were  3,000,000  qas 


increase  of  about  33' per  cent.  Bntaft^  ttah«n 
1879,  the  worst  on  reootd,  when  the  natt  ii^er 
wheat  iDci«a«ed  from  141  to  16*4  nilli 


the  yield  of  theoro^al 
__faraathainlaMtad& 
oompatativdy  UtOe  InAHnM  «B  t 

county  at  lu^for  ferdgn  win         

that  B^  estimat*  d  ths  SmevkMicny  oC  IW 
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^Mltfcted  ploU  in  mjr  eiperiment&l  wheat  field 
^produce  of  27  bodieU,  reckoned  at  fit  lb.  per  biuhel. 
^[ueiB  was  at  that  tiino  Boffiotoot  ovidonoe  to  ahow  how 
^noBedinftly  bad  was  the  yield  of  the  orop  upon  the 
E^^bt«r  B^ ;  not  can  I  now  account  for  the  f  iwt  that  ia 
^o^t  year  wheat  grofm  oontinaoasly  waa  so  much  better 
alifm  wheHit  ^rown  in  rotation.  For  eiample  :  in  the  ex- 
pMi,  immital  field  of  ligbt  sail  at  Woburn  tlie  land  grow- 
"ig  wheat  ercry  year  shoved  but  little  diSerenco  bo- 
•^  VKin  the  UTOps  in  1979  aod  ISBO;  but  where,  in  the  same 
^^AXd,  wheat  waa  grown  in  an  ordinary  fonr-oourae 
^*fc«tion,  after  clover  fed  off  by  Blook  with  cake  or  corn, 
■^P"  without  oake  or  com,  but  an  application  of  artificial 
^NKnima,  the  produce  of  1 SSO  was  from  1 1  to  1 6  buaheU 
^^*»  Kcre  less  than  under  tlie  itame  treatment  in  the  very 
!^^^  MMon  of  1879  1  In  the  following  table  ia  given 
^^«  produce  in  IBSt.  upon  the  name  selected  plots  as 
^^^\ial,  in  the  field  at  Rothamated,  which  has  now  grown 
^^^lieat  for  thifty-eight  years  in  suocesaion.  There  is 
^^  Mu  given  for  comparison  the  average  produce  on  the 
^^une  saleotod  plot*— over  the  last  ten  years.  1871-1880, 
S^^er  the  preceding  nineteen  years,  IB52-18TD,  and  over 
■•j«i  total  period  of  twenty-nine  years,  1852-1S8I),  during 
'''*'  'ime  the  lome  manures  have,  in  every  case,  been 
y  applied  to  the  same  plots 
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Theyieldper  .  , ^ 

'diSersnt.  In  no  case  among  the  nearly  forty  plota 
tlie  experimental  field  does  the  weight  per  bushel  reach 
SOlb.;  and  the  produce  of  straw  £  at  the  some  time 
•soeedingly  low.  In  on  adjoining  field  twenty-one 
Y>riettea  of  wheat  were  gfcown  side  by  side ;  not  long 
before    harvest    the    crops   presented  an  exceedingly 


luxuriant  appeanuae,  and  It  n 


I  eonsidored  that  the 


yield  would  he  from  GO  to  62  bnahela  per  anrs.  Tba 
remit  of  the  threahing  is,  however,  disappointing,  Tbe 
highest  pFodooe  in  the  field  ia  only  fil  bushels  per  Mie, 
with  a  weight  per  bushel  of  67}lb.;  and  the  lowert 
produoe  is,  in  two  oases,  39^  bushels— in  one  with  a 
weight  of  Glib., and  in  the  other  of  soarooly  69  lb.  par 
buueL  It  is,  I  think,  quite  evident  that  the  yield  of 
the  wheat  crop  will  vary  very  much,  not  only  Id 
different  districts,  but  in  the  same  district,  and  that 
in  different  fields  on  the  same  farm.  The  prodnoa 
in  my  experimental  field,  t^dng  the  mean  of  tli« 
aeIeo(«d  plots  as  for  many  years  past,  shows  a- 
'  '   ■  ':oned  at  61  11 


average  of  21  bushels  per  aore,  reckon 


II  lb.  par 
m  average  crop  oi  wnsat  to  ba 
28  bushels  the  orop  is  U  per  cent,  below  the  avctaga. 
According  to  the  returns  of  the  Begiatzar-Oenefal, 
the  population  of  thelinited  Kingdom  was  a  litUa  beloiT 
36,000, 000  on  June  30,  IBBl.  HsJdng  dns  allowanae 
for  the  natoral  increase,  the  mean  popalation  to  be  fed 
during  the  year  oommenoing  September,  1,  18B1,  and 
ending  August  31,  1882,  will  be  36,280,000.  Estimating 
the  oonsumptioa  at  6}  bushels  of  wheat  per  head,  tha 
quantity  required  to  feed  the  population  will  be  a  Uttla 
under  25,000,000  quarters.  The  area  under  wheat  in 
the  United  Kingdom  was,  during  tlie  paat  harveat  yaar, 
slightly  nnder  3,000,000  aores.  If  the  yield  in  of 
experimental  field  be  taken  as  a  guide,  IIm  total  wheat 
orop  of  the  country  would  not  amoant  to  9,000,000 
quarters ;  and  deducting  from  this  the  amonnt  nqnii«d 
for  seed,  the  quantity  of  home-prodooed  nhiM  left 
available  for  oonaumption  would  be  only  about  B,000,00a 

Juarters,  and  we  should   thus  have  to  depend  npon 
ireign  Buppliea  for  neariy  17,000,000  q 
rheat  haa  ri  


- ,   -  It 

iport  equal  to  that  which  we  have  reoeived  during 
last  the  two  years,  namely,  from  16,000,000  to  18,600,000 
quarters.  With  a  statiouary  or  decreasing  ana  vaiat 
wheat,  and  a  rapidly  increasing  population,  it  is  proba- 
ble  that,  before  many  years  are  para,  tbe  home  prodaea 
of  wheat  will  not  furnish  more  than  one-fonrth  of  tha 
total  amonnt  required. 


OPIUM  IN  CHINA, 

In  July,  1B79,  Mr.  Robert  Hart,  Inspeotor-Qeneral 
of  Customs  at  Peking,  sent  out  a  oiroalar  to  the  variona 
Commissioneni  of  Customs  in  China  with  a  form  of 
return,  to  be  filled  In  with  paztionlara  on  the  following 
points; — 1.  How  many  cattiea  (one  oat^  ■■  l^lb. 
avoirdupois)  of  boiled  or  ptepated  <^iim  oan  ba  got 
from  100  oattiea  of  the  drag  in  the  orude  or  anyapaiad 
state.  2.  FHoe  ot  unprepared  and  prepand  tfAam.  3. 
Weight  of  prepared  opium  smoked  d^ly  hf  (a)  ^*t^- 
nera,  [i]  average  smours,  (e)  heavy  smoksB.  4.  How 
many  pipes,  one  mace  of  prepared  opium  will  fill.  6. 
Price  of  one  mace  of  prerared  opium  at  the  retail  shopa 
or  smoking  rooms.  6.  Total  of  unprepared  opiua  of 
foreign  origin  imported  at  each  port.  T<  Total  quntity 
of  nnprepu«d  opium  ot  native  origin  aaid  to  Da  pro* 
dnoed.  8.  PnsanuA  length  of  time  (montha  or  yaai^ 
a  man  mutt  smoke  before  the  habit  ta^  mch  hold  on 
him  that  he  cannot  give  it  up  9.  Bom  total  of  ohanM 
and  taxes  to  which  100  oattiaa  of  o^nm  are  liabta  anar 
paving  import  dnfy.  On  obtaining  replies  to  these  la- 
qmriea,  lb.  Hart  set  himself  to  answer  the  question:— 
smokers  docs  the  for(" 
iwing  reaults  which  a_ 
repeat  lately  pnbliuied  at  Shanghai. 

The  annual  importation  of  foreign  oplnm  may  be  aet 
down,  in  ronnd  numbers,  as  100,000  (3iasta  (indghing 
100  catties  each)  or  10,000,000  oatties.    Therawdvnic^ 
loeea  about  30  per  cent,  in  weight  when  boiled  dt^J^jSiii 
converted  into  prepared  opium,  so  that  it  la  7,*3^^^^ 
only  thM  reach  tha  ^*"f^^  q1  iJu&  xfttii^^^^ 


r  856 
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oatty,  as  already  stated,  ia  oqual  ta  about  one  pound 
and  a  ttdrd,  avoirdupoia.  It  is  divided  into  16  liang', 
and  the  liang  ia  divided  into  tenths,  called  maoe.  The 
amount,  therefore,  of  prepared  opium  for  the  Bupply  of 
smoliera  it  I!0,COO,000  luaue.  After  pajing  import 
duties  and  Tihii'  taxea,  the  value  of  a  mace  of  opium 
naj  be  put  at  threepence  lialf -pennf .  Average  smokers 
oonaume  three  m.ice  of  ptcpiued  opium,  and  spend  about 
ia{d.  ieHj.  This  quiintity  sufficea  far  from  30  to  40 
rip0^i.«.,whiifij,  or"  draws."  Taking  this  oaloulatiou, 
lu.  Hart  arrives  at  the  fact  that,  in  round  numbera, 
there  are  about  1,000,001}  smokers  of  foreigu  opium. 
TakiuB  the  population  of  China  at  300,000,000,  this  will 

S'  >«  the  result,  that  31  in  evcrj-  1,000  nmoko,  or,  that 
I  piactiae  is  indulgea  in  fajr  one-thiid  of  one  per  cent, 
of  the  population. 

Bemdei  the  fonngn  drag,  there  ie  the  nutivo  product, 
wluoh  b  largely  oeed.  No  trustworthy  statistics  could 
be  obtained  of  tho  amount  produced,  and  the  estimates 
Taij  BO  greatly  that  they  can  only  be  set  down  ~~ 


Many  of  your  readara  having  friends  in  onr  CiigH. 
will  render  them  a  great  service  if  they  willoHiic 
nttentioD  to  this  fact,  so  that  tliey  may  not  aCow  b 
txade  to  fall  into  tho  h.^sda  of  the  American!,  vtit^  a 
now  yielding  them  suoh  enormouH  prafiti. 

Tb(k.  Csksft. 


gnoMea.    Mr.  Hart,  however,  holds  that,  as  far 
known  at  present,  the  sale  of  the  native  drug  oaniuiL 
exoeed  the  foreign  import  in  quantity.    Putting  it  at  the 


mt,  WG  anivo  at  the  fact  that  there 
million  smokers,  or  two-thirda  of  one  per  cent  of  the 
population.  The  native  product  sells  for  one  half  of  the 
pnoe  obtained  for  the  foreign  drug,  and  the  total 
amount  spent  on  the  opium  produced  at  home  and  im- 
ported  from  abroad  is  about  £25,000,000  annually.  Mr. 
bart  oondudea  hiit  report  with  these  words  : — "  Chinese 
who  have  studied  the  opiom  queation  are  opposed  to  a 
traffic  which  more  or  leas  harms  smokers,  now  number- 
ing, say,  over  two  millions,  and  annually  incrcoaiug ; 
at  the  same  time,  they  admit  that  opium  providoa  a  large 
revenue,  that  the  expenditure  for  upium,  and  liability 
to  the  inddenco  of  opium  taxation,  touch  an  inliniteai- 
mallj  small  per-centage  of  the  population,  and  that 
neither  tho  Hnauoea  of  tho  State,  nor  tho  wealth  of  its 
jrtbe  growth  of  its  population,  cunbo  specially 


Mersluuit  BMpping.- 

j  jars'  histot^    ' 
Hupplcmsnt  t 


F.K.B.,naiTatedthepi 


a-plece  a  day  from  the  pockets  of  those  who  indulge 
it,  and  which  is  indulged  in  by  only  two-thirda  of  one 
per  oent.  of  tho  population.  They  admit  all  this,  but 
they  do  not  find  in  cither  tho  revenue  produced  or  the 
statistical  demonstration  of  its  pcr-ceutage  innocuoiis- 
nesB,  any  sufficient  reason  tor  welcoming  the  growth  of 
the  tiade,  or  for  dcostlng  from  the  attempt  to  check  the 
oontomption  of  opium." 


COKBESFORDEHCX. 


TANNma. 

I  am  sure  that  we  are  upon  the  eve  of  a  great  cbanfii? 
in  the  mode  of  tanning  leather,  and  whnt  is  more  to  the 
point  of  this  letter,  viz.,  the  troosportution  of  tho  raw 
Inatprial,  hitherto  looked  upon  as  "dried  bark"  or 
"  dried  wood."  In  tho  latter  case,  it  has  at  present  to 
bo  carefuUy  granulated,  or  else  the  tanning  substancee 
iriU  not  yield  to  the  action  of  cold  water.  Extracts  are 
now  so  much  more  understood,  and  thanks  to  the  rising 
iceneration  having  studied  in  most  schools  and  colleger 
iittt  rudiments  of  chemistry,  they  understand  the  ex. 
traction  of  substancca  from  raw  products,  and  can 
watch  any  change  that  takes  place;  with  a  "Tauno- 
mcter"  or  "  Tan  Tester"  at  hand,  anyone  with  somt 
evaporating  pans  could  extract  ridi  tanning  materiali 
in  Australia,  in  India,  or  in  SoutJi  America,  and  get 
them  Into  atmoat  a  solid  form,  so  that  they  could  be 
■luimd  hone  in  barrels  or  cases. 

Toe  tanners  in  this  countnr  now  find  that  they  oan 
'Work  with  these  extracts  much  more  eipeditionsly  '' 
tbar  bovld  viOi  tlie  olil-Ia^utnal  i»nmi  of  bufc 


&SVBBAL    HOTES. 


-A  oliart,   (diowing  fnnv-Sn 


1  the  pTograai  and  Baoceea  of  aimilarMKB- 
LB  in  Newport,  U.S.A.,  in  WolverhaiDpton,  in  Bnibi. 

1  especially  in  Edinburgh,  and  mnnouzucd  tllM  a 
odslion  was joit  being-  formed  in  Brighton.  The  C^ 
n  said  that  this  association  might  bo  called  a  co-<f<ntin 
re  for  tbo  supply  of  good  aidvico  on  aanitaiy  jakirm. 
0  Bucoeis  ef  this  association  would  be  for  Ilu>  ^axnl  r>i- 
:  Timothy  Holmes,  tho  hon.  tniaaurer,  said   thK  &■ 


dtaCe  of  Oniuice  was  satisfactory,  for  though  the  in 
viu  amslL  tha  eipenditore  waa  eBU  amaUer,  leaviif  1 1 
Eaclory  bslanoe  in  hand. 

Patent  Bill.— At  ameetJag  of  tlie  Cleveliad"lFo 
Trade  "  Foremen's  AssocistlDn,  held  in  Middlesbn',  Sue- 
day,  October  Bth,  1B81 ,  a  paper,  by  Sir  Frederick  J.  Bno- 
well,  C.E.,  on  the  Society  of  Arts' propowdPalsitBill,n 
nad  by  the  preaident,  Mr.  John  M.  Oubridge.  In  tfar  £«■ 
f  msion  that  BDiood,  au  epitome  of  the  Bill  ilarlf  was  m^ 
bv  Mr.  Jeremiah  Head(hoaorarymemberof  tbcaModMka;. 
1  be  following  resolntiani  ware  cairiad  nnaninuioilT ;— Pl» 
posed  by  Mr.  Jnemiah  Head,  and  aocooded  by  ^-  '■  ^ 
Ouhridge,  and  anppoitsdby  sovaal  other  gcntlBna;  In 
"That  theCleveland 'Iron  Trade*  Fomnen'i  AiwiMiit 
lesrtily  approvea  of  the  Society  of  Arta'  proposed  ncvFtft 

iill,  and  pledges  itself  to  aupport    it   by — ■'^"■ 

juans."    Snd.  It  was  prepoetdby  Ur.  J.  V 

Bococdod  by  Mr,  Eobert  Telford,  '•  That  Mt.  Ibk. 

bo  authoiued  and  requested  to  communicate  iridi  £ 
Frederick  J.  Bramwell,  in  older  to  obtain  his  adiin  "'■' 
the  best  means  of  carrying  out  the  firat  resolntioii." 

School  Board  Drill. — The  annual  drill  compHia* 
.  f  ths  London  Boaid  achools,  for  the  challeoKB  banaa^ 
sented  by  tlie  Society  of  Arta,  took  place  on  SatDid^iV 
October,  in  the  nmmds  of  lAmbetll  Palace.  Abia* 
boys  from  the  foUowing  sevaatecD  diAeitnt  Boaid  SlA 
tookport  in  thoamtol:— Pint  column — 1 . Medtnua ^i 
St.  Fancras  :  2.  Thomas- atreet,  LimdiouM  ;  3.  riuial* 
rosd ;  4.  Tennyson-road,  Battsnea;  5.  ruiliimi  i*W 
Mile-endi  8.  PeDroae-slreet,  Walwortli:  7.  LaikUl-lM 
Clapham;    S.    "D"   Street,   Queen'a-park :    -    -       - 

rk-niBd.    Second   column — 1.   ■   -  "       "  • 
Harper-street,     New    Keol-r        ,  

Peckhami  4.  Snmncr-road,  Peckham;  B.  WtfulusMA 
UanuneiBniith;  PaiiSeld-road,  Bow;  7.  HMtWBol-tm, 
Fulham ;  8.  WeMmoreUod-road,  Walworth.  Sa*  ^f* 
was  reprflscnted  by  forty  boya  and  an  inatrueUir.  Tift^^ 
past  took  place  before  the  Judges,  Mr.  Flam^  [^^ 
Chaiiman  of  the  Bond),  ODlonal  Poga,  ad  Hr.  J* 
HactrregaT  (Kob  Bent),  and  ttw  "— ■rtintaa- 
indmarottiiartaof thegieonda.    AlW*vwi«qr«(' 


reet(LImBl>awd,thaM 
la  TaiBTHB'tMCBAbtl^' 


_  to  a  «m1  tMt  fedaiila  Atim 
mth*]II)»>«Bd%m.    TbMd^ 
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mCTBIO  LIOETIHa  15    THUTBZ8. 

B.  D'Oyly  Carte,  the  proprietor  of  the  Savoy 
V,  in  the  Strand,  has  kindly  made  arrange- 
for  Uembere  of  tlie  Society,  who  may  with 
BO,  to  inspect  the  lighting  arrangementa  of 
VTOy  Theatre,  on  the  afternoon  of  Saturday, 
th  of  November,  at  ten  minutes  1>efore  fire, 
en  will  be  admitted  on  presentation  of  their 
g  cards.  Each  member  may  be  acoouipanied 


ABXAHaEXEHTa  TOB  TEE  SEIBIOH. 

firrt  meeting  of  the  One  Hundred  and 
ly-eighth  Session  of  the  Society  will  be  held 
idneeday,  the  16th  inst.,  when  the  Opening 
u  will  be  delivered  by  Sir  Fbedebiok  3. 
wsu^  F.B.S.,  Chairman  of  the  Oounoil. 
nis  to  Christmas,  there  will  be  fonr  ordinary 
igB  in  addition  to  the  opening  meeting, 
didates  proposed  fat  election  as  members  are 
)ged  to  attend  the  opening  meeting. 

Orddtakt 


I  following  arrangements  for  the  Wednesday 
IgB  before  Christmas  have  been  made : — 
BXBKS  IS. — Opening   Meeting  of   the  Session, 
u  by  Sir   Fbbdssick   J.    BiuicwxLL,    F.B.3., 
lan  of  the  Counoil. 


SMBBB  30.— DisaiuHion  on  the  Society  of  Arts' 
■■  Bill,  which  will  be  continued  on  snoh  othei 
gs  as  may  be  foiuid  convenient.  The  discusdoD 
I  opened  by  Sir  Fhbdzbici  J.  BnunnELL,  F.B.3. 
oan  of  the  Cooniul. 

EXBSB  7. — "Tho  American  System  af  Heating 
I  by  ateajB."    By  Capt.  DonoLM  GiwON,  O.B. 


POBEIOM  AHD  COLORUL  SBOTIOII. 

.  meetings  of  this  Sectacm  will  take  place 


the  following  Toesday  Evenings,  at   Eight 

Jannary  31  \  Febnuuy  28 ;  March  21 ;  A.prU  4,  25  ; 
May  23. 

Applied  CssmsYBY  amb  Pktbics  SEcnoN. 

The  meetings  of  thia  Section  will  take  place 

on  the  following  Thursday  Evenings,  at  Eight 

),  30;  April 27; 

IHDIAIT  SEOTIOK. 

The  meetings  of  this  Section  «ill  take  place 
on    the    following    Friday   Evenings,   at  Eight 

February  IT ;  March  17,  31 ;  April  21  \  May  12,  2S. 

Cahtok  Jjsiutusxb. 

The  First  Conrse  will  be  on  "  Some  of  the 
Industrial  Uses  of  the  Oalcinm  Compounds."  By 
Thomas  Bolab,  F.C.S. 

November  21,  28  ;  December  6,  12. 

The  Second  Course  will  be  on  "  Recent  Advanoea 
iu  Photography."   By  Capt.  AsifZT,  B.E.,  F.B.S. 

Jannary  30  ;  February  6,  13,  20. 

The  Third  Course  will  be  on  "  Hydnulio 
Maohintry."    By  Pbof.  Johk  Peebt. 

March  6,  13,  20,27. 

The  Fourth  Course  will  be  on  "  Book  Hlnstra- 
tion.  Old  and  New."    By  J.  Couykb  Cabb. 

ApnlZO;  May  1,8, 15. 

SWISXTLE  liEOTDBEB. 

The  two  Juvenile  Lectures  will  bo  by  W.  H. 
F&EECB,  F.B.S.,  on  "  Recent  Wonders  of  Elec- 
tncity."  The  dates  for  these  are  Wedneaday 
evenings,  December  28  and  January  4.  A  full 
programme  of  the  Sessional  Arrangements  will  be 
given  in  next  week's  Jiiumal. 

BOOIETT  07  BCIESCE,  lETTEBI,  AHD  AST. 
It  haviBg  come  to  the  knowledge  of  the  Secre- 
tary that  oironlars,  purporting  to  be  issued  by 
"Hie  Society  of   Scicuoe,   Letters,  and  Art,  of 
London,"  or  some  similar  title,  and  dated  from 
Finabury-park  or  Upper   Tdlington-park,  have 
been  sent  to  certain  Uembers  of  the  Society  of 
Arts,  inviting  them  to  subacribe  to  the  "  Society  of 
Science,  Letters,  and  Art,"  and  that  several  snb- 
soriptions  have  been  paid  to  the  seoretary  of  the 
above  institution,  under  the  impression  Uiat  it  waa 
connected  with  the  Boeie^  of  Arts,  he  is  deeired.^f» 
give  notice  that  nothing  whatevw  ia  know«^   *^ 
Bocb  a  society  at  this  offioe,  ami  ttut*.  'i-'  *-' 
aesooiated  in  any  way  ■wiifti.'aift^wa!*:?  A  b^N*- 


JOTJENAl  OF  THE  BOOEErT  OF  ABTS,  No' 


4,  1881. 


SOME  OF  THE  DEVELOPMENTS  OF 
HEOHANICAl.  ENGINEERING  DUEIMO  THE 
LA8T  HAIiF-CENTURY .• 


I  am  quite  auro  -Qio  Section  will  agree  with 
me  in  thinking-,  it  was  vary  fortonate  ioi  us, 
tmd  for  BCience  generally,  thut  our  Prcflident  re- 
fraiaed  from  occupying  the  time  of  tbe  Bcction  by 
a  retrospect,  and  devoted  himeclf,  in  that  lucid  and 
oleEkT  address  with  which  ho  favoured  ns,  to  the 
consideration  of  certain  scientific  matters  connectod 
with  engineering,  and  to  the  foreshadowing  of  the 
diieotioiiB  in  which  ho  believes  it  possiblo  that 
further  improveinenta  may  be  sought  for.  But  I 
think  it  is  desirable  that  some  one  ahoijd  give  to 
this  Section  a  record,  even  although  it  must  be  but 
a  brief  and  an  imperfect  one,  of  certain  of  the  im- 
prorements  that  have  been  made,  and  of  some  of 
the  progress  that  has  taken  place,  during  the  last 
fifty  years,  in  the  praoticiil  application  of  mechanical 
loianae,  with  which  acienco  and  its  applications 
our  Beotion  ia  particularly  connected.  I  regret  to 
Bay  that,  like  most  of  the  gentlemen  who  sat  on 
this  platform  yesterday,  who,  I  think, were,  without 
exception,  past  presidents  of  the  Section,  I  am  old 
enough  to  give  this  record  from  personal  cxpcri- 
enoe.  EiftyyoaTsago.Ihndnotthehonourof being 
a  member,  nor  should  I,  it  is  true,  havo  been 
eligible  for  membership  of  the  Aasociation ;  but  I 
was  at  that  time  vigorously  making  modelsof  steam- 
engines,  to  tbe  great  annoyance  of  the  household  in 
which  I  lived,  and  was  looking  forward  to  the  day 
when  I  should  be  old  enough  to  be  apprenticed  to 
an  engineer,  Without  further  preface,  I  will  briefly 
allude  to  some  of  the  iirincipal  developments  of  a 
few  of  the  branches  of  engineering.  I  am  well 
aware  tlat  many  branches  will  be  left  unnoticed ; 
but  I  trust  (iat  the  omissions  I  may  make  will 
be  remedied  by  those  present  who  may  speak  upon 
llie  aubiect  aft«r  me. 

I  will  begin  by  alluding  to  the  Stean-mgm 
tmploytd  for  mannfaeturivg  jiwfotn.  In  1831, 
the  steam-engine  for  tieso  purposes  was  commonly 
the  condenaing  beam  ungine,  and  was  supplied 
with  steam  from  boilers,  known,  from  their  shape, 
as  waggon  boilers ;  this  shspo  appears  to  have 
been  chosen  rather  for  tbe  convenience  of  the 
svaeps,  who  periodically  went  through  the  flue* 
to  remove  the  soot  consequent  on  tlie  imperfect 
combustion,  than  for  the  purpose  of  withstanding 
any  internal  pressure  of  steam.  The  necessary 
conaequencn  was,  that  the  manufacturing  engines 
of  thoeo  days  were  compelled  to  work  with  steam 
of  from  only  W}^  lbs.  to  5  llw.  per  square  inch  of 
pressure  abovy  atmosphere.  The  piston  spoed 
rarely  eiceedeil  2j0  feet  per  minute,  and  as  a 
result  of  the  feeble  pressure,  and  of  the  low  rat* 
of  speed,  very  large  cylinders  indeed  were  needed 
relatively  to  the  power  obtained.  The  consump- 
tion of  fuel  was  heavy,  being  commonly  from  7  lbs. 
to  10  lbs.  per  gross  indicated  horse-power  per 
nonr.  He  governing  of  the  engine  was  done  by 
pmdnlnin  goremors,  revolving  slowly,  and  not 
oaloulated  to  exert  any  greater  effort  than  that 


1  SeEtioD  O.  tlbdoittol^   ot  the  I 


of  raising  the  balls  at  the  end  of  the  paUz 
arms,  thus  being,  as  will  be  readily  seen,  TBTt 
efficient  regulators.  The  connection  of  thepsnii 
tbe  engine  oet ween  thomselves  was  derived  franlht 
fijundatiou  upon  whicb  the  engiiie  was  sapporei 
Incident  to  the  low  piston  sp<:«d.  wBSBlo»m«d 
ro volution,  rendering  necessary  heavy  fly-whtdi, 
to  obtain  even  an  approach  to  practical  miifoniiitj 
of  rotation,  and  frequently  rendering  nscwsij 
n.180  heavy  trains  of  toothed  graining.  To  bliagop 
he  speed  from  tJiat  of  tlie  revolntioni  of  ite 
■ngine  to  flat  of  tbo  machinery  it  was  jntarirf 

In  1881,  the  boilers  are  almost  invsniiilf 
ylindrical,  and  are  very  commonly  intensDj 
fired,  either  by  one  flue  or  by  two ;  we  •" 
it  to  the  lata  Sir  William  Fairbaim,  Presidntflf 
tbe  British  Association  in  I8G1,  that  the  di^, 
whicb  at  one  time  existed,  of  the  ccU^irf 
these  fire  flues,  has  been  entirely  remom  ^ 
Ills  application  of  circumferential  bands,  "i^i^ 
days  t^iere  are,  as  we  know,  modifioatiotf  if  % 
William  Fairbairn's  bands,  hut  by  meant  db 
>ands,  or  by  modifications  thereof,  all  intodh 
flued  boilers  are  so  streng:thened,  that  themk^ 
[1  collapse  of  the  flue  is  at  an  end.  Boilen  of  A> 
kind  are  well  calculated  to  furnish — and  c«iaa«li 
do  furnish— steam  of  from  401b.  to  SOU).  pmMn 
above  atmosphere.  The  piston  speed  is  ncrwBy 
generally  400  feet  or  more,  so  that,  notwithstwd- 
ing  that  there  is  nsnally  a  liberal  expansioD,  tbf 
mean  pressure  upon  the  piston  is  incnascd,  »i 
this,  coupled  with  its  increased  speed,  eoiUi 
much  more  power  to  be  obtained  from  a  gi*" 
size  of  cylinder  than  was  formerly  obtainiU'' 
The  revolutions  of  the  engine  now  are  at  muj> 
from  60  to  200  per  minute,  and  thus,  with  far  tiflita 
fly-wheels,  uniformity  of  rotation  is  much  ows 
nearly  attiuned.  Moreover,  all  the  parti  of  itt 
engine  are  self-contained;  they  no  longer  dtpod 
upon  tbe  foundation,  and  in  many  cases  tbe  «»■ 
liensing  is  effected  either  by  surface  ooDrtiiiSft 
or,  where  there  is  not  sufficient  water,  the  oooi^ 
aation  is,  in  a  few  instances,  effected  by  the  Vtp'  \ 
rative  condenser — acondenser  which,  I  amMor*  i 
aay,  is  not  generally  known,  and  is  theirinbs 
seldom  used,  although  its  existence  has  beeaiaiT  ' 
aslongasthatof  the  Aasociation.  Notwittubn'M'  i 
the  length  of  time  during  which  the  eia^Kl*'  . 
condenser  has  been  known  to  some  enginen'* 
n.  common  thing  to  hear  peraons  Bay,  when  ]■* 
them  if  they  are  using  a  condensing  enginet  "l*" 
not  use  it;  I  have  not  water  enoo^o."  11 
sufficient  answer  indeed,  if  an  injeobon  ccsda^ 
or  an  (»dinary  surface  oondenser,  constitrtiJ"* 
Hole  means  by  which  a  tbguoiu  oonditicit  Bi^_* 
obtained ;  but  a  very  inrnffiment  answer,  hm 
legard  to  the  existence  of  thcer^ionttivvon'*^ 
iLshy  its  means,  whenerverthegeia  water ^as^* 
t  he  teed  of  a  non-condenaing  engine,  then  ii  ■■P 
to  condense,  and  to  prodooe  a  good  vsgiibk  ,^ 
ovaporatiTe  condenser  ainxidy  oonmte  of  a  i^*' 
|iipei,  in  which  is  the  steam  to  be  oondswrt*! 
over  which  the  water  is  allowed  to  fdl  i>>^ 
linnousrain.  By  Huaairaaggngnt  thTiit^g 
rated  from  the  outnde  of  tlte  oattdaDaera«^|H 
water  whieh  goes  aw^  in  »  <doBd  o<  ^^V^jl 
is  nearly  eqnal  to  that  irtikdt  ia  iwmiV— ^i** 
returned  aa  feed  into  the  boiler.  TlMMia^^ 
nom^spand  tuedontfjda  theBcndig.g** 
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yvet,  needing  no  more  to  supply  the  waste  than  would 
9e  needed  as  feed  water.  Altiiough  this  condenser 
fautf,  as  I  have  said,  been  in  use  for  thirty  or  forty 
fean,  onestill  sees  engines  working  without  conden- 
■itiioiii  at  all,  or  with  water- works  water,  purchased 
ai  a  great  cost,  and  to  the  detriment  of  other  con- 
,  who  want  it  for  ordinary  domestic  pur- 
;  or  one  sees  largo  condensing  ponds  made, 
vldch  the  injection  water  is  stored,  to  be  used 
er  and  over  ag^ain,  and  frequently  (especially 
towards  the  end  of  the  week)  in  so  tepid  a  state  as 
to  be  unfit  for  its  puri)080.  The  governing  is 
now  done  by  means  of  quick-running  governors, 
which  have  power  enough  in  them  to  raise  not 
BMrely  the  weight  of  the  pendulum  ball,  which  is 
now  small,  but  a  very  heavy  weight,  and  in  this 
vay  the  governing  is  extremely  effective.  I  pro- 
pCMe  to  say  no  more,  looking  at  the  magnitude  of 
ma  whole  of  my  subject,  upon  the  engine  used 
lor  manufacturing  purposes,  but  rather  to  turn 
§A  once  to  those  employed  for  other  objects. 

Steam  naviaation, — In  1831,  there  were  a  con- 
iiderable  numoer  of  paddle  steamers  running  along 
•ome  of  the  rivers  in  England,  and  across  the 
Ghaonel  to  the  Continent.  But  there  were  no 
ocean  steamers,  properly  so-called,  and  there  were 
no  steamers  used  for  warlike  purposes.  As  in  the 
oase  of  the  waggon  boilers,  Hhe  boilers  of  the 
paddle  steamers  of  1831  were  most  unsuited  for 
resisting  pressure.  They  wore  mere  tanks,  and 
khere  was  as  much  pressure  when  there  was  no 
steam  in  the  boiler  from  the  weight  of  the  water 
on  the  bottom,  as  there  was  at  the  top  of  the 
boiler  from  the  steam  pressure  when  tno  steam 
'WBB  np.  Under  these  circumstances  again,  from 
3}  lbs.  to  5  lbs.  was  edl  the  pressure  the  boilers 
were  competent  to  bear,  and  as  the  engines  ran  at 
%  slow  speed,  they  developed  but  a  small 
imount  of  horse-power  in  relation  to  their  size. 
Moreover,  as  in  the  land  engine,  the  connection 
between  the  parts  of  the  marine  engine  was  such 
iS  to  be  incompetent  to  stand  the  strain  that  would 
9ome  ujpon  it  if  a  higher  pressure,  with  a  con- 
nderable  expansion,  were  used,  and  thus  the  con- 
mmption  of  coal  was  very  heavy ;  and  we  know, 
that  having  regard  to  the  then  consumption, 
Et  was  said  on  high  authority,  it  would  be  im- 
possible for  a  steamboat  to  traverse  the  Atiantic, 
as  it  could  not  carry  fuel  enough  to  take  it  across ; 
■nd  indeed  it  was  not  until  1838  that  the  Siriua  and 
the  Great  Western  did  make  the  passage.  Thepassage 
had  been  made  before,  but  it  was  not  until  1838  that 
Ihepassenger  service  can  be  said  to  have  commenced. 
En  1831,  tiie  marine  boiler  was  supplied  with  salt 
irater,  the  hulls  were  invariably  of  wood,  and  the 
ipeed  was  probably  from  eight  to  nine  knots  anhour. 
(n.  1881,  the  vessels  are  as  invariably  cither  of  iron  or 
yi  steel,  and  I  believe  it  will  not  be  «rery  long  before 
the  iron  disappears,  giving  placa  entirely  to  the 
last-mentioned  metal.  With  re^ipoct  to  tiie  term 
'*  steel,"  I  am  ready  to  agree  tliat  it  is  impossible 
^  say  where,  chemically  spefiking,  iron  ends  and 
iteel  begins.  But  (leaving  out  malleable  cast 
Iron)  I  apply  this  term  **  steel "  to  any  malleable 
Inctile  metal  of  which  iron  iovmu  the  principal  ele- 
ment, and  which  has  been  In  fusion,  and  Ado  so 
in  contra-distinction  to  the  metal  which  muy  be 
similar  chemically,  but  which  has  been  pre  pared 
by  the  puddling  procesi.  Applying  the  tern  i  steel 
•|n  that  sense,  I  beli^^,  w  Ihave  said,  it  wiU  not 


be  very  long  before  plate-iron  produced  by  the 
puddlingprocess  will  cease  to  be  used  for  the  purpose 
of  building  vessels.  With  respect  to  marine  engines, 
they  are  now  supplied  with  steam  from  multiple- 
tubed  boilers,  the  shells  of  which  are  commonly 
cylindrical.      They    are  of    enormous  strength, 
and  made  with  every  possible  care,  and  carry  from 
80  lbs.  to  100  lbs.  pressure  on  the  square  inch.     It 
has  been  found,  on  the  whole,  more  convenient  to 
expand  the  steam  in  two  or  more  cylinders,  rather 
than  in  one.     I  quite  agree  that,  as  a  mere  matter 
of  engineering  science,  there  is  no  reason  why  the 
expansion  should  not  take  place  in  a  single  cylinder, 
unless  it  be  that  a  single  cylinder  is  cooled  down 
to  an  extent  which  cannot  be  overcome  by  jacket- 
ting,  and  which,  therefore,  destroy,  a  portion  of 
the  steam  on  its  entering  into  the  cylinder.     As 
regards    the   propeller,  as  we    know,   except  in 
certain  cases,  the   paddle-wheel    has  practically 
disappeared,   and  tne  screw  propeller  is  all  but 
imiversally  employed.      The  substitution  of  the 
screw  propeller  for  the  paddle  enables  the  en^;ine 
to  work  at  a  much  higher  number  of  revolutions 
per  minute,  and  thus  a  very  great  piston  ^peed, 
some  600ft.  to  800ft.  per  minute  is  attained; 
and   this,  coupled   with    the  fairly   high    mean 
pressure  which  prevails,  enables  a  large  power  to 
be  'got  from  a  comparatively  small-sized  engine. 
Speeds  of    15  knots  an  hour  are  now  in  many 
cases  maintained,  and  on  trial  trips  are  not  un- 
commonly exceeded.    Steam  vessels  are  now  the 
accepted  vessel  of  war.    We  have  them  in   an 
armoured  state,  and  in  an  unarmoured  state,  but 
when  unarmoured  rendered  so  formidable,  by  the 
command  which  their  speed  gives  them  of  ohosin^ 
their  distance,  as  to  make  them,  when  furnished 
with  powerful  guns,  dangerous  opponents  even  to 
the  best  armoured  vessels.    We  have  also  now 
marine  engines,  governed  by  governors  of  such 
extreme  sensitiveness,  as  to  give  tnem  the  semblance 
of  being  endowed  with  the  spirit  of  prophecy,  as 
they  appear  rather  to  be  regulating  the  engine 
for  that  which  is  about  to  take  place  than  for 
that  which  is  taking  place.    This  may  sound  a 
somewhat  extravagant  statement,   but  it  is    so 
nearly  the  truth,  that  I  have  hardly  gone  out- 
side of  it  in  using  the  words  I  have  employed. 
For   a  marine    governor   to   be  of   any  use,  it 
must  not   wait  till   the   stem    of   the    vessel  is 
out  of  the  water  before  it  acts  to  check  the  engine 
and  reduce  the  speed.    Nothing  but  the  mo^ 
sensitive  and,  indeed,  anticipatory  action  of  the 
governors  can  efficiently  control  marine  propulmon. 
Instances  are  on  record  of  vessels  having  engmes 
without  marine  governors  being  detained  by  stress 
of  weather  at  l£e  mouth  of  the  Thames,  while 
vessels  having  such  governors,  of  good  design,  have 
gone  to  Newcastle,  have  come  back,  and  have  fotmd 
the  other  vessels  still  waiting  for  more  favourable 
weather.    With  respect  to  condensation  in  mMie 
engines,  it  is  almost  invariably  effected  by  furfaoe 
condensers,  and  thus  it  is  that  the  boilers,  mstead 
of  being  fed  with  salt  water  as  they  used  to  be, 
involving  continuous  blowing  off,  and  frequentlv 
the  salting  up,  of  the  boiler,  are  now  fed  with 
distilled  water.    It  should  be  noticed,  however, 
that  in  some  instances,  owing  to  the  a«»«**=*^^^ 
thin  protecting  scale  upon  the  tubes  ^^^^^^ 
vary  considerablo  corrosion  has  taken  pV^i^a*** 
dii!.tiUed water.  deir>^^\tQvsi^^s«^^tf!s«KC^ 
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tmued  brass  tubes,  has  been  used,  and  where  the 
water  has  carried  into  the  boiler  fatty  acids,  arising 
from  the  decomposition  of  the  grease  used  in  the 
engine ;  but  means  are  now  employed  by  which 
these  effects  are  counteracted. 

I  wish,  before  quitting  this  section  of  my  subject, 
to  call  your  attention  to  two  very  interesting,  but 
very  different,  kinds  of  marine  engines.  One  is  the 
high-speed  torpedo  vessel,  or  steam  launch,  of 
which  Messrs.  Thornycroft's  firm  have  furnished 
so  many  examples.  In  these,  owing  to  the  rate 
at  which  the  piston  runs  to  the  initial  pressure  of 
120  lbs.,  and  to  very  great  skill  in  l3ie  design, 
Messrs.  Thomycroft  have  succeeded  in  obtaining 
a  gross  indicated  horse-power  for  as  small  a 
weight  as  half  a  cwt.,  including  the  boiler,  the 
water  in  the  boiler,  the  engine,  the  propeller 
shaft,  and  the  propeller  itsdf . 

To  obtain  the  needed  steam  from  the  small  and 
light  boiler,  recourse  has  to  bo  made  to  the  aid  of 
a  fan  blast  driven  into  the  stoke-hole.  From  the 
use  of  a  blast  in  this  way  advantages  accrue.  One 
is,  as  already  stated,  that  from  a  small  boiler  a 
large  amount  of  steam  is  produced.  Another  is 
that  the  stoke-hole  is  kept  cool ;  and  the  third  is 
that  artificial  blasts  thus  applied  are  unaccom- 
panied by  the  dangers  which  arise,  when  imder 
ordinary  circumstances  the  blast  is  supplied  only 
to  the  ash-pit  itself.  The  second  marine  engine 
to  which  I  wish  to  call  your  attention,  is  one  that 
has  been  made  with  a  view  to  great  economy.  The 
principles  followed  in  its  construction  are  among 
those  suggested  by  the  President  (Sir  W.  G.  Arm- 
strong) in  his  address.  He  (you  will  remember) 
pointed  out  that  the  direction  in  which  economy  in 
the  steam-engine  was  to  be  looked  for  was  that  of 
increasing  the  initial  pressure;  although  at  the 
same  time  ho  said  that  there  were  drawbacks  in 
the  shape  of  greater  loss,  by  radiation,  and  by  the 
higher  temperature  at  which  the  products  of  com- 
bustion would  escape.  We  must  admit  the  fact  of 
the  latter  source  of  loss,  when  using  very  high 
steam,  it  being  inevitable  that  the  temperature 
of  the  products  of  combustion  escaping  from  a 
boiler  imder  these  conditions  must  bo  higher 
than  those  which  need  be  allowed  to  escape 
when  lower  steam  is  employed ;  aJthough  I  regret 
to  say  that  in  practice  in  marine  boilers  working 
at  comparatively  low  pressures  the  products  are 
ordinarily  suffered  to  pass  into  the  funnd  at  above 
the  temperature  of  melted  lead.  But  with  re- 
8X)ect  to  the  loss  by  radiation  in  the  particular 
engine  I  am  about  to  mention — that  of  Perkins- 
there  is  not  us  much  loss  as  that  which  prevails  in 
the  ordinary  marine  boilers,  because  the  Perkins 
boiler  is  completely  enclosed,  with  the  result  that 
while  there  is  within  the  case  a  boiler  containing 
steam  of  400  lbs.  on  the  square  inch,  and  the  fire 
to  generate  that  steam,  the  hand  may  bo  applied 
to  the  casing  itself,  which  contains  the  whole  of  the 
boiler,  without  receiving  any  unpleasant  sensation 
of  warmth.  By  Mr.  Perkinses  arrangement,  u^g 
steam  of  400  lbs.  in  the  boiler,  it  was  foimd,  as  the 
result  of  very  severe  trials,  conducted  by  Mr.  Bich, 
of  Messrs.  Easton  and  Anderson's  firm,  and  myself 
— trials  which  lasted  for  twelvehours — that  the  total 
consumption  of  fuel,  including  that  for  getting  up 
st^m  from  cold  water,  was  just  imder  1*8,  actually 
1'79  lb.  per  gross  indicated  horse-power  per  hour. 
That  gross  indicated  horse-power  was  obtained  in 


a  manner  which  it  is  desirable  should  alnjiV 
employed  in  steamboat  trials.      It  was  uga  pi 
by  using  as  a  divisor  the  horse-power  of  the  wa 
favourable  diagram  obtained  during  the  day;  \Ri 
it  was  got  from  diagrams  taken  during  the  regobi 
work;  then,  every  half -hour,  when  the  presmt 
began  to  die  down  from   coal  being  no  longer 
put  upon  the  fire,  diagrams  taken  every  qll&Ite^ 
of-an-hour,   and    then,    towards    the  list,  txtrj 
five    minutes;    and    the    total    number  of  foot 
pounds  were  calculated  from  these  diagrams,  and 
were  used  to  obtain  the    g^ross  indicated  hone- 
power. 

Further,  so  far  as  could  be  ascertained  br  d» 
process    of   commencing    a    trial    with  a  koovn 
fire,   and  closing  that  trial    at   the  end  of  ri 
hours,  with  the  fire  as  nearly  as  possible  in  Ha 
same  condition,  the  consumption  was  1*66  Ihi.oi 
coal  per  gross  indicated  horse-power  per  hoar.  So 
that,  without  taking  into  account  the  ooi/aw- 
sumed  in  raising  steam  from  cold  water,  tleo^ 
worked  for  If  lbs.  of   coal    per   horse  perkcr. 
I  think  it  well  to    give   these    details,  beoM 
undoubtedly    it    is     an     extremely    eooBOBol 
result.    Our  President  alluded  to  the  empLajwatk 
of  ether  as  a  means  of  utilising  the  hint  wtii^ 
escaped   into     the    condenser,    and    ga,ve  tot* 
account    of    what     was     doiio     by    Monf.  Da 
Tromblay   in    this    direction.        It    so  bappoi^ 
that  I  had  occasion  to    investigate   the  mittff 
at    the    time    of    Du    Tremblay's   experimnti: 
very  little  was    effected    here    in    England,  cw 
difficulty  being  the  Excise  interference  with  tLt 
manufacture  of  ether.     Chloroform  was  used  herv. 
and  it  was  also  suggested  to  employ  bi-solphi-lc 
of  carbon.     In  France,  however,  a  Rreat  desl  w 
done.     Four  large  vessels  were  fitted  with  tb 
ether    engines,   and    I  went   over  to    Marsalis 
to  see  them  at  work.       I  took  diagrams  froa 
these  engines,  and  there  is  no  doubt  that,  bj  tUi 
system,  the  exhaust  steam  from  the  steam  <7liB- 
der,  which   was  condensed     by  the    applioilia 
of  ether  to  the  surface  of  the  steam  condenser  [pro- 
ducing a  resi>ectable  vacuum  of  about  22  indbt]. 
gave  an  ether  pressure  of  15  lbs.  on  the  mpv 
inch  above  atmosphere,  and  very  economical  reiS''B 
as  regards  fuel  were  obtained.     The  scheme  vai 
however,  abandoned  from  practical  difficultiei.  A 
need  hardly  be  said  that  ether  vapour  ia  ^ 
difficult  to  deal  with,  and  although  ether  ialf^ 
the  vapour  is  extremely  heavy,  and  if  there  isf 
leakage,  ^it  goes  down  into  the  bilges  by  p^ 
tation,  and    being   mixed    with    air,  musab* 
care   is    taken   to   prevent    access    to  the  in^ 
there  would  be    a  constant    risk    of   a  vi-J^'^ 
explosion.    In  fact,  it  was  necessary  to  trait ibr 
engine-room  in  the  way  in  which  a  fiery  ooUkiy 
would  be  treated.      The  liRhtio^,   for  isatviK 
was  by  lamps  external  to  tne  engine-rooo.  aid 
shining   through   thick  plate-glass.     Ths  hi>^ 
lamps  were   Davy's.     The  ether  engine  va«  i 
bold   experiment  in   applied    sciBnoe,   and  m^ 
that  enutles  Du   Tremblay's  name  to  be  p^ 
served,  and  to  be  mentioned  as  it  wm  hj  <* 
President.    There  was  another  kind  id  ■■>' 
engine,  that  I  think  should  not  be  pumif 
without  notice ;  I  allude  to  Howard's  iiivk  W" 
engine.    The  experiments  with  *!«#  engiBi** 
persevered  in  for  some  conBidenUe  time^  td^ 
was  actually  used  for  praotlcal  pniposei  is  f^ 
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ailing^  a  passenger  steam-vessel  called  the  Veaia^ 
ad  ruzming  between  London  to  Bamsgate.  In 
uit  engine  the  boiler  had  a  double-bottom,  oon- 
lining  an  amalgam  of  qoicksilYer  and  lead.  This 
malgam  served  as  a  reservoir  of  heat,  which  it  took 
p  from  the  fire  below  the  double-bottom,  and  gave 
osUi  at  intervals  to  the  water  above  it.  There  was 
o  water  in  the  boiler,  in  the  ordinary  sense  of  the 
onn,  but  when  steam  was  wanted  to  start  the 
ngme,  a  small  quantity  of  water  was  injected  by 
imnw  of  a  hand-pump,  and  after  the  engine  was 
buted,  there  was  pumped  by  it  into  the  boiler, 
t  each  half  revolution,  as  much  water  as  would 
lake  the  steam  needed.  This  water  was  flashed 
n  the  top  surface  of  the  reservoir  in  which  the 
inalgam  was  confined,  and  was  entirely  turned 
ito  steam,  the  object  of  the  engineers  in  charge 

to  send  in  so  much  water  as  would  just 
the  steam,  but  so  as  not  to  leave  any 

in  the  boiler.  The  engines  of  the  Vesta 
made  by  Mr.  Penn,  for  Mr.  Howard,  of  the 
ing  and  Queen  Ironworks,  Rotherhithe.  Mr. 
owazdy  was,  I  fear,  a  considerable  loser  by 
meritorious    efforts    to  improve   the  steam- 


i^ne. 
Thare 


was  used,  with  this  engine,   an  almost 
iknown   mode    of   obtaiuing    fresh    water   for 
B  "boiler.    Fresh  water,  it  will  be  seen,  was  a 
oessity  in  this  mode  of  evaporation.    The  pre- 
[loe  of  salt,  or  of  any  other  impurity,  when  the 
Mle  of  the  water  was  flashed  into  steam,  must 
b've  oaosed  a  deposit  on  the  top  of  the  amalgam 
uunber  at  each  operation.     Fresh  water,  there- 
««,   wai   needed;    the   problem  arose    how   to 
et   it;    and  that   problem  was  solved,  not  by 
le    lue  of    surface    condensation,    but   by    the 
Dployment    of    re-injection,    that    is    to    say, 
je  water  delivered  from  the  hot- well  was  passed 
to  pipes  external  to  the  vessel ;  after  traversing 
Jem,  it  came  back  into  the  injection  tank  suffi- 
BKitly  cooled  to  be  used  again.    The  boilers  were 
orked  by  coke  fires,  urged  by  a  fan  blast  in  their 
ihpits,  out  I  am  not  aware  that  this  mode  of 
dug  was  a  needful  part  of  the  system. 
X  oome  now  to  the  Engines  used  for  railways.  At 
le  Sritish  Association  meeting  of  1831,  the  Man- 
leater  and  Liverpool  Bailway  had  been  opened 
aly  about  a  year.   The  Stockton  and  Darlington 
•ml  line,  it  is  true,  had  carried  passengers  bysteam- 
ower  as  early  as  1825,  but  I  think  we  may  look 
pon  the  Manchester  and  Liverpool  as  being  the 
Bginning  of  the  passenger  and  mercantile  rauway 
^stem  of  the  present  day.    At  that  time  the  loco- 
uytives  weighed  from  eight  to  ten  tons,  and  the 
peed  was  about  20  miles  per  hour,  with  a  pressure 
f  firom  40  to  50  lbs.    The  rails  were  light ;    they 
rere  jointed  in  the  chairs,  which  were  generally 
axried  on  stone  blocks,  thus  affording  most  excel- 
snt  anvils  for  the  battering  to  pieces  of  the  ends 
if  the  rails — that  is  to  say,  for  the  destruction  of 
lie  very  parts  where  they  were  most  vidnerable. 
nie  engines  were  not  competent  to  draw  heavy 
vains,  and  it  was  a  common  practice  to  have  at 
ihe  foot  of  an  incline  a  shed  containing  a  **  bank- 
Bngine,"  which  ran  out  after  the  trains  as  they 
passed,  and  pushed  them  up  to  the  top  of  the  hill. 
Injectors  were  then  unknown,  and  donkey-pumps 
were  unknown,  and  therefore,  when  it  was  neces- 
sary to  fill  up  the  boiler,  if  it  had  not  been  properly 
pumped  up  before  the  locomotive  came  to  r^,  it 


had  to  run  about  the  line  in  order  to  work  its 
feed-pumps.  To  get  over  this  difficulty,  it  was 
occasionally  the  practice  to  insert  into  a  line  of 
rails,  in  a  siding,  a  pair  of  wheels,  with  their  tops 
level  with  that  of  the  rails  so  that  the  engine 
wheels  could  run  upon  the  rims.  Then,  the  loco- 
motive being  fixed  to  prevent  it  from  moving  of 
the  pair  of  wheels  thus  endways,  it  was  put  mto 
rovolution,  its  driving  wheels  bearing,  as  already 
stated,  upon  the  rims  of  the  pair  of  wheels  in  the 
rails,  and  thus  the  engine  worked  its  feed  pumps 
without  interfering  (by  its  needless  runmnff  up 
and  down  the  line)  with  the  traffic.  It  should  have 
been  stated  that  at  this  time  there  was  no  link 
motion,  no  practical  expansion  of  the  steam,  and 
that  even  the  reversal  of  the  engine  had  to  be 
effected  by  w  jrking  the  slides  by  hand  gear,  in  the 
manner  iu  use  in  marine  engines.  When  the 
British  Association  originated,  although  the  Man- 
chester and  Liverpool  Bailway  had  been  opened  for 
a  year,  there  is  no  doubt  that  the  300  members 
who  then  came  to  this  City  found  their  way  here 
by  the  slow  process  of  the  stage-coach,  the  loss  of 
which  we  so  much  deplore  in  the  summer  and  in 
fine  weather,  but  the  obligatory  use  of  which  we 
should  so  much  regret  in  the  miserable  weather 
now  prevailing  in  these  islands. 

In  1881,  we  know  that  railways  are  everywhere 
inserted.  Steel  rails,  double  the  weight  of  the 
original  iron  ones,  are  used.  Wooden  sleepm 
have  replaced  the  stone  blocks,  and  they,  in 
their  turn,  will  probably  give  way  to  sleepers  of 
steel.  The  joints  are  now  made  by  means  of  fish- 
plates, and  the  most  vulnerable  part  of  the  rail, 
the  end,  is  no  longer  laid  on  an  anvil  for  a  purpose 
of  being  smashed  to  pieces,  but  the  ends  of  the  rails 
are  now  almost  always  over  a  void,  and  thereby 
are  not  more  affected  by  wear  than  is  any  other  part 
of  the  rail .  The  speed  is  now  from  50  to  60  miles  an 
hour  for  passenger  trains,  while  slow  speed  goods 
engines,  weighing  45  tons,  draw  behind  them  coal 
trains  of  800  tons.  The  injector  is  now  commonly 
employed,  and,  by  its  aid,  a  careful  driver  of  the 
engine  of  a  stopping  train  can  fill  up  his  boiler 
while  at  rest  at  the  stations.  The  link  motion  is  in 
common  use,  to  which,  no  doubt,  is  Rowing  the 
very  considerable  economy  with  which  the  loco- 
motive engine  now  works. 

As  regards  the  question  of  safety,  it  is  a 
fact  that,  notwithstanding  the  increased  speed, 
railway  accidents  are  fewer  than  they  were  at 
the  slow  speed.  It  is  also  a  fact  that,  if  the 
whole  popidation  of  London  were  to  take  a  railway 
journey,  there  would  be  but  one  death  arising  out 
of  it.  Four  millions  of  journeys  for  one  death  of 
a  passenger  from  causes  beyond  his  own  control 
is,  I  believe,  a  state  of  security  which  rarely  prevails 
elsewhere.  As  an  instance,  the  street  accidents  in 
London  alone  cause  between  200  and  300  deaths 

Ser  annum.  This  safety  in  railway  travelling  is  no 
oubt  largely  due  to  the  block  system,  rendered 
possible  by  the  electric  telegraph ;  and  also  to  the 
efficient  interlocking  of  points  and  signals,  which 
render  it  impossible  now  for  a  signalman  to  give 
an  imsafo  signal.  He  may  give  a  wrong  one, 
in  the  sense  of  inviting  the  wrong  train^  to  oome 
in ;  but,  although  wrong  in  this  sense,  it  wck^ 
still  be  safe  for  that  train  to  do  so.  If  he  ca-o. j^^ 
a  signal,  that  signal  never  invites  to  danger; 
he  can  give  it,  every  aaa^i^Qafe  ^^gisSi^s^^^^^o^^'' 
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to  be  "at  danger,"  must  be  **  at  danger,"  and  every 
•'point"  must  have  been  previously  set,  so  as  to 
make  the  road  right;  then,  again,  wo  have 
the  facing  point-lock,  which  is  a  great  source  of 
safety. 

Further,  we  have  continuous  brakes  of  various 
kinds,  oomx>etcnt  in  practice  to  absorb  three  miles 
of  speed  in  every  second  of  time ;  that  is  to  say,  if 
a  train  were  going  GO  miles  an  hour,  it  can  be 
pulled  up  in  20  seconds ;  or,  if  at  the  rate  of  30 
miles,  in  10  seconds.  With  a  train  running  at  50 
miles  an  hour,  it  can  bo  pulled  up  in  from  16  to 
20  seconds,  and  in  a  distance  of  from  180  to  240 
yards.  Moreover,  in  the  event  of  the  train  separat- 
mg  into  two  or  more  sections,  the  brakes  are  auto- 
matically applied  to  each  section,  thereby  bringing 
them  to  rest  in  a  short  time.  Another  cause  of  safety 
is  undoubtedly  the  use  of  weldless  tyres.  I  was 
fortunate  enough  to  attend  the  British  Association 
Meeting  many  years  ago  at  Birmingham,  and  I 
then  read  a  paper  upon  weldless  tyres,  in  which  I 
▼entured  to  prophesy  that,  in  ten  years  time,  there 
would  not  bo  a  welded  tyre  made ;  that  is  one  of 
the  few  prophecies  that,  being  made  before  the 
event,  have  been  fulfilled.  I  may  perhaps  be  per- 
mitted to  mention,  that  at  the  same  time  I  laid 
before  the  Section  plans  and  suggestions  for  the 
making  of  the  cylindrical  parts  of  boilers  equally 
without  seam,  or  even  welding.  This  is  rarely 
done  at  the  present  time,  but  I  am  sure  that,  in 
twenty  years  time,  such  a  thing  as  a  longitudinal 
seam  of  rivets  in  a  boiler  will  be  imknown.  There 
is  no  reason  why  the  successive  rings  of  boiler  shells 
should  not  be  made  weldless,  as  tyres  are  now 
made  weldless. 

The  next  subject  I  intend  to  deal  with  is  that  of 
Motors,  In  1831,  we  had  the  steam-engine,  the 
water-wheel,  the  windmill,  horse-i)Ower,  manual 
power,  and  Stirling's  hot-air  engines.  Gas  engines, 
indeed,  werepro]>osed  in  1824,  but  were  not  brought 
to  the  really  practical  stage.  We  had  then  tide 
mills ;  indeed,  we  have  had  them  until  quite  lately, 
and  it  may  be  that  some  still  exist ;  they  were 
sources  of  economy  in  our  fuel,  and  their  abandon- 
ment, is  to  me  a  matter  of  regret.  I  remember 
tide  mills  on  the  coast  between  Brighton  and 
Newhaven,  another  between  Greenwich  and  Wool- 
wich, another  at  Northfloet,  and  in  many  other 
places.  Indeed,  such  mills  were  used  pretty  exten- 
sively ;  they  were  generally  erected  at  the  mouth 
of  a  stream,  and  in  that  way  the  river  bed  made  the 
reservoir,  and  even  when  they  were  erected  in  other 
situations,  those  were  of  a  kind  suitable  for  the  pur- 
pose, that  is,  low  lying  lands  were  selected,  and  wore 
embanked  to  form  reservoirs.  In  1881,  windmills 
and  water-wheols  are  much  the  same,  but  the 
turbines  are  greatly  improved,  and  by  means  of 
turbines  wo  are  enabled  to  make  available  the 
pressure  derived  from  heads  of  water  which  for- 
merly could  not  be  used  at  all,  or  if  used,  involved 
the  erection  of  enormous  water-wheels,  such  as 
those  at  Glasgow  and  in  the  Isle  of  Man,  wheels  of 
some  eighty  feet  in  diameter.  But  now,  by  means 
of  a  small  turbine,  an  excellent  effect  is  produced 
from  high  heads  of  water.  The  same  effect  isjobtained 
from  the  water-engines  which  our  President  has 
employed  with  such  great  success.  In  addition 
o  these  motors,  we  have  the  gas-engine,  which, 
within  the  last  few  years  only,  has  become  a  really 
useful  working  and  ooouoimfial  TQaA\>ixi<d«    Wid^ 


respect  to  hor8e-i>ower  motors,  we  have  na*.  rli 
the  old  horse  engines,)  but  we  have  a  la 
application  (as  it  seems  to  me,  of  the  vork  X 
the  horse  as  a  motor.  I  allude  to  those  c«& 
where  the  horse  drawings  a  reaping  or  tbre«lihg 
machine,  not  only  pulls  it  forward  as  he  nuglii 
pull  a  cart,  but  causes  its  machinery  to  ktoItc, 
so  as  to  peiform  the  desired  kind  of  woik.  Tb 
species  of  horse-en^ne,  though  known,  iras  b& 
little  used  in  1 83 1 .  With  respcc  t  to  hot-air  engiui 
there  have  been  many  attempts  to  improve  them 
and  some  hot-air  engines  are  working,  and  w 
working  with  considerable  success  ;  butthetmoani 
of  power  they  develop  in.  relation  to  their  siie  b 
small,  and  I  am  inclined  to  doubt  whether  it  ml 
be  much  increased. 

I  now  come  to  the  subject  of  the  trarumiuM  t/ 
pmoer.     I  do  not  mean  transmission  in  the  orJoKj 
sense  by  means  of  shafting,  gearing,  or  hAof, 
but   I   mean    transmission    over    long  ^Stmoes, 
In  1831,   we  had  for  tbis   purpose  flat  lods,  w 
they  were  called,  rods  transmitting  poivim 
pumping    engines    for    a    considerable  &»» 
to  the  pits  where  the  pumps  were  placed,  tad  vi 
had  also  the  pneumatic,  the  exhaustion  system-^ 
invention  of  John  Hague,  a  York8hireiiuui,isTo!i 
master,  to  whom  I  was  apprenticed — whidi  mode 
of  transmission  was   then  used  to  a  very  oa* 
siderable  extent.      The  recollection  of  it,  I  fini. 
however,   has  nearly   died    out,   and  I  am  §M 
to    have  this  opporikunity  of   reviving  it.    £ax 
in  1881,  wo  have,  for  the  transmission  of  pover, 
first  of  all,  quick  moving  ropes,  and  there  is  sio:. 
so  far  as  I  Imow,  a  better  instance  of  this  sysus 
than  that  at  Schaffhausen.     Anyone  who  has  eva. 
in  recent  years,  gone  a  mile  or  two  above  the  £iL< 
at  Schaffhausen  must  have  seen  there — ^in  a  hoot; 
on  the   bank  of  the  Ithine,   opposite  to  thatc 
which  the  town  is  situated — large  turbines  dnvs 
by  the   river,  which  is  slightly  dammed  up  fx 
the  purpose      These    work    quick-going  k^ 
carried   on  pulleys,   erected    at    interv^  ^ 
the  river  bank,  for  the  whole  length  of  the  ton: 
and   power  is  delivered   from    them  to  sbaftatf 
below  the  streets,  and  from  it  into  any  house  «to 
it  is  reqiiired  for  manufacturing  puinposes.   Btf 
we  have  the  compressed  air  transmission  of  yats> 
which  is  very  lar«dy  used  for  underground  esfaa 
and  for  the  working  of  rock  dziUa  in  nuDa  ti 
tunnels.  We  have  also  compressed  air  in  a  po^ 
form,  and  it  is  now  employed  with  great  tt^ 
in  driving  tram-cars.    1  had  occasion  last  Jirt 
to  visit  Nantes,  whore,  for  eighteen  monthi,  o*' 
cars  had  been  driven  by  compressed  air,  canieiA 
the  cars  themselves,  coupled  with  an  esb«i4 
inc^enious  arrangement  for  overcoming  the  ^ 
culties  commonly  attendant  on  the  use  of  fA- 
prcssed  air  engines.    This  consists  in  thi.-  profis* 
of  a  cylindrical  vessel  half  filled  with  hot  «tff 
and  half  with  steam,  at  a   pressure  of  ejM 
pounds  on   the   square   inch.       The  cuiuyi** 
air,    on    its    way  from     the    reservoir    to  ^ 
engine,   passes   through    the  wnter  and  SH* 
becoming   thereby  heated    and    moiftoied,  ^ 
in  that  way  all  the  danger  of  forming  ioe  ii  ^ 
cylinders   was  prevented,    and   the  psrti  ^ 
susceptible  of  good  lobrication.    These  osn,  ^ 
start  every  ten  minutes  from  SMsh  f*^  a^' 
joumevof  3}  mile8,and  have  pirored  to  be  so^^ 
cial  and  an  engineering  saooess.  IhelisfV^iHai^ 
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hat  they  are  capable  of  very  oonBiderable  improve- 
oent.    Then  there  is,  although  not  much  used,  the 
^^litting  of  power  by  means  of  long  steam  pipes. 
18  also  the  transmission  hydraulically.    This 
be  carried  out  in  an  intermittent  manner, 
I   to  replace  the  reciprocating  flat  rods  of 
old  dftys ;  that  is  to  say,  it  two  pipes  containing 
mier  are  laid  down,  and  if  the  pressure  in  those 
pipM  at  the  one  end  bo  alternated,  there  will  be 
prodaoed  an  alternating  and  a  reciprocative  effect 
■I  the  other,  to  give  motion  to  pumps  or  other 
BMohinery.     There  is  also  that   thoroughly  well 
Iehowu  mode  of  transmission,   hydraulically,   for 
i^iioih  the  engineering  world  owes  so  much  to  our 
President.    We  have,  by  Sir  William  Armstrong's 
Qwlein»  coupled  with  Ms  accumulator,  the  means 
of  transmitting    hydraulically    the    power  of  a 
inlral  meter  te  any  place  requiring  it,  and  by 
ffe     means    of    the    principal    accumulater,    or 
IP  need   be,  by  that  aided  by  local  accumulaters, 
•  comparatively  small  engine  is  enabled  to  meet 
HBPT  heavy  demands  made  upon  it  for  a  short  time. 
I  tDink  I  am  ri^ht  in  saying  that,  at  the  ordinary 
pnMore     which     Sir    William    Armstrong    uses 
n  pcBofcice,  viz.,  700  lbs.  to  the  square  inch,  one 
bcv  a  second  of  motion  along  an  inch  pipe  would 
liliver  at  the  rate  te  produce  one-horse  power. 
Sierefore,  a  ten-inch  pipe,  with  the  water  travel- 
ings  at   no    greater  pace  than  three  feet  in  a 
Bcxmd,  would  deliver  300-horse  power.    This  300- 
\OTwe  power  would  no  doubt  be  somewhat  reduced 
)y  the  loss  in  the  hydraulic  engine,  which  would 
itiliie  the  water.    But  the  total  energy  received 
iranld   he   equivalent    te    producing    300-horse 
power.    Such    a   transmission  would  be  effected 
irith    an   exceedingly  small  loss    in    friction    in 
snuuit.    I  believe  I  am  right  in  saying  that  a 
LO^inoh  pipe    a   mile   long    would    not   involve 
imoh    more    than    about    14  or    15   lbs.   differ- 
Xitial  pressure  te  prox)el  the  water  through  it  at 
h  rate  of  three  feet  in  a  second.    If  that  be  so, 
tslien,  with  700,lbs.  te  the  inch,  the  loss  under  such 
aJFOniniitances  would  be  only  two  per   cent,    in 
fcramnniHsion.    There  is  no  doubt  that  this  trans- 
mlMion  of  power  hydraulically  has  been  of  the 
sreatest  possible  use.    It  has  enabled  work  te  be 
acme  which  could  not  be  done  before.    Enormous 
weights  are  raised  with  facility  wherever  required, 
•e  by  the  aid  of  power  hydraulically  transmitted. 
It  18  perfectly  easy  for  one  man  to   manage  the 
heaviest  cranes.     Moreover,  as  I  have  said  in  other 
places,  the  system  which  we  owe  te  Sir  William 
Ajmstrong  has  gone  far  te  elevate  the   human 
lace,  and    it  has  done  so  in  this  manner.      So 
long    as    it    is  competent  for  a  man  te  earn  a 
lining    by    mere    unintelligent     exercise    of    his 
snusclcs,  ho  is  very  likely  to  do  it.  You  may  see  in 
the  old  London  docks  the  crane-heads  covered  by 
■tmctures  that  look  like  paddle-boxes.     If  you 
go  to  them,  there  is,  I  am  glad  to  say,  nothing  now 
to  fill  them  up ;  but  when  the  British  Association 
llrst  met,  these  paddle-boxes  covered  large  tread- 
wheels,  in  whicn  the  men  trod,  so  as  te  raise  a 
weight.    Now,  although  I  know  that  in  fact  there 
is  nothing  more  objectionable  in  a  man  turning  a 
wheel  by  treading  inside  of  it  than  there  is  if  he 
turn  it  round  by  a  winch-handle,  yet  somehow 
it   strikes   one  more  as  being  merely  the  work 
of  an  animal,  a  turnspit,  or  a  squirrel,  or  indeed  as 
the  task  imposed  on  the  criminal.    But,  neverthe- 


less, in   this   way   there    were    a  large  number 
of    persons  getting    their  living    by    the    mere 
exercise    of    their    muscles,    but,     as    luight  be 
expected,    a    very   poor   living,    derived     as    it 
was    from     unintelligent    labour.      That    work 
is    no    longer    possible,     and    is    not     so,     for 
the    powerful    reason    that    it    does    not    pay. 
Those  persons,  therefore,  who  would   now  have 
been  thus  occupied,  are  compelled  to  (^levato  them- 
selves, and  to  become  competent   to   earn   their 
living  in  a  manner  which  is  more  worthy  of  an 
intelligent  human  being.     It  is  on  tlicse  grounds 
that  I  say  we  owe  very  much  the  elevation  of  the 
working  classes,  especially  of  the  class  below  the 
artisan,   te  this  invention  of    our    distinguished 
President.     In  addition  te  the  modes  of  trans- 
mission I  have  already  mentioned,  there  is   the 
transmission  of  power  by  means  of  gas.     I  think 
that  there  is  a  very  large  future  indeed  for  gas 
engines.     I  do  not  know  whether  this  may   be 
the  place  to  state  it,  but   I    believe    the    way 
in  which  we  shoJl  utilise  our  fuel  hereafter  will,  in 
all  probability,  not  be  by  the  way  of  the  steam- 
engine.     Sir  William  Armstrong  alluded  to  this 
probability    in    his    address,     and     I     entirely 
agree,  if  he  will  allow  me  te  say  so,  that  such  a 
change  in  the  production  of  power    from    fuel 
appears  to  be  impending,  if  not  in  the  immediate 
future,  at  all  events  in  a  time  not  very  far  remote ; 
and  however  much  the  Mechanical  Section  of  the 
British  Association  may  to-day  contemplate  with 
regret,  even  the  mere  distant  prospect  of  the  steam- 
engine  being  a  thing  of  the  past,  I  very  much  doubt 
whether  those    who  meet  here  fifty  years  hence 
will    then    speak  of    it  as  anything  more  than 
a    curiosity   te    be  found  in  a   museum.     With 
respect  te    the    transmission    of    power    electri- 
cfdly,    I    won't    venture    te    tench    upon   that; 
but  will  content  myself  by  reminding  you  that 
while    Sir    William    Armstrong    did    say    that 
there  were  comparatively  small  streams    which 
could  be  utilised,  he  did  not  inform  you  of  that 
which  he  himself  had  done  in  this  direction;  let 
me  say  that  Sir  William  Armstrong  thus  utilised 
a  fall  of  water,  situated  about  a  mile  from  his  house« 
to  work  a  turbine,  which  drives  a  d^Tiamo  machine, 
generating  electricity,  for  the  illumination  of  the 
house.    When  I  was  last  at  Crag  Side,  that  illumi- 
nation was  being  effected  by  the   arc  light,  but 
since  then,  as  Sir  William  Armstrong  has  been 
good   enough  te  write  to   me,  he  has  replaced 
the    arc    light    by    the    incandescent    lamp    (a 
form  of  electrical  lighting  far  more  applicable 
than  the  arc  light  to  domestic  purposes),  and 
with  the    greatest   possible    success.      Thus,    ia 
Sir    William    Armstrong's    own    case,    a    small 
stream  is  made  to  afford    light  in  a    dwelling 
a  mile  away.  Certainly  nothing  could  have  seemed 
more  improbable  fifty  years  ago  than  that  the 
light  of  a  house  should  be  derived  from  a  fall  of 
water  without  the  employment  of  any  kind   or 
description  of  fuel. 

The  next  subject  upon  which  I  propose  to  touch, 
is  that  of  the  Manu/adure  of  iron  and  the  ated. 
In  1831,  Neilson's  hot  blast  specification  had 
been  published  for  2J  years  only.  The  Butterly 
Company  had  tried  the  hot  blast  for  ih»^  ^^"^U 
time  in  the  November  preceding  the  naft^^'^^^^^j^jt^^ 
the  British  Association.  The  heating  «£i>^Jg^g^ 
was  comiDg  very  i^o^V^  Nas^a  ^aaa^  ^bsA- 


its  service  the  obemiBt  aa  well  as  the  engineeT, 
and  amoiigBt  those  who  hare  done  much  for  the 
improvement  of  the  blast  fuTDOces,  to  no  one  is 
greater  praise  due  than  to  Mr.  Isaac  Lowthian 
Bell,  who  has  brought  the  manufacture  of  iron  to 
the  position  of  a  highly  suientifio  operation.  la 
the  production  of  wrought  iron  by  the  puddling 
process,  and  ia  the  subsequent  mill  operations, 
there  is  no  very  oonsiderotile  change,  except  in 
the  magnitude  of  the  machines  employed,  and 
in  the  greater  rapidity  with  which  they  now  run. 
In  saying  this,  I  am  not  forgetting  the  vaiions 
"  mechanical  puddlere  "  which  have  been  put  to 
work,  nor  the  attempts  tliat  have  been  made  by 
the  use  of  some  of  them  to  make  wrought  iron 
direct  from  the  ore;  but  neither  the  "mechanical 
puddler  "  nor  the  "  direct  process  "  have  yet  come 
into  general  use;  and  I  desire  to  be  taken  as  speak- 
ing of  that  which  is  the  ordinaij  process  pursued 
at  the  present  in  puddled  iron  manufactures.  In 
1831,  a  few  hundredweights  was  the  limit  of  weight 
of  a  plate,  while  in  1881,  there  may  readily  be 
obtained,  for  boiler-making  purposes,  plates  of 
at  least  four  times  the  weight  of  those  that 
were  made  in  1S31.  I  may,  perhaps,  be  allowed 
to  say  that  there  is  an  extremely  interesting 
Blue  -  book  of  the  year  1818,  containing  the 
report  of  a  Parliamentary  Committee  which  sat 
on  boiler  explosions,  and  I  recommend  any  me- 
chanical engineer  who  is  interested  in  the  history 
of  the  subject  to  read  that  book  ;  he  will  find  it 
there  stated  that  in  the  North  of  England  there 
were  a  species  of  engines  called  locomotives,  the 
boilers  of  which  were  mode  of  wrought  iron  beaten, 
not  rolled,  because  the  rolled  plate  was  not 
considered  £t ;  it  was  added  that  if  made  of 
beaten  iron  the  boiler  would  last  at  least  a  year. 
In  1831,  thirteen  years  later,  the  dimensions  of 
lolled  plates  were  no  doubt  raised ;  bat  few  then 
would  nave  supposed  it  possible  there  should  be 


ago  it  alone  was  used.  With 
1831,  the  process  in  use  was 
producing  blistered  steel,  wb 
and  wdded  t«  make  shear  i 
into  small  pieces,  melted  in  ] 
ingot  weighing  only  some  A 
that  time,  steel  was  dealt  in  b; 
thought  of  steel  in  tons. 
aware  that,  by  Sir  Henry  Ba 
discovery,  carried  out  by  him 
vigour,  cast-iron  is,  by  the  b 
verted  into  steel,  and  that,  by 
well-known  process  (now  that 
tion  of  the  regenerative  fun 
obtain  the  necessary  high  U 
made  upon  the  open  heulh. 
aware  that,  by  both  of  thee 
produced  in.  ^uantitieB  of  mi 
operation,  with  the  result 
in  the  case  of  the  North- 
is  a  cheaper  material  than 
made  by  the  puddling  procec 
away  from  the  steel  manufact 
to  Sir  Joseph  Whitwoith's  i 
pressure  on  the  steel  while  i 
this  means,  the  cavities  which 
found  in  the  ingot  of  a  large  si 
b  fluid,  rendered  consideiably 
is  thereby  rendered  much  nioi 
sion  of  my  observations  on  th 
st«el  manufacture,  I  wish  to 
invention  of  Messrs.  Thoma 
which  ores  of  iron,  containing 
fitted  them  to  be  u^ed  in  the  i 
are  now  freed  from  these  imi 
brought  into  use  for  steel-nuu 
SHdgu.—Ia  the  year  1831, 
existed  ;  but  no  attonpt  had  ' 
wrought  iron  in  girder  bridg 
had  employed  it  in  the  Menai 
but  in  1881,  the  introduction 
impovement  in  iron  manofacti 
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roald  have  been  needed  if  no  wind  had 
aken  into  account,  and  if  the  question  of 
iple  weight  to  be  carried  had  alone  to  be 
red.  With  respect  to  the  foundation  of 
,  that  ingenious  man.  Lord  Cochrane, 
d  a  mode  of  sinking  foundations,  even  before 
meeting  of  the  British  Association,  viz. ,  as  far 
believe,  as  1825  or  1826;  and  the  improve- 
rhich  he  then  invented  are  almost  universally 
in  bridge  construction  at  the  present  day. 
irs  sunk  by  the  aid  of  compressed  air,  air- 
obtain  access  to  the  cylinder,  and  in  fact  every 
that  I  know  of  as  having  been  used  in  the 

sinking  of  cylinder  foundations,  were 
h1  by  Lord  Cochrane  (afterwards  Earl  of 
laid)  in  that  specification, 
ext  subject  I  propose  to  touch  on,  is  that 
ine  Tools,  In  1831,  the  mention  of  lathes, 
machines,  and  screwing  machines,  brings 
r    nearly  to  the  end  of  the  list  of   the 

tools  used  by  turners  and  fitters,  and  at 
le  many  lathes  were  without  slide  rests, 
srmaker  had  then  his  punching-press  and 

machine ;  the  smith,  leaving  on  one  side 
^s  and  their  bellows,  had  nothing  but  hand 
L^  the  limit  of  these  was  a  huge  hammer, 
3  handles,  requiring  two  men  to  work  it. 
.or  manufacture,  it  is  true,  a  mechanical 
Ynmer,  known  as  a  Hercules,  was  employed, 

iron  works,  the  Helve  and  the  Tilt  ham- 
ere  in  use.  For  ordinary  smith's  work, 
r,  there  were,  as  has  been  said,  practically 
bine  tools  at  all. 

paucity  or  absence  in  some  trades,  as  we 
en,  of  machine  tools,  involved  the  need  of 
nsiderable  skill  on  the  part  of  the  work- 
It  required  the  smith  to  be  a  man  not 
great  muscular  power,  but  to  be  possessed 
EKKnirato  eye  and  a  correct  judgment,  in 
X)  produce  the  forgings  which  were  de- 
1  of  him,  and  to  make  me  sound  work  that 
eded,  especially  when  that  soundness  was 
d  in  shafts,  and  in  other  pieces  which,  in 
lays,  were  looked  upon  as  of  magnitude ; 
indeed,  they  were,  relatively  to  the  tools 
could  be  brought  to  operate  upon  them, 
•iler-maker  in  his  work  nad  to  trust  almost 
r  to  the  eye  for  correctness  of  form  and  for 
ity  of  punching,  while  all  parts  of  engines 
ichincs  which  could  not  be  dealt  with  in 
the,  in  the  drilling,  or  in  the  screwing 
e,  had  to  be  prepared  by  the  use  of  the 
md  the  file. 

le  present  day,  the  turning  and  fitting  shops 
oished,  not  only  with  the  slide  lathe,  sefi- 
in  both  directions,  and  screw-cutting,  the 
;  machine,  and  the  screwing  machine,  but 
laning  machines  competent  to  plane  hori- 
y,  vertically,  or  at  an  angle;  shaping 
les,  rapidly  reciprocating,  and  dealing  with 
any  form  of  work ;  nut-shaping  machines, 
illing  machines,  and  slotting  machines, 
he  drills  have  become  multiple  and  radial ; 
3  accuracy  of  the  work  is  ensured  by  testing 
^e  siirface  plates,  and  by  the  employment  of 
orth  internal  and  external  standard  gauges. 
boiler-maker*8  tools  now  comprise  the  steam, 
(ssed  air,  hydraulic  or  other  mechanical 
r,  rolls  for  the  bending  of  plates  while  cold 
le   needed   cylindrical  or   conical   forms, 


multiple  drills  for  the  drilling  of  rivet  holes, 
planing  machines  to  plane  the  edges  of  the  plates, 
mgenious  apparatus  for  fianging  them,  there- 
by dispensing  with  one  row  of  rivets  out  of  two, 
and  roller  expanders  for  expanding  the  tubes  in  loco- 
motive and  in  marine  boilers ;  while  the  punching 
press,  where  still  used,  is  improved  so  as  to  make 
the  holes  for  seams  of  rivets  in  a  perfect  line,  and 
with  absolute  accuracy  of  pitch. 

With  respect  to  the  smith's  shop,  all  large  pieces 
of  work  are  now  manipulated  under  heavy  Nasmy  th 
or  other  steam  hammers ;  while  smaller  pieces  of 
work  are  commonly  prepared  either  in  forging 
machines  or  under  rapidly  moving  liammers,  and 
when  needed  in  sufficient  numbers  are  made  in  diep. 
And  applicable  to  all  the  three  industries  of  ths 
fitting  shop,  the  boiler  shop,  and  the  smith's  shop, 
and  also  to  that  other  industry  carried  on  in  the 
foimdry,  are  the  travelling  and  swin?  cranes, 
commonly  worked  by  shafting,  or  by  qui(3:  moving 
ropes  for  the  travellers,  and  by  hydraulic  power  or 
by  steam-engines  for  the  swing  cranes.  It  may 
safely  be  said  that,  without  the  aid  of  these  imple- 
ments, it  would  be  impossible  to  handle  the  weights 
that  are  met  with  in  machinery  of  the  present  day* 

I  now  eome  to  one  class  of  machine  which,  humble 
and  small  as  it  is,  has  probably  had  a  greater  effect 
upon  industry  and  upon  domestic  life  than  almost 
any  other.  I  mean  the  Sewing  machine.  In  1831, 
there  was  no  means  of  making  a  seam  except  by 
the  laborious  process  of  the  hand  needle.  In  1846, 
Eldred  Walker  patented  a  machine  for  passing  the 
basting  thread  through  the  gores  of  umbrel&s,  a 
machine  that  was  very  ingenious  and  very  simple, 
but  was  utterly  unlike  the  present  sewing  machmc, 
with  its  eve-pointed  needle,  using  sometimes  two 
threads  (the  second  being  put  in  by  a  shuttle  or 
by  another  needle),  and  makmg  stitches  at  twenty- 
fold,  the  rapidity  with  which  themost  expert  needle- 
woman could  work.  By  means  of  the  sewing 
machine  not  only  are  all  textile  fabrics  operated 
upon,  but  even  the  thickest  leather  is  dealt  with, 
and  as  a  tour  de  forcSt  but  as  a  matter  of  fact, 
sheet-iron  plates  themselves  have  been  pierced, 
and  have  been  imited  by  a  seam  no  boiler-maker 
ever  contemplated,  the  piercing  and  the  seam  being 
produced  by  a  Blake  sewing  machine.  I  believe 
all  in  this  Section  will  agree  that  the  use  of  the 
sewing  machine  has  been  unattended  by  loss  to 
those  who  earn  their  living  by  the  needle ;  in  fact, 
it  would  not  be  too  much  to  say  that  there  has 
been  a  positive  improvement  in  their  wages. 

The  next  matter  I  have  to  touch  upon  is  Agricul' 
turcU machinery.  Inl831,wehadthreshingmachine8 
and  double  ploughs,  and  even  midtiple  ploughs 
hadbeenproposed,  tried,  and  abandoned.  Beapmg 
machines  had  been  experimented  with  and  aban- 
doned; sowing  machmes  were  in  use,  but  not 
many  of  them;  dod  crushers  and  horse  rakes 
were  also  in  use;  but  as  a  fact  ploughing  was  done 
by  horse  power  with  a  single  furrow  at  a  time, 
mowing  and  reaping  were  done  by  the  scythe  or 
the  sickle,  sheaves  were  boimd  by  hand,  hay  was 
tedded  by  hand-rakes,  while  cdl  materials  and 
produce  were  moved  about  in  carts  and  in  waggons 
drawn  by  horses.  At  the  present  time  we  have 
multiple  ploughs,  making  five  or  six  furrowa  ^  ^ 
time,  these  and  crultivators  also  driven  by  «^i/*»»^ 
commonly  from  two  engines  on  the  heao-^^^^^^ 
the  plough  being  m  VR^*<«^»ii<k  vo^ 
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ft  rope  from  eacli  engine,  or  if  by  one  engine, 
b  capstan  on  the  other  head  land,  with  a  letum 
tope  working  the  plough  backwaids  and  foc- 
waidg  ;  or  by  what  is  known  as  tlie  round- 
about system,  where  the  engine  is  fixed  and 
the  rope  carried  round  about  (be  field ;  or  else 
ploughs  and  oultiTatora  are  worked  by  ropes  from 
two  capstans  placed  on  tiio  two  head  lands,  and 
^ven  by  means  of  a  ^ulck  going  rope,  actuated 
by  an  engine,  the  position  of  wlu(£  is  not  changed. 
JldA  then  we  have  reaping  machines,  driven  at 
prescat  by  horses ;  but  now  long  it  will  be  before 
the  energy  residing  in  a  battery,  or  that  in  a  reser- 
voir of  compressed  air,  will  supersede  horse  power 
to  drive  the  reaping  machine,  I  don't  know,  but  I 
don't  su^ipose  it  wifl  be  very  long.  The  mowing 
and  reaping  machines  not  only  cut  the  crop  and 
distribute  it  in  swathes,  or,  in  the  case  of  the  reap- 
ing machine,  in  bundles,  but  now,  in  the  instance 
of  these  latter  machines,  are  competent  to  hind  it 
into  sheaves.  In  lieu  of  hand  tedding,  hay- 
making machines  are  employed,  tossing  the  graas 
into  the  air,  eo  as  to  thoroughly  aerate  it,  t^dng 
advantafeofeverybriefintervalofflne weather;  and 
seed  and  manure  are  distributed  by  machine  with 
'unfailing  accuracy.  The  soil  is  drained  by  tho  aid 
of  properly  constructed  ploughs  for  preparing  the 
troiches ;  roots  are  steamed  and  sliced  as  food 
for  cattle ;  and  the  threshing  machine  no  longer 
merely  b^ts  out  the  grain,  but  it  screens  it,  sepa- 
rates it,  and  elevates  the  straw,  so  as  to  mechani- 
cally build  it  up  into  a  stack.  I  do  not  know  a 
better  class  of  machine  than  the  affricultnral 
portable  engine.  Every  part  of  it  is  peitectly  pro- 
jiortioned  and  made,  it  is  usually  of  the  locomo- 
tive type,  and  the  economy  of  fuel  in  ita  use  is 
extremely  great.  I  cannot  hel^  thinking  that  the 
improvement  in  this  respect  which  has  t(&en  place 
in  these  ensines,  and  the  improvement  of  agricul- 
tural maohmeiy  generally,  is  very  largely  due  to 
the  Boyal  i^ricultural  Society,  one  of  the  most 
enterpriBing  bodies  in  E!ngland. 

I  now  come  to  the  very  last  mlqeot  I  propose 
to  speak  upon,  and  tbat  is  Printing  machinery, 
and  especially  as  applied  to  the  printing  of 
newspapers.  In  1831,  we  had  the  steam  press 
sending  out  a  few  hundred  copies  in  an  hour, 
and  doing  that  npon  detached  sheets,  and 
thus  many  hours  were  requited  for  an  edition 
of  some  thousands.  The  only  way  of  ex- 
pediting the  matter  would  have  been  to  have 
recomposed  the  paper,  involving,  however,  double 
labour  to  the  oompoaitorfl,  and  a  double  chance 
of  error.  At  the  present  day,  we  have,  by  the 
Walter  press,  the  paper  printed  on  a  continuous 
theet  at  a  rate  per  hour  at  least  three  times  as  great 
as  that  of  the  preBsea  of  1831,  and,  by  the 
aid  of  papier  machi  moulds,  within  five  minutes 
from  the  starting  of  the  first  press,  a  second  press 
can  be  got  to  work  from  the  stereotype  platee,  and 
a  third  one  in  the  next  five  minutes ;  and  thus  tlie 
wisdom  of  our  senators,  which  has  been  delivered 
0*  late  as  three  o'clock  In  the  morning,. is  able  to 
transmitted  by  the  newspaper  tntin   leaving 


tbe  Section.  I  have  purposely  omitted  telegtuthy; 
I  have  purposely  omitted  artillery,  textile  fatoios, 
,and  the  nulling  and  preparation  of  grain.  Theae 
toA  ether  nuttcn  I  um  omitted  foe  Mrenl. 


reasons.  Some  I  hava  omitted  becnK 
incompetent  to  speak  upon  them,  otben  bu 
the  want  of  time,  and  othera  because  the 
properly  belong  to  Section  A. 

I  nope,  sir,  although  jour  addreas,  deili: 
the  future,  was  undoubtedly  the  right  sdc 
a  President  to  deliver,  and  although  it  is 
right  that  we  should  not  content  onrtelf 
merely  looking  back  in  a  "  re«t  and  be  tk 
spirit  at  the  various  progress  which  thi 
records,  it  may  nevertheless  be  thought  w 
there  should  have  been  brought  before  the 
in  however  cursory  a  manner,  some  n 
mechanical  development  daring  the  post  fifl 
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dialet)'  over  the  fud.  A  ■'  BaSe  "  of  fire  hr^ 
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chambw,  eitwdi  the  foil  width  of  the  stove,  ncinp 
the  back  at  an  angle  of  abont  6V.  The  ubjirB 
" Baffle," which beeomea nd-hot,  an  tof«mBMD 
chamber  in  which  amake  ia  ootumued,  to  aocumi 
heat  which  wonld  otherwiae  eK^ie  np  the  tlmauT 
throw  the  accnmulsted  heat  into  the  room. 
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NOTICES. 


FATEHT  LAW  BISOTTSSIOV. 

The  Discussioii  on  the  Society  of  Arts'  Patent 
BiU  will  not  be  held  on  Wednesday,  November  30, 
as  {Nreviously  announced,  but  on  Friday, 
I>eoember  2nd. 

The  discussion  will  be  opened  by  Sir  Fbederiok 
Braicwell,  F.B.S.,  Chairman  of  the  Council,  and 
irill  be  continued  on  such  evenings  as  may  be 
found  convenient. 

The  Secretary  will  be  glad  to  furnish  tickets  for 
the  meeting  to  persons  interested  in  the  subject  of 
Patent  Law  who  are  not  members  of  the  Society. 


iLscTBic  LiOHTiire  nr  thbaisxs. 

Mr.  B.  D'Oyly  Carte,  the  proprietor  of  the  Savoy 
Theatre,  in  the  Strand,  has  kindly  made  arrange- 
ments for  Members  of  the  Society,  who  may  wish 
to  do  so,  to  inspect  the  lighting  arrangements  of 
tlie  Savoy  Theatre,  on  the  afternoon  of  to-morrow 
(Saturday,  the  12th  of  November),  at  ten  minutes 
before  five.  Members  will  be  admitted  on  presen- 
tation of  their  visiting  cards.  Each  member  may 
tie  accompanied  by  one  friend. 


SZHIBinOM  OF  FHOTOeSAPHIC  AFFLIAH0E8. 

In  connexion  with  the  course  of  Cantor  Lectures, 
-which  will  be  delivered  by  Captain  Abney,  F.B.S., 
on  "  Beoent  Advances  in  Photography,"  in  January 
mod  February  next,  it  is  proposed  to  hold,  in  the 
House  of  the  Society  of  Arts,  an  Exhibition  of 
fhotographic  Appliances. 

The  dates  of  Captain  Abney's  Lectures  are 
January  30,  February  6, 13,  and  20.  The  Exhibi- 
tion will  be  kept  open  from  January  30  till  about 
the  end  of  Febmazy. 


The  Exhibition  will  be  of  a  technical  character, 
and  it  is  not,  therefore,  desired  to  collect  photo* 
graphs  of  artistic  merit  only. 

The  following  are  among  the  principal  classes  of 
objects  sought  for  exhibition : — 

Apparatus:  cameras,  lenses,  tents,  instantaneong 
shutters,  slides,  sensitometers,  lamps  (intended 
specially  for  photographic  purposes),  enlarging 
apparatus,  printing  and  mounting  apparatus,  &c* 

Photographic  materials. 

Illustrations  of  new  processes;  negatives  and 
prints  produced  by  new  or  special  processes. 

Appliances  used  in  reproductive  processes;  speci- 
mens of  illustrations  produced  by  such  processes ; 
specimens  of  historical  interest,  as  illustrations  of 
old  processes. 

Lighting:  models  illustrative  of  characteristio 
features  in  the  construction  of  glass  houses; 
methods  of  fixing  glass  without  putty  or  similar 
material;  arrangements  for  the  production  of 
artificial  light  for  photographic  purposes. 

Any  person  wishing  to  exhibit  any  of  the  above 
is  requested  to  communicate  with  the  Secretary  of 
the  Society,  who  will  supply  printed  forms  of 
application  for  space,  and  will  be  glad  to  give  any 
further  information  required. 

It  is  hoped  that  arrangements  may  be  made  for 
showing  the  actual  working  of  some  of  the  more 
recent  processes. 


LABEL  FOB  FLAHTB. 


The  Coimoil,  on  the  recommendation  of  the 
judges  in  the  late  competition  of  plant  labels,  are 
prepared  to  renew  the  offer  of  a  Society's  Silver 
Medal,  together  with  a  prize  of  £5,  which  has 
been  placed  at  their  disposal  for  the  purpose  by 
Mr.  G.  F.  Wilson,  F.B.S.,  for  the  best  label  for 
plants. 

The  object  of  the  offer  is  to  obtain  a  label  which 
may  be  cheap  and  durable,  and  may  show  legibly 
whatever  is  written  or  printed  thereon ;  the  label 
must  be  suitable  for  plants  in  open  border.  These 
considerations  will  principally  govern  the  award. 

The  award  will  be  made  on  the  recommendation 
of  the  Committee  appointed  for  the  puipoae  by  the 
Council. 

Specimen  labels,  bearing  a  number  or  motto» 
and  accompanied  by  a  sealed  envelope  containing 
the  name  of  the  sender,  must  be  sent  in  to  the 
Secretary  of  the  Society,  not  later  than  the  lit 
May,  1882. 

'The  Council  reserve  to  themselves  the  zi^^  of 
withholding  medal  and  prize  offsred,  i£» 
opinion  of  the  judges,  none  of  the  spedx*^^ 
in  are  deserving. 
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ABSAVaSlIBXTB  FOB  THE  8XS8I0M. 

The  first  meeting  of  the  One  Hnndred  and 
Twenty-eighth  Sesaion  of  the  Society  will  be  held 
on  Wednesday,  the  16th  inst.,  when  the  Opening 
Address  will  be  delivered  by  Sir  Fbbdebick  J. 
Braicwell,  F.B.S.,  Chainnan  of  the  Coimcil, 
and  the  Medals  awarded  daring  the  last  Session 
will  be  presented.  Previous  to  Christmas,  there 
will  be  four  ordinary  meetings  iu  addition  to  the 
opening  meeting. 

Candidates  proposed  for  eleotion  as  members  are 
privileged  to  attend  the  opening  meeting. 

Obdinaky  Meetinqs. 

The  following  arrangements  for  the  Wednesday 
evenings  before  Christmas  have  been  made : — 

KovxMBEB  16. — Opening  Meeting  of  the  Session. 
Address  by  Sir  Fbbdebicol  J.  Bsamwxll,  F.R.S., 
Chainnan  of  the  Counoil. 

KcnrxMBBB  23.— **The  Stor^  of  Electricity."  By 
Prof.  Stlvaitds  Tboictson,  D.Bo. 

KotVDfBKB  30.— <*The  Distribntion  of  Time  by  a 
System  of  Fkiemnatio  docks."    By  J.  A.  Bbblt. 

Dbcbxbsb  7. — "The  American  System  of  Heating 
Towns  by  Steam."  By  Capt.  Douoias  Galton,  C.B., 
F.B.S. 

DBCQDCBacB  14. — *'Eleotrio   Lighting   at   the  Paris 
Exhibition."    By  W.  H.  P^ebcs,  P.B.S. 


"  Tools  and  Cuttiag  Edges.'*     By  D.  A.  Aiid. 
"The  Teaohing  of  Forestry."    By  ColosilG.I 

PSIBSON. 

**  The  Art  of  Turning."     By  P.  W.  Hasltjck, 


At  tiie  meetings  after  Christmas,  the  following 
papers  (among  others)  will  be  read : — 

"  Practical  Hints  on  the  Manofactore  of  G^elatine 
Emulsions  and  Plates  for  Photographic  Puiposes.**    By 

W.  EL  BXTBTON. 

"Stained  Glass  Windows."     By  Lewis  Fobexait 

DAT. 

"  Photometric  Standards."    By  Harot.t)  Dizow. 
"Telephonio  Communication."    By  LxEnr.-CoL.  C. 


FOBEION  AND  OOLOIOAL  SECTION. 

The  meetings  of  this  Section  will  take  pL 
on  the   following   Tuesday  Evenings,  at   Eij 

o'clock : — 

January  31 ;  February  28  ;  March  21 ;  April  4, ! 
May  23.  

Applied  Chemistry  aitd  Physics  Sectios 

The  meetings  of  this  Section  will   take  pi 

on  the  following  Thursday  Evenings,  at  £i| 

o'clock : — 

January  26  ;  February  23  ;  March  9,  30 ;  April 
May  11.  

Indian  Section. 

The  meetings  of  this  Section  will  take  pi 
on  the  following  Friday  Evenings,  at  Ei| 
o'clock : — 

February  17  ;  March  17,  31 ;  April  21 ;  May  12, : 


E. 

"The  Causes  and  Bemedies  of  Bad  Trade."  By 
WizoKB  B.  BaowznB,  M.A. 

"  The  Katiye  Tribes  of  the  Hudson's  Bay  Temtoriee." 
By  Da.  Bab,  F.B.S. 

*<  Hie  Manufacture  of    Ordnance."     By  Colokel 

MilTTAIfP. 

«  Some  Practical  Aspects  of  Beoent  Inyestigations  in 
Nitrifioation.'*    By  B.  WABiNcnoN. 

"  Ttk»  Production  and  Use  of  Qas  for  Punoses  of 
Heating   and    MotlTC    Power."     By    J.     Embbson 

BOWBOH. 

"Qas  for  Lighthouses."  (Illustrated  by  an  ezhi- 
bition  of  some  of  the  gas  flames  and  apparatus  used  in 
lighthouses.)    By  John  Wiohax. 

'.'The  Belation  of  Botanical  Science  to  Ornamental 
Alt"    By  F.  Edwabd  Hitlmb,  F.L.S.»  F.S.A. 
"Tb»  Uigh-pxessqie  Steam-engiQe."     By  Loftub 


'*The  Industrial    Besources  of  Ireland."     By  G. 
Anxxips  Bbyan. 

**  A  lir#w  Antisepiio  Oompoand,  and  its  Application 
to  Ihft  Ttesoratloa  of  Food."    ^y  Piav.  Bisnr,  MJL 

^  V. Tonnage  Measurement."    By  AsaoiiA   8zB  JEL 
Bmon  BoBDTOOK,  K.C.B.,  F.BJ9. 


CA3srroR  Lectubes. 

The  First  Course  will  be  on    "Some  of 
Industrial  Uses  of  the  Calcium  Compounds." 
Thomas  Bolas,  F.C.S. 

November  21,  28  ;  December  5,  12. 

The  Second  Course  will  be  on  ' '  Becent  Advan 
iu  Photography."  By  Capt.  ABmsT,  B.E.,  F.I 

January  30  ;  February  6,  13,  20. 

The   Third   Course  will   be    on     *'  Hydra 
Machinery."    By  Pbof.  Jobjx  Pebbt. 
March  6,  13,  20,  27. 

The  Fourth  Coarse  will  be  on  '*  Book  Illnfli 
tion,  Old  and  New."    By  J.  €k>iCYKS  Cakb. 
April  20;  May  1,  8,  16. 

Syllabui  of  ih$  Fint  Comrt. 

Lbotubx  I. 

Distribution  and  ccounence  of  oalfamn  in  nafe 
Carbonate  of  lime  as  Hmestone,  chalk,  marble,  oala 
shells,  &c.  Notes  en  some  of  the  fsalranm  nunc 
Short  survey  of  the  chemistry. of  oalciiim  and  o 
derivationB. 

Lauvtum  II. 

lime.  Hie  calcination  cf  tlie  eaibonate  im  iSk 
and  practice.  Jnfluenoe  of  foKeign  bo£ae  on 
quality  of  the  lime.  Most  fkyoozmbie  coiiditiflni  toi 
decomposition  of  pure  and  iiauuie  tema  of  «l 
carbonate.  Cementa  and  tiiair  veea.  Itei  i 
refractory  materiat. .  Iime-]i|^  Xhs  enlfdn 
furnace.  Liihe  monlds  fdr  xbe  '^ffintjnr  of  iNa 
BteeL  Notes  on  a  fewof  flin  UiflniiiiMtMi  irir 
uses  of  lime.  .-^  j^  t*  '  -: ". 
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liBOTUBB  III* 

Sulphate  of  lime  and  its  oooorrence  in  nature. 
Gypsum  and  alabaster.  Plaster  of  Paris,  its  prepara- 
tion and  usee.  Physical  and  ohemioal  aspects  ca  the 
setting  of  plaster.  Accelerating  and  retarding  influences. 
Soiantifio  prinoipdee  inTolved  in  some  of  the  applications 
of  plaster.    Moulding,  stereotyping,  and  other  pro- 


liBOrUBE  IV. 

Other  oaldum  compounds  and  their  uses.  The 
phosphorescent  sulphide.  lime  soaps.  Bleaching 
powo^.  Phosphates  of  calcium.  Organic  calcine 
nltfl.    The  hu^ess  of  water,  &c. 


Juvenile  Leotubbs. 

TOe  two  Juvenile  Leotares  will  be  by  W.  H. 
Pbsege,  F.B.S.,  on  "Eecent  Wonders  of  Elec- 
tricity.*' The  dates  for  these  are  Wednesday 
evenings,  December  28  and  January  4.  The 
Ijectures  will  commence  at  7  o'clock. 

Special  tickets  will  be  issued  for  these  lectures, 
due  announcement  of  which  will  be  made. 


Admission  to  Meetinos. 

Members  have  the  right  of  attending  all  tha 
Society's  meetings  and  lectures.  They  require  no 
tickets  (except  for  the  Juvenile  Lectures),  but  are 
admitted  on  signing  their  names.  Every  Member 
can  admit  two  friends  to  the  Ordinary  and  Sectional 
Meetings,  and  one  friend  to  the  Cantor  LeotureB. 
Books  of  tickets  for  the  purpose  have  been  issued 
to  the  Members,  but  admission  can  also  be  obtained 
on  the  personal  introduction  of  a  Member. 


Annual  General  MEETDra. 

The  Annual  General  Meeting  will  be  held  on 
Wednesday,  June  28,  at  four  o'clock. 

The  following  is  a  table  of  dates  of  the  Evening 
Meetings  of  the  Society,  subject  to  such  alterataon 
as  may  be  found  necessary  :— 


1861. 

!N^0VBMBEB 

"Dbcmmbmm 

1882. 


Afbi 
Mat 


•  .•••••.•...••  •.••  •••. 


CANTOR 
LECTURES. 


Monday. 


21  28  — 

6  12 


80 

6  13  20  

6  13  20  27  — 
24—     —4  —  26 

1     8  16 23  — 


FOREION  AND 

COLONIAL 
MEETINGS. 


Tuesday. 


31 

28  — 

21 


ORDINARY 
MEETINGS. 


Wednesday. 


"  16  23  30 
7  14 


—  11  18  25  — 
1  8  16  22  — 
1     8  15  22  29 

—  19  26  

3  10  17  24  31 


APPLIED 

CHEMISTRY 

AND  FHYSIGB 

MEETINGS. 


Thursday. 


—  26 

—  23 

9 23 

—  27 


■Mtatf  ' 


INDIAy 
MERHNGS. 


Zriday. 


17  — 

—  17  —  81 

—  21 

12 26: 


Thb  Ghaib  will  be  taken  ax  Eioht  o'clock  at  bach  of  thb  abotb  Msmiras. 


MISCELLANEOVS. 


THE  CULTIVATION  OF  THE  BAHEH  PLAKT. 

The  rameh  plant  possesses  qualities  and  merits  of 
the  highest  vsune  for  textile  industries,  and  in  the 
-whole  of  Europe,  Consul  Stanton  states,  that  Franoe 
alone  has  attempted  the  industrial  development  of  this 
Chinese  plant,  and  the  attempt  has  met  with  such 
Buocess  as  to  give  that  country  a  decided  advant^e 
orer  other  European  manufacturing  ooimtries.  At  we 
present  time  the  cultivation  makes  great  prog^ressin 
Doathem  France,  Corsica,  and  Alffiers,  and  a  practical 
process  has  lately  been  discovered  for  separating  Ihe 
fibres  from  the  stems.  The  plant  belongs  to  the  nettle 
family,  and  although  stingless,  is  similar  to  the  stinsing 
nettle  in  the  form  both  of  its  leaves  and  brandies, 
havingi  however,  a  much  more  luxuriant  growth.  Hie 
bnuw^es  grow  straight,  and  in  bunches,  and  are  oom- 
poaed  of  »  brittle,  woodv  substance,  flDed  with  ]^th, 

jid  iiimmiid«A  wm  %  sbrous  covering  whkht  in  ite 


turn,  is  covered  with  a  thin  sldn  or  zind.    The  fibres 
are  bound  together  by  a  resinous  snbstanoe,  which  i» 
more  difficult  to  dissolve  than  that  oontainad  in  flax 
and  hemp,  and  from  this  droumstanoe  the  setting -of 
the  rameh  plant  is  more  laborious  than  hemp  and  flax, 
though  the  hackling  of  the  stems  is  less  arduous.    The 
propagation  of  the  plant  may  be  eftiected  by  scadiy 
htyers,  or  cuttinffs  ;  but  as   the   reproduotjon   from 
seeds   is   generaUv   alow   and    unoertainy   slips    Mud 
layers  are  more  often  used.    The  rameh  is  a  r*****"^*V 
and  not  like  flax  and  hemp,    an  annuali   and    ita^ 
strength    and    fertility   increases  with   its    age  ;   it 
withstands   both   drought   and  damp,    but    is    ftatjf 
susceptible    to   frost.      Even    after    xrost,    howsvov 
it  is  only  the  first  crop   which   is  lost,   since  the 
roots,    which   penetrate   the   ground  to  a  depth  of 
about  a  foot,  are  seldom  affected,  and  soon  put  fotih. 
new  shoots.    Its  g^wth  is  imusually  rapid,  and  even  in 
Franoe  it  attains  annually  a  height  of  from  six  to  eight 
feet.    In  its  home,  however  (China  and  Bengal)^  it 
attains  the  height  of  15  feet.    Byeutting  the 
ther  have  attained  a  height  of  three  f^, 
ana  finer  fibres  are  obtcuned,  the  plant 
shoots  continually.  TV^\aw^i^^"^^a«^ ^^**^-^SS 
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telisively  used  in  China,  while  the  green  ones  afiPord 
excellent  cattle  fodder.     On  account  of  its  Inzuriant 

Sowth,  extensive  manuring  is  requisite ;   and,  with 
e  exception  of  this  manuring,  and  the  careful  manner 
in  which  it  must  be  done,  the  cultivation  of  the  rameh 
is  of  the  simplest  kind,  and  with  due  care  for  frost,  it 
may  be  planted  at  any  season.  The  planting  is  generally 
in  rarrow,  ten  inches  deep,  and  a  yard  apiut,  the  plants 
being  set  out  at  intervals  of  a  yard.      Hoeing  and 
dig^ng  are  only  necessary  the  first  year,  the  plant 
growing  af terwutls  with  such  luxuriance  as  to  smother 
all  weeds.    In  the  spring,  and  after  each  cutting,  hoeing 
is  gimeraliy  resorted  to ;  and  if,   at  the  approach  of 
winter,  the  earth  is  heaped  up  round  the  roots,  to  protect 
them  from  frost,  the  branches  increase  rapidly  in  num- 
ber, the  first  g^wth  yielding  from  throe  to  four,  the 
second  from  six  to  cignt,  the  third  from  ten  to  twelve, 
and  the  fourth  (this,  however,  is  only  in  warm  climates), 
from  sixteen  to  twenty  branches.    The  poruninry  results 
so  far  obtained,  are  most  eatiafactory.     It  is  maintained 
that  the  rameh  plant  will  yield  a  crop  worth  from  £-56 
to  £80  per  hectare  (2 '47  acres) ;  and  assuming  that  three 
cuttings  are  annually  obtained,  there  would  be  a  yield 
of  from  4,000  to  5,000  kilos,  of  leaves  alone,  which 
would  cover  all  the  expenses  of  cultivation.  In  addition 
to  this,  there  would  be  from  1,500  to  2,200  kilos,  of 
fibres,  from  which  1,200  to  1,500  kilos,  of  white  linen 
could  bo    spun.     The    tenacity  of    the    rameh    fibre 
is  30  per  cent,  greater  than  that  of  flax,  and  in  conse- 
quence of  this  tenacity,  it  has  for  many  years  been  used 
in  China  in  the  manufacture  of  many  articles,  in  which 
solidity  is  absolutely  necessary.     In  China  from  fibres 
of  this  plant  the  coarsest  nets  arc  woven,  and  fabrics 
which  surpass  in  gloss  and  delicacy  the  finest  battiste. 
As  with  flax  and  hemp,  the  first  operation  is  to  separate 
the  fibres  from  the  resinous  substance  which  unites 
them ;  this  is  effected  by  steeping    in   water.     The 
Belgians  have  recently  substituted  for  the  old  plan,  a 
new,  more  rapid,  and  healthier  process,  which  produces 
an  excellent  commercial  result.    Large  square  cemented 
vats  are  used  ;  in  these  the  branches  are  laid,  then  water 
is  }>oured  on  and  kept,  for  fiax  and  hemp,  for  one  or  two 
days,  and  for  rameh  from  five  to  six  days  ;  to  the  water 
one-half  per  cent,  of  the  weight  of  the  branches,  of  pul- 
verised charcoal  is  added,  and  the  same  quantity  of  car- 
bonate of  soda  or  potash,  and  throughout  the  process 
the  vats  are  kept  carefully  closed.  In  this  manner  decom- 
position takes  place  slowly,  and  the  fibres  are  protected 
nom  the  injurious  effects  of  the  exhalations  of  sul- 
phureted  hytLrogen.   After  the  gluten  is  dissolved  from 
the  fibres,  they  have  only  to  be  separated  from  the  woody 
tissue;  this  is  effected  by  hackling,  which  was  formerly 
^owly  and  arduously  done  by  hand,  but  is  now  i)erf  ormed 
by  machinery  in  a  very  simple  manner.     The  branches 
are  passed  suocessively  through  four  pairs  of  rollers, 
ivhion  destroy   the  woody  tissue ;  then  the  hackling 
done  by   two   pairs  of   grooved   cylinders,  which, 
rj  a  movement   backwards  and  forwards,  rub    and 
Aetaiae  the  fibres  from  all  impurities;  a  third  machine, 
which    consists  of   a   hollow    cyclinder   inclosing    an 
axle,  does  the  combing.    This  axle  is  provided  with 
a  number  of  whips,  which  beat  the  fibres  continually  ; 
the   fibres   enter   the    cylinder  at  an  opening  in  the 
side,  the   dust   is  removed  by  a  ventilator,  and  the 
branohefl  reduced  to  the  finest  fibres,  leave  the  machine 
prafectly  deansed,  and  after  bleaching  are  ready  for 
^mnning.    In  consequence  of  the  silky  character  of  the 
nbre,  it  is  necessary  to  fasten  the  warp  tecurely  to 
prevent  its  being  pulled  out  when  weaving.     Special 
attention  is  also  paid  to  the  dyeing  to  ensure  fast 
ooloiirB.    In  France,  measures  have  been  taken  for  the 
mannfaotore  of  elegant  rameh  stuffs  on  a  large  scale, 
either  from  rameh  for  table-doths,  and  furniture  cover- 
ings, or  mixed  with  wool  and  ailk  for  draperies,  and  it 
is^s  cminion  of  those  engagped  in  the  manufacture  of 
textile  fabrics  that  the  time  has  arrived  when  this 
material  will  play  a  great  rfile  m  Uix^(\a  \n!i\)«^ziai. 


C0BBE8P0HDEVCK 


PISTACHTA  OUM- 

Some  time  ago  I  read  in  your  Jovmrnl  (tqL  xxiz., 
p.  596),  that  Mr.  Thoe.  Chriety,  F.L.8 ,  offered  to 
supply  any  of  your  readers  with  samples  of  a  nev  gam 
called  Piitaehia  lerelnnthu*^  so  that  it8  value  u  an 
article  of  commerce  might  be  tested.  Having  proearBd 
a  sample  of  this  g^um,  I  will  now,  if  yon  have  ^»oe  to 
spare  in  your  valuable  Joumai,  give  you  a  few  puticn- 
lars  as  to  my  experiments  with  it,  which  will  pzcre,  ia 
my  opinion,  its  luture  commercial  value. 

This  new  gum,  which  is  soluble  in  oil,  tarpentine,  aci 
alcohol,  is  of  a  light  yellowish  colour,  and  has  an  agree- 
able odour  of  mastic. 

If  the  Pistachia  gimi  is  mixed  with  common  ress. 
soda  of  a  strength  of  25  degrees  has  no  soluble  acti-x 
on  the  grum,  and  soda  of  a  strength  even  far  g^reater  tium 
25  degrees  has,  no  more  than  water,  any  effect  on  tt« 
unadulterated  Pistachia  gum.  These  facts  alone  are  a 
sufficient  proof  of  the  vsdue  of  this  fpam,  for  the  mes  to 
which  I  have  subjected  it  in  my  experiments. 

It  is  well  known  that  most  of  the  gums  or  resins  c^r 
used  in  the  manufacture  of  varnish  are  soluble  in  tfj^^ 
and  therefore  yield  to  the  action  of  soap  in  a  short  spft:« 
of  time.  Now,  the  varnish  made  with  Pistachia  pn 
possesses  many  advantage  over  the  ordinary  vAnii4:, 
for,  besides  being  waterproof,  it  does  not  in  any  «t 
yield  to  either  tihe  action  of  soap  or  soda,  and  it  cu 
also  be  advantageouslv  used  for  oilcloth. 

I  found,  after  further  experiment,  that  when  kft  is 
contact  with  the  open  air,  this  new  varnish  tbickeij 
very  quickly,  which  renders  it  a  valuable  acqui^tioo  r^ 
painters  on  glass  and  porcelain,  both  as  a  snbstitntp  f : 
the  burning  process,  or  to  mix  with  the  colour*  lov 
used. 

The  colour  of  this  varnish  can  be  made  of  differ^! 
shades,  varying  from  a  light  grey  to  a  beautiful  dir'i 
brown,  and  it  has  the  same  appearance  as  the  nrdiaiiT 
varnish.  Pistachia  gum,  while  of  a  similar  chan^.-ttr 
and  of  the  same  basis  as  Venetian  turpentine,  u  ^^ 
more  important  in  its  composition,  which  ought  to  Tender 
it  valuable  for  commercial  and  medicinsd  purpoees.  isA. 
I  may  add,  in  conclusion,  that  Pistachia  terehinlhw  gmt. 
as  a  varnish  and  paint,  in  my  opinion  will  become  i^ 
the  future  of  g^at  value  for  these  purposes. 

Jules  Gbets. 

ronder^»-end. 


SCIENCE  TEACHING  IN  SCHOOLS. 

The  following  may  interest  the  readers  of  the  Sx^n 
of  Arts'  Journal^  as  affording  a  practical  illustratioc  Jf 
the  ease  with  which  the  elementary  scientific  notix; 
that  have  the  most  direct  bearing  on  daily  life,  mar  be 
introduced  in  the  schools  of  the  people. 

The  views  I  had  long  entertained  canceminff  dk^ 
introduction  of  useful  knowledge  in  the  ediKition  d 
the  masses,  received  in  1870  mu^  enoouragement  fran 
the  adoption,  by  the  London  Schocd  Boazd,  of  Dr.  Glid- 
stone's  plan  for  initiating,  at  an  early  age,  by  eipax- 
mental  as  well  as  visnu  means,  elementaty  Bockn 
about   Common  Things,  and  diir  mini  tiny  pneliea! 
germs  of  thoughtful  devemeai.    I  natvaSy  liaai 
anxious  to  show  how  oonvezdently-  the  ****t*^«w  fgr 
progressive  lesKms  in  phyrios,  nnfimirt  i  ■    anl  pkjf 
Biology,  contained  in  my  '*  Boienoe  made  iagf*  Oaum 
of  t^  leotniea,  might  serte  lor  dareloou^  im  tlK  av* 
cessive  standards  of  primaiy  ■'Jwi^^  nmHedlgc  tat' 
ducive  to  health,  oomrnmn  WBom^  and  inflniiiiil  aaee* 
In  order  to  indicate  how  this  aUit  ba  doas  w^ 
effeotuallT,  I  invited  the  teaohanoffbolb  nuMcf* 
Metropoutan  Botid  Sohoola  to  attwO,  im  tha 
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of  1880,  a  special  deliyery  of  the  conne.    B7  permiosion  time  consist  of  information  diieoUT  meeting  the  xe« 

of  the  heaa-master,  Dr.  Wormell,  it  was  given  at  the  quirements  of  Daily  Life ;  it  shoold,  in  faot^  pireoiieLy 

Middle-Class  Schools  in  Cowper-street,  where  a  full  teach  that  knowledge  whic^  everyone  ought  to  poesoso ; 

ooUection  of  my  apparatus  ana  diag^rams  was  in  con-  and,  accordingly,  making  aUowanoe  for  certain  natural 

fltaat  use  by  Mr.    J.    Bower,    one  of    the    science  distinctions  of  sex,  and  £)r  a  few  differences  depending 

masters,  who  added  appropriate  pedagogic  remarks  and  on  local  circumstances,  or  deficient  resources  it  should 

advice.    The  attendance  of  the  teachers  was  numerous,  be  obligatory  and  uniform.    It  should  be  moulded  on 

and  their  satisfaction  rery  encouraging,  as  was  also  the  an  official  programme,  prepared  by  thoroughly  com- 

manner  in  which  a  considerable  number  of  them  passed  petcnt  educationalists,  which  would  indicate,  with  elastio 

a  SDedal  examination  held  on  the  so-called  "  open-  outlines,  the  course  to  be  pursued,  and  supply  altema- 

hanoed  "  system.  natives  for  abnormal  circumstances. 

My  next  step  was  to  place  a  collection  of  '*  Science  T.  TwiHina. 

made  Easy"  apparatus  and  diag^rams  at  the  disposal  of  Twickenhani. 

the  London  Sdiool  Board,  for  l^uig  circulated  seriatim,  ■ 
by  way  of    experiment,   to  seven  Board   schools  in 

Tarious  parts  of  the  metropolis,  duly  supplied  with  BOILERS  OF  KITCHENERS, 
copies  of  the  ten  lectures,  and  with  **  Suggestions  "in  ^,  ,,,  ,..  *\_*  • 
a  pamphlet  form,  for  their  adaptation  to  juvenile  ^  houfleholders  are  now  begmnmg  to  look  forward 
instruction.  Each  school  in  its  turn  has  the  use  of  a  ^  *^e  winter  with  its  consequent  frosts,  and  as  the  old- 
lecture-box  for  at  least  a  fortnight,  at  the  end  of  which  fashioned  kitchen  ranges  arc  being  entirely  superseded 
term  the  multifarious  contents  are  inspected  by  my  ^J  *^®  modem  kitchener,  it  seems  to  me  very  desirable 
Q>eoial  agent,  cleaned,  replenished  and  packed  for  bekig  *^*  *^©  ^*«®  of  these  should  be  properly  and  thoroughly 
transmitted  to  the  school  next  on  the  list.  The  scheme  understood.  I  find  that  in  the  ordinary  dwelling 
may  seem  an  intricate  one,  but  it  is  progressing  liouses  now  being  built,  or  those  of  recent  construction, 
admirably,  thanks  to  the  intelligent  management  of  ^^  ^<'«**'*  ^^^  kitchener  is  the  most  frequently  used, 
my  secretfiiy,  who,  from  the  Economic  Museum,  directs  *^^  **^  ^^  ^®  boiler  placed  at  the  back  of  the  range, 
eaoh  detail  of  the  proceedings ;  and  to  the  exemplaiy  ^^  o^*  o^  ^^^  o^  ^o  ordinary  members  of  the  house- 
promptness  and  regularity  with  whidi  the  Stores  De-    ^oj^.                ^    ^,     .            .      ,  .         ^  ^, . 

partment  of  the  School  Board  effects  the  transfer  of  ^  addition  to  the  impracticability  of  getting  at  this 

the  boxes  from  school  to  school.  ^  clean  it— a    very  important  <fM-advantage— there 

Though  the  experiment  is  not  yet  entirely  completed,  seems,  in  the  event  of  a  sudden  and  sharp  frost,  mat 

it  has  become  evident  that,  should  the  London  School  danger  of  its  burstmg,  if  the  pipes  leadmg  to  and  Jrcm 

Board  be  inclined  to  follow  up  the  system  thus  initiated,  <^^e  same  to  the  hot- water  supply  should  by  any  means 

a  comparatively  limited  number  of    **  Science  made  become  frozen.                 ,        ,     ,     .               .      ,        , 

made  Easy  "  sets  would  suffice  to  meet  the  require-  There  ought  to  be,  and  no  doubt  is,  some  simple  and 

ments  of  the  chief  schools  of  the  metropolis.    They  economical  device    that    could  be    adapted  to  these 

might  be  supplied  by  Messrs.  Griffin,  of  Garrick-street,  5*p^®^®^  (wittiouthaving  to  teke  out  ^« '®:"J?S*.?'^» 

Covent-garden,  who  have  lately  coi     "      "  ^"    ^"^ '"  ~ 
set  for  the  American  Government, 

contract  for  the  periodical  inspection -               -i          ^         vi 

a  charge  which,  according  to  my  experience,  would  be  ^^  meml^rs  to  suggest  a  remedy,  and  enable  every 

moderate.    A  far  more  important  pomt,  however,  is  the  householder,  so  disposed,  to  avail  himself  of  such  sug- 

aatisfaotion  with  which  the  masters  appear  to  diroense  gestion,  and  to  sleep  peacefully  m  his  bed  without  the 

this  practical  instruction,  and  the  pleasure  with  which  'ear  haunting  him  of  being  suddenly  blown  out  of  it 

theoMUiren  appear  to  receive  it.    I  cannotdo  better  some  frosty  morning ;  and  at  the  same  time  render  him 

than  quote  on  this  score  a  letter  just  received  from  the  ^^^^  ^""^  ^7  anxiety  of  finding  his  domestics  the 

headmaster  of  one  of  the  schools,  which,  being  among  victims  of  the  new  and,  at  present,  imperfectly  under- 

the  first  on  the  list,  has  completed  the  use  of  the  ^^^^^  substitutes  for  the  old  open  kitchen  ram^. 

course : —  ^^^^^^^^_^^^^^^^    ^'  ^'  "  • 

**  The  masters  (including  myself)  liked  the  lessons  ' 
Tery  much,  and  the  boys  looked  forward  to  them,  so 

much  so,  that  we  had  the  highest  attendance  on  the  NOTES    ON    BOOKS. 
days  the  lessons  were  given,  and  it  was  considered  a 

severe  punishment  to  be  sent  into  another  room,  and  • 

thus  lose  the  science  lessons 'ITianking  Teehnioal  Vooabnlary  (English-Freneh)  for  Seiaatiflo, 

you  very  much  for  the  opportunity  you  have  nlaoed  in  Technical,  and  Industrial  Btndents.    By  D.  F.  J. 

my  way  of  having  pleasmg,  useful  lessons,  so  admirably  Wershoven.      (London :   Librarie  Hachette  et  Oie. 

illustrated,  given  m  my  school,  I  remam,  ^ours,  &c."  1881.) 

It  is  essential  to  make  a  dear  distinction  between  a 

system  of  connected  and  progressive  lessons,  carefuUy  The  words  andphrases  given  in  this  book  are  airan^ 

selected  with  a  view  to  practical  utiUty,  from  the  ^^er  the  great  headings  of  physics  and  m^ianics, 

ffeneral  range  of  natural  science,  and  the  plan  which  chemistry  Md  met^urmr,  machmery  and  manufaoturee, 

has  hitiierto  prevailed,  of  teaching  detached  branches  of  ^^  ^  index  of  EngMi  words  affords  <^  reate  an 

science  as  "special  subjects,"  with  a  view,  perhaps,  ^  ^rj^  ,!*®  clMs^cation.    A  hst  of  the  L^ 

rather  to  the  best  chances  of  pecuniary  results,  than  to  r^^*^^"***»  ^^  German  names  of  timber  trees 

the  prospective  occupations,  and  consequent  require-    ^  added.  

ments  of  the  children.     Special  attainments  in  science  ^                     ^«.          .—    .•        ^.., 

and  art  need  not  be  excluded  in  tiie  highest  standards,  Beports  on   the  Bstete  of  Sir  Andrew  Chadwiak,.  Md 

but  they  are  best  acquired  in  that  secondary  instruction  *^e  recent  proceedings  of  the  Chadwick  Association 

to  which  so  much  attention  is  being  devoted,  among  the  ^   reference   thereto,  by   Edmund  Chadwick   and 

more  enlightened  of  the  industiial  communities  of  the  Jaiaes  Boardman.    To  which  is  prefixed  the   Life 

Continent,  and  which  amongst  us  is  mainly  represented  »^!M?»*?^  ^  ^^  Andrew  Chad  widr,  by  John  Old. 

by   Evening  Classes.     Thw  secondary  instruction  in  field  Chadwick.   (London :  Simpkm,  Marshall,  and  Co. 

aoience  should  diverge  freely  into  the  various  channels  1881.) 

of  industrial  employment.    Primary  science,    on  the  Sir  Andrew  Chadwick  died  in  the  y^5*:'*^^^&^ 

contrarY,  whilst  it  should  serve  as  a  general  foundation  age  of  84,  leaving  a  considerable  pion^i^^^  \^^S 

to  speoial  secondary  attainments,  BbmM  at  the  same  ^  which  haa^'««n.Tai^\A^\iis^«s=s^^'^'^^^^^ 
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Mr.  J.  O.  Chadwick  baa  described  fully  tbe  various 
inoideiits  connected  witb  tbe  carrying  out  of  tbe  will 
and  its  numerous  codicils,  and  bas  also  given  an  account 
of  tbe  early  bistory  of  tbe  Cbadwicks. 


OEHEBAL  NOTES. 


Vanufaetnrers'  and  Mill  Owners'  Mutaal  Aid 
AiiOOiation. — An  Association  bas  been  incorporated  by 
Act  of  Parliament,  1 881 ,  under  ibis  title,  for  me  purpose 
of  facilitating,  as  for  as  manufactories  and  mills  are  con- 
cerned, tbeoDJects  proposed  by  the  Act  of  1876,  for  pro- 
venting  the  pollution  of  rivers,  and  also  for  the  utilisation 
of  waste  products.  The  secretary  {pro.  tern.)  is  Mr.  J. 
Breease,  and  tbe  office  is  at  No.  5,  The  Sanctuary,  Westmin- 
ster, 8.W. 

Canadian  Fisberiei. — The  supplement  to  the  report 
of  the  Minister  of  Marine  and  Fisheries  for  1 880-81  contains 
much  information  relating  to  tbe  value  of  the  flsbcrios  of 
Canada.  Tbe  total  value  of  the  catch  in  the  Provinces 
amounted  to  14,600,000  dollars,  in  1880  and  to  13,529,250 
dollars  hi  1879,  an  increase  for  the  past  year  of  nearly 
1,000,000  dollars.  The  following  statement  shows  the  value 
of  ^0  yield  of  each  of  tbe  principal  varieties  of  fish : — 


Dels. 

Cod 4,534,000 

Salmon 645,427 

Haddock    406,076 

Wbiteflsb 203,018 


Dels. 

Mackerel 2,178,966 

Herrings 1,511,012 

Lobsters 2,143,312 

Trout 134,897 


Tbe  codfish  is  obtained  chiofiy  in  Novia  Scotia,  where  the 
yield  reached  2,497.839  dollars,  and  in  the  Oulf  of  St. 
Lawrence,  within  the  Province  of  Quebec,  where  it  was 
1,628,000  dollars.  Mackerel  and  haddock  arc  obtained  most 
laively  in  Nova  Scotia ;  herrings  in  New  Brunswick;  lobsters 
in  JNew  Brunswick,  Prince  Edward  Island,  and  Nova  Scotia ; 
salmon  in  British  Columbia ;  and  trout  and  whitefish  in 
Ontario. 

South  Afirioan  Biamonds.— According  to  T/ie  Colonies 
and  India,  the  gross  weight  of  diamonds  contained  in  pack- 
ages passed  through  the  Kimberlcy  post-office,  in  1 880,  was 
1,44<ribs.  12  oz.  avoirdupois,  the  estimated  value  being 
£3,367,897.  These  figures  compare  with  1,174  lbs.  and 
£2,846,631  in  1879:  1,150  lbs.  and  £2,672,744  in  1878; 
903  lbs.  and  £2,112,427  in  1877 ;  and  773  lbs.  and  £1,807,532 
in  1 876.  The  annual  value  of  the  mines  in  the  Kimberley 
division  owned  at  the  end  of  1 880  by  the  Government  and 
the  London  and  South  African  Exploration  Co.  is  esti- 
mated as  follows :— Kimberley,  £4,000,000  ;  Old  Be  Beer's, 
£2,000,000;  Du  Toit's  Pan,  £2,000,000;  Bullfontoin, 
£1 ,600,000.  At  the  end  of  last  year  22,000  black  and  1 ,700 
white  men  were  employed  at  these  mines.  From  the 
Kimberley  and  Old  De  Beer's  mines  alone  diamonds  to  tbe 
extent  of  8,200,000  carats  are  annually  raised,  while  the 
other  two  mines  above  named  yielded  300,000  carrats  last 
year.  At  the  diggings  on  the  Yaal  Biver  about  250  men 
were  at  work  last  year.  The  other  important  mining  in- 
dustries of  the  Colony  are  the  copper  mines  of  Namaquuand, 
from  which  last  year  15,310  tons  of  copper  were  exported, 
▼alufid  at  £306,/90.  From  tbe  manganese  mines  in  the 
Faarl  division,  206  tons  were  export<Mi ;  while  at  the  coal 
mines  in  tha  Wodebouse  and  AlMrt  divisions  about  1,000 
tons  were  raised.  The  salt-pans  in  Simon's  Town,  Malmes- 
bury,  Piquetberg,  Fraaerburg,  Uitenbage,  and  Cradock 
vielded  about  9,000  tons  of  salt.  Mineral  springs  abound  in 
the  Colony,  manv  of  them  being  well  resortM  to,  but  aocom- 
modatian  for  viators  is,  as  a  rule,  indifferent. 


By  ComeUus  Walford,  F.S  S.     (London :  Printrf  f- 
private  drculation,  1881.)     Presented  by  tbe  Xutht. 

Plan  to  Liquidate  tbe  National  Debt  witb  le*  tbi 
tbe  Cost  of  Interest.  By  Frederick  N.  Ntrvoccfc 
(London:  "Rffliig^^m  Wilaon.)  Presented  bj  tl^ 
Author. 

Ludgate-hill :  Past  and  Prwent.  By  W.  P.  Twlotr 
(London:  Oriffitb  and  Farran,  1881.)  Prcsenied  ly 
the  Author. 

Sdenoe  for  All.  Vol.  iv.  Edited  by  Robert  BromT, 
M.A.,  Pb.D.  (London:  Casaell,  Petter,  Galpin,  au 
Co.,  1881.)    Presented  by  the  Publishers. 

Reports  on  tbe  Estate  of  Sir  Andrew  Chadwick  and  tb^ 
recent  proceedings  of  tbe  Chadwiok  AssociAtif^  ly 
Edmund  Cbadwi^  and  James  Boardman,  to  whidi  i> 
prefixed  the  Life  and  History  of  Sir  Andrew  Chadwick, 
by  John  Oldfield  Chadwiok,  P.S.S.  (London :  Sin^Jaa, 
TirnrBViiLll^  and  Co.,  1881.)     Presented  by  tbe  Author. 

Tecbnioal  Vocabulary  (English-Frencbyfor  Stvdeore. 
By  Dr.  F.  J.  Wersboven.  (London :  Machette  ani 
Co.,  1881.) 

Birmingham  Liventors  and  Liventions.  By  Bichii^ 
B.  Prosser.  (Birmingham:  **Jonmal"  Printinr 
Works,  1881.)    Presented  by  tbe  Author. 


TEX  LIBBABY. 


Hie  following  works  have  been  presented  to  the 
library  :^- 

An  OotUae  History  of  the  Hanseatio  League,  moie 
IMutiooIariy  in  its  beaxinga  upoa  '&&i|fddi  OsmmaBw. 


XEXnvaB  FOB  THE  SMBVIBQ  WSEX. 

MosTDAT,  Nov.  14...TDstitate  of  Burveycm,  12,  Great  G«ir- 
stroet,8.W.,8p.m.  Opening  Addreas  b]r  lh«  PRaidei*- 
Mr.  Edwud  Byde. 

Boyal  Qeographioal,  TTniyenity  of  London*  Boxliii^^x- 
gardenn,  W.,  8^  p.m.    Opening  Meeting  of  tb**  Srfwx. 

Societj  of  Chemioal  Induatry,  Burlington^ioiue,  W .  7; 
p.m.  1.  Address  by  the  Cbaizman,  not.  Abel-  2.  It 
Messel,  **  The  Want  of  Unif oimity  ia  Tables  o<  Specit: 
Gravity." 


TuuDAY,  Not.  16... Civil  Engineers,    S5,   Great 

Westminster,  S.W.,  8  p.m.     DiscTunon   on  Xr.    . 
Wood's  paper,  "Iron  Permanent  Way." 
Statfstioal,  Soxnerset^ionae-tetTBoe,  Stnuid,  W.Ct^P- 
Opemnff  Address,  on  tbe  LAod  QnestiODi,  by  thi:  Pick- 
dentlHr.  J.  Caird). 

WaDXESDAT,  Nov.  16...B00ISTY  OT  ABT8,  Jolm-itiv^. 
Adelphi,  W.G.,8p.ni.  Opening  Meeting  of  tbe  !Sc«»-3. 
Address  l^  Sir  Frederick  J.  BramweU  ■[^ChafTman  sf  =: 
Counca). 

Lastituto  of  Bankers  (in  the  Tbeatro  cf  tbe  Uni'z 
Institution,  Finsbury-dmia,  E.G.},  7  pjn.  Mr.  £birivii 
Hamilton,  ^'IConeyand  Barter.** 

Meteorolo^fial,  86,  Great  George-street,  8. W..  7  p  vl  I 
Mr.  G.  J.  Bymons,  "The  Gale  that  pawed sitm ::-- 
British  Isles,  October  13th  and  14Ui,  1861."  t.  Mr.  J 
Wallace  Peggs,  **The  Structural  Damage  casffdrT 
the  Gale  as  mdicative  of  Wind  Faroe.**  .^  3fr  C.  !^ 
Pearson,  **  The  Meteorology  of  Mosiifferpore.  I^:fa»' 
18B0." 

Geological,  Bnrlington-hooae,  W.,  8  p.m.  1.  TtsMOf^ 
J.  w.  Dawson,  **  Notes  on  iVotofcjti/w  and /Vidk^^'' 
tram  the  Denbigfasfaire  Grits  of  Oonren,  North  Wala ' 
Dr.  Henry  Hicks,  **  Additiosial  Notes  en  th»  Lk^ 
Plants  ftom  the  Fenny-giog  Slate-oaimy,  near  Qwe« 
North  Wales."  8.  Mr.  £.  £.  Beny,  **Ana]yBsoien 
Bocks  from  the  Ghamwood-Fdrat  Xhstnct.**  Oc- 
mnnicated,  with  Notes,  by  IVof .  T.  O.  Bmme^ 

Archawlogiml  Association,  38,  SaAvflle  ■tiett,w.,gp-P- 
Opening  Meeting  of  Hnasioin  1.  Ptof .  Hsjtor  Lr«v> 
«*TheBooig  vffifBr,  Cairo.*'  9.  3fr. GoKdom X. EQii 
••The  Measnrements  of  Ptolemy  ia  P^nt*^  to  tbt 


Wertem  PortioB  of  Britain.'* 

Thubsdat,  Nov.  17..  Jtpyal,  Bnxlingtim-boaae^  W.,  4.90  pa. 

linnean,  Bailingt4)n-honse,  W.,  8|uq.  BvJoimubMii 
''The  Benee  of  Ooloor  ■*»>***ir  ^m— *^  of  ^ 
Animals.*'  S.  Mr.  a  B.Gla^,  •'AHnipiUR 
BotFIgoMdinEBgUshBotauiar.'*  S.  Fkof.t.&CobWi. 
«*New  Entoaoon  ttom  HurOitilbh.'"  4.  Mr.  B.  Im 
ljftM±,  "AOimtrtvaaieefiQrGRMinrtiliMliaili  Bm«« 
purpura,**  6.  Sir  John  Ijnhboak.  «*OlMrmlMi  * 
An&»  Beam  and  Want/'    ButS. 

Chsmioalf  BmUngtoDfAonni  w.f  8  p.s-     X.  Sv«  ^^^ 
stone  and  Mr. 

iliMifi  of  DoDoomorftlOB  hy 
'*ThB  f**'^***^  ^i*«*rT  of  Tkn^^m^^  T^ 

Mate  on  the  Bk&  VbniU^  QiBSSrSr 
forou^Boda 
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CONTRIBUTIONS   TO   THE   READING-ROOM. 


The  Council  beg  leave  to  acknowledge*  with  thanks  to  the  Proprietors,  the  regular  receipt  of  the 

following  Transactions  of  Societies  and  Periodicals  during  the  year : — 


TBANSACTIONS,    &C. 

Aeronautical  Society, 
ATiniml  Report. 

Amateur  Mechanical 
Society,  Joiumal. 

AmerioanChemical  Society, 
Journal. 

American  Society  of  Civil 
Eng^ineers,  TnoisactionB. 

Art  Union  of  London, 
Report. 

Bayerische  Dampfkessel- 
Reviflions-Verein,  Baye- 
risches  Industrie-und- 
Gtowerbeblatt. 

British  Association  for  the 
Advancement  of  Science, 
Report. 

Briti^  Association  of  Qas 
Managers,  Report  of  the 
Prooeedingti. 

British  Horological  Insti- 
tute, Journal. 

Charity  Organisation 
Society,  Reporter. 

Chemical  Society,  Journal. 

Colonial  Institute,  Pro- 
ceeding^. 

iEast  India  Association, 
Journal. 

farmers'  Club,  Journal. 

franklin  Institution, 
Journal. 

Geological  Society ,  Journal. 

C^eologists'  Association, 
Proceedings. 

Glasgow  Philosophical 
Society,  Poceedings. 

Index  Society,  Publica- 
tions. 

India,  G^logical  Survey  of , 
Memoirs,  Records,  and 
Palffiontologia  Indica. 

Indian  Meteorological 
Memoirs. 

Institute  of  Bankers, 
Journal. 

Institution  of  Civil  En- 
gineers, Minutes  of  Pro- 
ceedings. 

Institution  of  Civil  Engpl- 
neers  of  Ireland,  Trans- 
actions. 

Institution  of  Engineers 
and  Shipbuilders  in 
Scotland,  Transactions. 

Institution  of  Mechanical 
Engineers,  Proceedings. 

Institution  of  Naval  Arohi- 
teots,  Tnmsftotions. 


Iron  and  Steel  Institute, 
Journal. 

Lancashire  and  Cheshire, 
Historic  Society  of. 
Transactions. 

Tiinnman  Society,  Journal. 

Liverpool  Literary  and 
Philosophical  society, 
Prooeedungs. 

Manchester  Field  Natural- 
ists* and  Archeeolo^nsts' 
Society,  Report  and  ±^- 
ceedings. 

Manchester  Literary  and 
Philosophical  Society, 
Memoirs. 

Manchester  Steam  Users' 
Association,  Monthly 
Report. 

Meteorological  Society, 
Quarterly  Journal. 

Milan.  Reale  Istituto 
Lombardo  di  Sdenze  e 
Lettere,  Rendiconti 

Mus^e  de  I'lndustrie  de 
Belgique,  Bulletin. 

National  Association  for 
the  Promotion  of  Social 
Science,  Sessional  Pro- 
ceedings. 

National  Indian  Associa- 
tion, Journal. 

National  Life  Boat  Institu- 
tion, Journal. 

Pharmaoeutioal  Society, 
Journal  and  Transactions. 

Philadelphia  *  Engineers, 
Club  of,  Proceedings. 

Photographic  Society, 

Journal. 

Physical  Society  of  London, 
Proceedings. 

Quekett  Microscopical 
Club,  JoumaL 

Royal  Agricultural  Society, 
Journal. 

Royal  Asiatic  Society, 
Journal. 

Royal  Astronomical 
Sooietv,  Memoirs. 

Royal  Colonial  Institute, 

Royal  Cornwall  Poly- 
technic Sodety,  Report. 

Royal  Qeogn^phical  So- 
ciety, Proceedings  and 
Journal. 

Royal  Irish  Academy, 
Transactions  and  Po- 
ceedings. 


Royal  Scottish  Society  of 
Arts,  Transactions. 

Royal  Society,  Proceedings 
and  Philosophical  Trans- 
actions. 

Royal  United  Service  In- 
stitution, Journal. 

Schlesische  G^sellsohaft 
f  iir  vaterlandische  Cultur, 
Jahres  Bericht. 

Sodlt^  d'Acdimatation, 
Bulletin  Mensuel. 

Sooi^t6  d'Encourage- 
mcnt  pour  Tlndustrie 
Nationale,  Bulletin. 

Society  of  Antiquaries, 
Archseologia  and  Pro- 
ceedings. 

Society  of  Biblical  Arch- 
aeology, Transactions. 

Society  of  Eng^eers, 
Transactions. 

Society  of  Teleg^nph  En- 
g^eers.  Journal. 

Statistical  Socie^,  Journal. 

Victoria  Inst.,  Journal. 

Wiirttemberg,  Konigliche 
Centralstefle  fiir  Gto  werbe 
und  Handel,  Jahres- 
berichte. 

Zoolosical  Sode^,  Pro- 
ceemngps  and  Transac- 
tions. 


FEBIOniOALS. 

Agricultural  G^^tte. 
American    Architect    and 

Building  News. 
American     Gas    Light 

Journal. 
American      Pottery     and 

Glassware  Reporter. 
Architect. 
Athenaeum. 
Bombay  Gazette,  Overland 

Summary. 
British     Architect     and 

Northern  Engineer. 
British  Journal  of  Photo- 
graphy. 
British    Mercantil 

GkuEctte. 
Builder. 
Building  News. 
Builders^  WeeVi^  BfirgcsifusL. 
Capital  and  XtfiXiiQPSt^ 


e 


Ce^on      Obserrer,      and 

Weekly     Smnmaiy     cf 

Intellig^ce. 
Ceylon     Times,     Weekly 

Summary. 
Chamber    of    Araoultuze 

Journal    and    Earmers' 

Chronicle. 
Chemical  News. 
Chemiker-Zeitnng. 
Colliery  Guardian. 
Colonies  and  India. 
Design  and  Work. 
Draper. 
Electrician. 
Electridt^,  L'. 
Empire. 
Engineer. 
Eng^eering. 
Engineering  and  Building 

Times. 
English  Mechanic. 
European  Mail. 
Farmer. 

Furniture  Gazette. 
Gardeners'  Chronicle. 
Herapath'  sRailwaT Journal 
India,  Times  of  (overland 

weekly  edition). 
Inventors'      Record      and 

Industrial  Guardian, 
Irish  Builder. 
Iron. 

Iron  Age. 
Ironmonger. 
Journal  d*  Hygiene. 
Journal  of  Chu  Lighting. 
Land  and  Water. 
Les  Mondes. 
Local      Government 

Chronicle. 
London  and  China  Tda- 

graph. 
London   Iron  Trade   Ex- 
change. 
Metropolitan. 
Miller. 

Mining  JoumaL 
Moniteur  des  Arts. 
Musical  Standard. 
Musical  World. 
Nature. 

Photognraphic  News. 
Produce  Markets'  BeHeiW. 
Queen. 
School  BoarA.^Soasas2i^i^ 

Sdioohnast^'^  * 
Sdentifio 


^ 
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Temperance  Record. 
XJmted  States  Patent  Office, 

Official  Oazette. 
Warehousemen  &  Drapers* 

Trade  Journal. 


Fortnightly, 
Art  Interchange. 
Brewers'  Guardian. 
Briti^  and  Colonial  Printer 

and  Stationer. 
Corps  Ghras  Industriels. 
finance     Chronicle     and 

Insurance  Circular. 
Gaoeta  Industrial. 
Ing^nieur  Conseil. 
Jeweller     and     Metal 

Worker. 
Monde  de  la  Science  et  de 

rindustric. 
Publishers'  Circular. 
Beyiew  of  Gas  and  Water 

Engineering. 

Monthly. 
American  Journal  of  In- 
dustry. 


Analyst. 

Annales  du  G^e  Ciyil. 

Antiquary. 

Artist. 

Bookseller. 

British  Trade  Journal. 

Building  World. 

Canadian  Patent  Office 
Kecord. 

Caterer,  Hotel  Proprietor 
and  Kefreshment  Con- 
tractor's Gazette. 

Chemist  and  Druggist. 

Chronique  Indus&elle. 

Crdnica  de  la  Industria. 

Decoration. 

Educational  Times. 

Foreman  Engineer  and 
Draughtsman. 

Gas  Engineer. 

Journal  of  Applied  Science. 

Journal  of  Education. 

Journal  Telegraphique. 

Leather  Trails'  Circular. 

Luini^re  Electrique. 

Machinery  Market. 

Mag^azine  of  Art. 


Manufacturers'  Beyiew  and 

Industrial  Record 
Mineral     Water     Trades* 

Review. 
Monatsschrift     fur      den 

Orient. 
Moniteur  Sdentifique. 
Nautical  Magazine. 
Orchestra  and  the  Choir. 
Paper  Makers'  Circular. 
Photographic   Times   and 

American  PhotQgprapher. 
Pottery  Gazette. 
Provisioner. 
Revue  des  Industries. 
Revue  Industrielle. 
Revue     Maritime      et 

Coloniale. 
Saddlers,  Harness-makers, 

and   Carriage   Builders' 

Gkkzette. 
Sanitary  Engineer. 
Sanitary  Re«ird. 
Stationer. 
Sugar  Cane. 
Symons's     Meteorological 

Magazine. 


Telegraphic   Joonul  aA 

Electrical  Review. 
Textile  Mannfacfancr. 
Watchmaker,  Jewelkr^ai 

Silversmith's   Trade 

Journal. 
Wine  Trade  Review. 
Workmen's     Hall    ICo- 

senger. 

TvO'Monikly. 
Coach    BuiMers*    Ejoum 
Makers',  and  Saddkn' 
Art  Journal. 


Quarterly, 
Journal  of  Mental  Sciaoi; 
Paper  and  Printing  Tn^* 
JoumaL 


HEW8PAFIBS. 

City  Press. 

Nottinghamshire  GsiidiB 
Sheffield    and    Rothezka 

Independent. 
Staff  oEdahire  Sentiiid. 
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f .  F.A.,C.B.,  F.B.S.,  cAatr,ixicrea»- 
mber  of  deaths  from  fczploaionsi 
nir,  recent  progresB  in  the  manu- 
of  steel,  fifi7. 
Eipt.,  F.B.S.,  pzeaentation  of  medal 

BL]anoe,61d 

Prof.  W.  O.,  F.B.8.,  Cantor  ho- 
cientiflc  principles  involved  in  eleo- 
iitin^,  rao,  739,  749,  769 ;  syllabus, 

ingua^  of,  ^aperj  B.  N.  Oust,  296 
>uth,  mdustnal  resources  ottpaper, 
tie  Frere,  Bart.,  G.C.B.,  185, 202 

,  diamond  fields  of,  papery 

Vlnrray,  370 

,  diamonds  of,  872 

lection— see  **  Foreign  and  Colon- 

iral  returns  for  1881,  768 

ire  in  Travanoore,  768 

-,  in  Victoria,  788 

preyed,  locomotive  for  tramways, 

's,  &c.,  paper.  Col.  Beaumont,  884 

untess  of,  cAatr,  domestic  economy 

(8,637 

i.,  disc.f  British  rule  in  India,  861 

loyal,  hall,  367,  609 

ledal,  list  of  awards,  819;  award 

Eofmann,  F.B.S.,  625,  640 

Ir.,  disc.,  domestic  economy  con- 

39 

•ir  Butherford,  K.C.B.,  chair,  Bri- 

rma,680 

liorticnltUTe  in,  826 
narble  quarries  of,  460 
iss,  paper,  domestic  economy  con- 
40 

,  A.,  disc,  a  new  mechanical  fur^ 
32 

I  science  and  mechanism,  notes  on, 
U  727,  733 
t  engine,  564 
I's  college,  Glasgow,  886 
I  Miss,  paper,  domestio  economy 
8,688 

ntelligence, /uvent2e  lecture*  on,  by 
Lomanes,  F.B.8.,  95, 105 
Y  deposits  in  Sonora,  845 
m.,  obituary,  317 
colours,  annual  report*  652 
ionanship,  regulations  respecting 
for,  63 

ative  silks  of,  99 
d,  province  of,  and  its  inhabitants, 

,  Q.C.,  chair,  trade  marks,  483 
I,  Trans-Australian  Bailway,  94 
-,  vegetation  of  the  Australian 
621 

ji  fruit  for  England,  778, 788 
-  colonies,  778 
population  of,  768 
ht>f .  F.B.8.,  disc.,  future  develop- 
1  electrical  appliances,  469 :  disc, 
railways    and  traoaaission   of 
37  electiicity,  673 

B. 

Col.  H.  P.  letter,  signalling  by 
of  sound,  146 

Dr.  disc.,  industrial  resooroesof 
Alrica,227 

I,  sponge  trade  in  the,  102 
aoanio,618 


Bamber,  Mr.,  disc.,  London  fogs,  69 

Barber,  Mr.,  disc.,  domestio  economy  con- 
gress, 686 

Barff,  Mr.,  Society  of  Arts'  patent  bill, 
813 

Barkly,  Bir  H.,  K.C.B.,  F.B.S.,  cAatr,  lan- 
guages of  Africa,  296 

Barlow,  F.,  disc.,  British  Burma,  685 

Bamett,  Miss,  disc.,  domestic  economy  con- 
gress, 640 ;  paper,  641 

Barry's  **  Victors  of  Cttvmpia,"  19;  in- 
fluence of  Banj  upon  Kngiish  art,  paper, 
by  J.  Comyns  Cair,  20 

Baxtley,  O.C.T.,  disc.,  domestic  economy 
confipress,  684 

Bayley ,  Miss  Olive,  paper,  domestic  economy 
congress,  641 

Beaumont,  Ck>L,  paper,  Beaumont  com- 
pressed air  locomotive  for  tramways,  rail- 
ways, &c.,  884 

Becker,  Miae,  disc.,  domestic  economy  con- 
gress, 639 

Bell,  A.  Graham,  paper,  the  photophone, 
88;  diagrams,  60 

Bengal,  doidiona  cultivation  in,  844 

Sevan,  J.  O.,  2eM<r,  prevention  of  floods,  287 

Bidder,  Mrs.,  chair,  domestic  economy  con- 
jSTess,638 

Birch,  B.  W.  P.,  disc.,  river  conservancy, 
282;2«U«r,  317 

Bird,  P.  Hinckes,  letter,  house  drainage 
tests,  84 

Blackley,  Bev.  W.  L.  paper,  domestic 
economy  congress,  684 

Blake,  Dr.  Carter,  disc.,  modem  gold  min- 
ing, 164 

Blast  furnace  dnder,  609 

Bodmer,  Mr.  disc,  Beaumont£compre88ed 
air  locomotion,  892 

Bohemia,  fruit  gardens  of,  666 

Boiler  explosions,  new  theory  concerning, 
727  ;  letter,  J.  W.  Wood,  787 

,  kitchen.  Utter,  L.  E.  Fletcher,  198 


Bol(^iia,  public  instzuctum  in,  747 
Books,  Notbs  ox : — 
Association    intexnationale    pour  Teau 

potable,  146 
Ball,  v.,  diamonds,  ooal,  and  gold  of 

India,  710 
Bourne,  8.,  ti«de,  population,  and  food, 

198 
Burgess,  J.  W.,  treatise  on  ooaohbuild- 

ing,  710 
Chadwick.  Sir  Andrew,  Beports  on  the 

estate  of,  872 
Christy,  T^new  oommerdal  ^ants,  614 
Clements,  H.,  flelds  of  Great  Britain,  419 
Designs  and  catalogue  of  furniture,  &c., 

147 
Fawkes,  F.  A.,  hortioultural  buildings,  419 
Hasluok,  Ptes.,  lathe  work,  846 
Hasting,  C.  W.,  water-workif  statistics, 

614 

,  gas-work  statistics,  614 

,  gas    and    water    companies' 

directory,  614 
Le^iendary  history  of  the  Maoris,  684 
Le^ton,  J.,  suggestions  in  design,  710 
liversidge,  A.,  report  on  museum  for 

technology,  &o.,  198 
Melbourne  mteniational  erhibition  cata- 
logue, 646 
idtdiinson,  A.  W. .  expiring  continent,  866 
Notes  of  observatum  on  injurious  insects, 

464 
Parry,  J.,  waterj^its  oomposition,  coUeo- 

tion  and  distribution,  866 
Bid^ardson,  J.,  smaller  Tnanual  of  modem 

geography,  199 


Bobertson,  W.  B.,  agricultural  olas*- 

book8,472 
Studies  in  water  colours,  710 
Urquhart,  J.  W.,  electro-typing,  366 
Wardle,  F.,  wild  silks  of  India,  866 
Wershoven,  D.  F.  J.,technical  vocabulary, 
871 

Botiy,  W.,  vote  of  thanks  for  chairman's 
address,  15;  disc,  sanitary  protection 
association,  125 ;  disc,  forest  conservancy 
in  India,  160 ;  due,  participation  of  labour 
in  profits,  291 ;  disc,  discrimination  and 
artistic  use  of  precious  stones,  447 ;  disc, 
buying  and  sellu^,  582 ;  disc,  trade  rela- 
tions betw^n  the  colonies  and  the  mother 
country,  545 ;  disc,  British  Burma,  664 

Bourne,  Stephen,  paper,  trade  prospects, 
186  ;  disc,  trade  relations  of  the  oofonies 
and  the  mother  country,  644 

Bourne  fiow  (Croydon),  84 

Boyle,  li.,  disc,  Canada,  484 

Brady,  Sir  Antonio,  vote  of  thanks  for 
chairman's  address,  16 ;  Society  of  ArtsT 
patent  bill,  812 

Bramwell,  Sir  F.  J.,  F.B.S.,  opening  address 
of  127th  session,  6 ;  cTiair,  the  photophone, 
87  ;  chair,  lighthouse  characteristics,  806 ; 
disc,  increasing  number  of  deaths  from 
explosions,  416 ;  chair,  electric  railwasrs, 
and  transmission  of  iwwer  by  electricity, 
667 :  chair,  annual  general  meeting,  645 : 
Society  of  Arts'  patent  bill,  809 ;  some  ox 
the  developmente  of  medmnioal  engi- 
neering during  the  last  half-century,  866 ; 
re-elecrted  chairman  of  council)  678 

Bnmdnun,  Mr.  disc,  languages  of  Africa, 
806 

Brant,  Miss  E.  M.,  paper,  domestio  economy 
congress,  638 

Bread  reform,  letter.  Dr.  Gilbert,  F.B.S., 
144;  Dr.  Graham  on,  448;  Miss  M. 
Yates,  653 

Bridgewater,  Mr.  disc,  trade  relations  of 
the  colonies  and  the  mother  country,  646 

Bright,  Mr.,  disc,  electric  railways,  600 

Bright,  Bir  C,  disc,  recent  advances  in 
dectric  lighting,  436 

British  Museum,  printed  catalogue  of  books, 
604 

Brussels  international  industrial  congress, 
29 ;  letter,  P.  Splingard,  93 

Buchan,  w.  P.,  letter,  house-drainage  tests, 
84 

Buchanan,  J.  T.,  paper,  deep-sea  investi- 
gation, and  the  apparatus  employed  in 
S;,820 

Buckland,  Ftank,  obituary,  94 

Buckton,  Mrs.,  lecture,  domestio  economy 
congress,  672 

Building  arte  of  India,  paper.  General 
Mfti^lagiM*,  616 

Buoys,  gasjlighted,  419 

Burma*  BritiiSn,  paper,  9ix  Arthur  Fliayre» 
G.O.M.G.,  660 

Burton,  Capt.,  B.F.,  report  on  two  expe- 
ditions to  Midian,  96 

Buying  and  selling,  ite  nature  and  its  tools^ 
paptr,  Pkof .  Boniony  Price,  606 


C. 

Caithness,  Eari  of,  ehituary,  465 

Calder,  Miss  Fanny,  disc ,  domestic  eoonomy 

congress,  688 
CampoelL  C,  disc,  tenure  ax^  ^sJ^KScn&^sRk. 

ofluid  in  India,  426 
Campbell,  Sir  G.,  E:.0.S.I..« 

and  cultivation  of  land 


jDife.9  diiCTiwfan  at  a  mMting. 


B.  BrudtDdlCutn,  F.K.C.S..B1 

887 1  afllabiu,  ea« 

^— ^^ ,  ounuiil  report,  84H 

Cxnitebouctnci.f  iilUvation  uU  in  Iiidu,3e3 
CuiLunom  coKiratioa,  iS5 
CnrpcnlcT.  Dr.  A.|  papar.  Load) 


CnrpcnlcTj  Dr.  A.|  papwt  Load 

CaxT,  J.  Coinyiw,  impoi-,  t>ie 

Bury  upon  Eiwludi  art,  -In 

Carter,  11.  brmJeoclI,    fu»fi 


OH 


.       i-,  anlcl 


CaJrtiff  oil  mt  wotte  ftt  Joypoi*.  081 

Coylan.  buinbou  in,  Iriitr,  T.  ItoutUdgc.  Bl 

PHul  flshrry,  728,  737 

OudWKk,  K,  C.li.,  rliair,  Londcm  toe 
4S;ondDmoiUrj  miaitation,  Oii;  du<E 
doiM»ac  Hjonomroongrtm,  (KW,  0«(,  (Xfi 


(acturin^HuIpiLjte  of  boiIu,"  by  Jomcfl 

2nd  MntiD^ : — "  Deep  ka  InvntJRatiou, 
Bud  Die  appmtua  empluyol  m  it," 
by  J.  y.  Duuhitniin,  9M 

3xi  Meeting ;— "The  fulnrp  dcTolnpment 
of  elwtriml  npplLinceH,"  bj  Rrof,  John 


Dtilitl'."  Ijy  U.  St{Uinita«t  JdIuimd.  61 
E(h  Meeting ;— ■■  Becent  prognn  in  tli 
mannfacturc  and  uppliOLtiuofl  of  ete«l, 
by  Vtot.  A.  K,  nnnlington,  SOT 

ChHnut,  cultivation  of  Uu,  m  Tuacany ,  ii 


S.  Wh>1nper,  3SS 
China,  mJinufncture  of  matting  in,  B05,  600; 


• »  tobacoo  rnnq,  401 


:t  betvt«n  tti«  Kientidii 


Clocks,  oimpitwd  air,  473 
Coal-niinei,  dectiic  liRtitlog  tor,  BU 
Coal-tiLr,  new  applioatjon  of  tho  mb^ri 

ducta  of.  479 
CObbf  B'  l^anciB,  duiirt  modon  gold  naii 
ing.  131  i'liictnulepnupccta,  lot;  dtx 
BnnmoDt  compRiaod  air    locomatiT 


gi™,039 
Colo,  Sir  I!.,  K.C.B.,  clafr,  the  inflnenre  of 
Bairy  npon  '^gH'h  art,  10 ;  tfiac., 

domettic  fconomy,  fi77  i  on  tonic  ■ 
023 ;  itnaior,  donmlio  ccoooiiit  com 
037,  038;  papir.  080  ;  attOMor,  MO, 
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